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Preface

Oil remains the most important and widely used source of energy in the world. In spite of the increasing development of renewable energy, it is unlikely that its status will be challenged any time soon. Because of its high efficiency and the relatively low pollution it creates, oil, often described as “black gold,” has been the most popular energy source since replacing coal in the 1960s. The United States is the largest oil consumer in the world, and its consumption is predicted to continue rising. However, global oil markets have been experiencing a tumultuous decade since 2005, beset with rising and dramatically fluctuating prices. This is owing to a number of factors, including financial downturns, political crises, and international conflicts. Corporate executives, government strategists, energy experts, and scholars in the United States have debated the effect of energy policy, oil diplomacy, and American involvements in the Middle East. These debates have dominated many congressional hearings and have influenced the outcome of recent presidential elections.

Although oil remains dominant worldwide, the demand for natural gas is also forecast to grow steadily in the future, partly as an alternative to oil. There are various reasons for this. For one thing, it has now become a political imperative to reduce carbon emissions, and from this point of view, natural gas is preferable to oil, while being more convenient than renewable sources of energy. Another factor is concern about the inevitable decrease of the oil supply as “peak oil” is reached. Furthermore, the developments of natural gas–powered vehicles, as well as the natural gas chemical industry itself, also contribute to raising the demand. In recent years, a new development has also seemed set to shake up global energy markets. Shale gas, or gas formed within shale formations, has emerged as an important new source of natural gas, particularly in the United States. Many energy experts have predicted that shale gas could revolutionize the world’s energy consumption in the coming years; however, outside the United States most reserves remain underdeveloped. The oil and natural gas industries of the world’s largest economy, the United States, are clearly of great importance and interest to the entire world.

When the United States will lose its oil dependency and become energy independent, and whether the United States will be the largest energy producer in the world, are perennial foreign and domestic policy topics. Some pundits forget that, in fact, the United States was the largest oil producer in 2002. The September 11, 2001, terrorist attacks caused a drastic drop in oil prices, and members of the Organization of the Petroleum Exporting Countries (OPEC), such as Saudi Arabia, reduced oil output the following year. After 2002, the United States continued to increase its oil production, even though Saudi Arabia resumed its status as the world’s largest oil producer with Russia ranked as second, throughout the decade. Since 2008, the United States has enjoyed an annual 6 to 7 percent rate of increase in its fossil energy production, with a daily output average of 11.4 million barrels, which is very close to Saudi Arabia’s 11.6 million barrels per day. Some political leaders in Washington have forecast American energy independence by 2015. Citi Group predicts North America as the “new Middle East” by 2018, and the International Energy Agency (IEA) announced that U.S. oil production will soon exceed that of Saudi Arabia and will become number one in the world by 2020.

We will experience a historical moment when the United States transforms from oil dependency to an energy superpower in 2015 to 2020. Excited but uncertain, our public, our voters, and our students have many questions about the impact, of this transformation. What does it mean to each of us? How can I better understand this historical change? What should I know about its impact and how can I prepare for events that will affect all businesses, many professions, and my own career? Politicians provide some policy advice, and oil experts give their answers with charts and graphics. Some may be affected by political orientation, business perspectives, and engineering backgrounds. Recent efforts of oil and energy history research have taken a more social approach, paying more attention to links among oil, culture, and society. Broader understanding is needed to render a new perspective of oil and petroleum in our world.

Oil: A Cultural and Geographic Encyclopedia of Black Gold offers students and general readers the opportunity to examine culturally and geographically the major players, topics, and historical events related to oil and petroleum. This two-volume work provides a new perspective on the historical impact of the oil industry on human society. Volume 1 comprises key concepts, critical terms, major disasters, and important organizations and individuals relating to the oil industry. Told through an historical and social perspective, this first volume examines how oil and natural gas have changed our lifestyles, economic activities, political interests, technology development, and international relations. Containing more than 130 entries, this volume provides insights into human behavior, business practices, educational systems, and community building. Volume 2 examines specific countries that are major petroleum producers, energy consumers, and oil exporters or importers. These country profiles provide an overview of the importance of oil in each country, a brief history of oil, how oil is produced and used today, and in what quantities. This volume also addresses the political institutes, economic patterns, international relations, major trading partners, and social problems of almost 80 countries. Many entries in these two volumes indicate an intensive interaction between human society and the oil industry as they continue to influence and change one another, while making history together.

Oil: A Cultural and Geographic Encyclopedia of Black Gold looks into the human experience with oil and natural gas in a way that defines the characteristics of our economy and shows the direction of energy’s future. As one of the heavy industries, oil and gas production developed according to their own consistent logic in both the industrial world and in the international community. This encyclopedia details this important historical development and provides a comprehensive resource on global exploration, production, consumption, and confrontations over oil and petroleum spanning more than 150 years. The encyclopedia expands beyond the conventional engineering and technical perspectives, addressing economic, social, and political issues. It includes entries contributed by corporate executives, energy experts, geography professors, and historians, from Canada, China, Great Britain, Japan, and the United States.

Entries are arranged alphabetically in each volume, and each entry concludes with a list of additional print and electronic information resources. The entries are also extensively cross-referenced, with “See also” sections provided at the end of most entries to direct readers to related entries in both volumes. The encyclopedia also includes an Introduction that puts the past and present of world oil and petroleum production into context for nonspecialist readers. Also provided are a Selected Bibliography of important general information resources and a detailed subject index that allows readers to find important themes, ideas, and subjects across both volumes.

Xiaobing Li
Michael Molina
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Introduction

Crude oil and natural gas are the most important sources of energy in the world, and they will remain so for a very long time, even if alternatives for them develop as rapidly as expected. Despite calls for stepping up the development of alternative sources of energy, the status of oil and gas will remain unshakable. In the current global economic system, oil plays a special role as the most staple commodity in the world. In addition, oil futures still constitute an important base in the system of financial derivatives and will continue to be an indispensable factor in the global financial system. Because of its strategic importance, oil is worth much more than its market value in today’s world, and it has been exploited far beyond its commercial consumption as an energy resource. Oil represents economic power, political authority, and social control, because how much control of it a country has may determine the country’s industrial development, national security, living standard, and military modernization. How to control oil has also become one of the key elements in a country’s diplomacy, its foreign policymaking, or even its war decisions. As a result, oil has become pivotal in international relations for world security and for stability. Obviously, interests in oil and gas policy no longer belong merely to oil experts and petroleum engineers. Currently, the American public, media, voters, and students pay more and more attention to the ongoing energy issues because the outcome of congressional debates will affect their financial future, professional career, and daily life.

Because of limited oil resources and an uneven rate of energy development, there have been international crises, armed conflicts, and large-scale wars over oil all through the twentieth century. In the twenty-first century, the world energy industry carries over some similar problems, such as a growing demand, a short supply, and disordered markets. The past 10 years have witnessed a turbulent international oil market along with drastic changes in oil prices. In 2011, global oil consumption dropped below historical averages. In particular, the oil consumption of Organization for Economic Co-operation and Development (OECD) countries hit its lowest level since 1995. Affected by the turmoil in the Middle East, the unresolved European debt crisis, and quantitative easing of the dollar, the international crude oil price rose and fell like a roller coaster. In October 2011, tension in Iran led to another surge in the international oil price and nearly drove the markets out of control. On the one hand, there are fierce scrambles and price fluctuations; on the other hand, there are complicated geopolitical environments, which highlight energy security and vigorous international energy cooperation.

Our students are questioning these unsolved problems and an uncertain future: Are we going to fight another “oil war” as our fathers and grandfathers have done? When can the United States celebrate its “oil independence”? How can we be better prepared for an energy superpower America in 2015–2020? Oil: A Cultural and Geographic Encyclopedia of Black Gold provides not only the facts, but also a new approach to these important questions by examining energy issues through historical, cultural, geographic, and political perspectives.

Oil and Gas as History: Crises and Wars

A better understanding of the current energy issues may result from a historical examination that explains continuity and changes while providing a historical pattern and even some solutions and predictions. Historically, the faster oil consumption grew, the more developed the national economy became. Moreover, the higher the oil consumption per capita was, the higher the GDP (Gross Domestic Production) would be. Oil, accounting for 40 percent of the world’s total energy consumed, provides the prime power for a country and for world economic developments. In the meantime, a different oil policy or a change in oil prices may have a different result. Conflicting interests over oil may cause a crisis or even a war.

From 1947 until now, there have been three major oil crises characterized by continuous price hikes. The first crisis occurred in October 1973, when the fourth Middle East war broke out, and the Arab countries made use of the “oil weapon” to battle against Israel and its supporters, including the United States. This oil crisis triggered the most severe economic crisis in the world, second only to World War II, and threw the United States into high inflation and economic stagnation. Americans therefore found themselves with less money in their pockets. The crisis threatened all sectors of the economy, especially transportation. Americans depended on their automobiles to get to work and on trucks to bring goods to market. For some Americans, the energy crisis of 1973 was a crisis of consumption, a call to invest intellectual and financial capital into finding ways to conserve. But money flowed, not to be invested in America’s energy security, but to the Organization of the Petroleum Exporting Countries (OPEC), which increased the price of oil, partly to compensate for the declining value of the dollar. Between October 1973 and January 1974, OPEC raised the price of a barrel of oil from $3 to more than $11, a nearly fourfold increase. By January 1974, the energy crisis had become so serious that Congress contemplated rationing gasoline.

This never came about, and Congress passed the Energy Policy and Conservation Act in 1975, which established minimum standards of fuel efficiency for automobiles. Ford, General Motors, and Chrysler began manufacturing small, energy-efficient cars. American companies produced energy-efficient appliances and began insulating buildings and homes. Congress created the Strategic Petroleum Reserve, which held oil that could be used in an emergency. Politically, the two parties learned different lessons from the energy crisis of 1973. As a rule, Democrats have tended to see the solution to energy problems in conservation and alternative energy. Indeed, the 1970s may have been the heyday of enthusiasm for solar power. Republicans, on the other hand, tended to chart a course toward energy independence in the exploration and development of domestic sources of oil, coal, and natural gas. Neither approach appears to have been effective. Whereas the United States imported 33 percent of its oil in 1973, it imported 60 percent in 2005. In fact, the United States may be more vulnerable to an energy crisis today than at any time since 1973.

The year 1979 witnessed the second oil crisis, as the fall of the Iranian Pahlavi Dynasty and the outbreak of the Iran-Iraq War pushed the Islamic leader Ayatollah Ruhollah Khomeini to power in Iran. To take revenge on the United States for supporting the former Iranian leader, Iran announced an oil embargo that caused oil production to sharply fall. The second world oil crisis created an oil shortage and sent oil prices rocketing in the world market, impacting Western economies again and resulting in a world economic recession. Fears that the crisis would worsen, and that reserves would fall lower, caused the United States and other developed nations to buy enormous stockpiles of oil. International events worsened the situation. When Iran took Americans hostage, U.S. President Jimmy Carter responded on November 12, 1979, by refusing to import oil from Iran. Three days later Iran canceled its contracts with U.S. oil companies. In November, strikes in Saudi Arabian oil fields diminished production, and in December, the Soviet Union invaded Afghanistan, triggering fears of a wider war in the Middle East that would likely disrupt production. By year’s end, the price of a barrel of oil approached $33.

Americans vented their frustrations at high energy prices in various ways. The president and Congress tried to enforce conservation. To conserve electricity, Congress attempted to mandate that the thermostat in all buildings be set no lower than 80 degrees Fahrenheit in summer. To conserve natural gas and oil in winter, Congress attempted to require all buildings to set their thermostats no warmer than 65 degrees Fahrenheit. The crisis divided Americans. The most liberal Democrats wanted rationing, conservation, and taxes on oil companies. At the other extreme, an editorial in the National Review called for Americans to mine coal, go back to leaded gasoline, and roll back environmental legislation. Amid this crisis, President Carter delivered a television address in July 1979 announcing that “the energy crisis is real. It is worldwide. It is a clear and present danger to our Nation.” Many more nations had reserves of oil but had not explored them. In the countryside, people relied on wood fuel, crop residue, and dung and animal power, and cannot have felt the sting of high energy prices. Between 1954 and 1979, the demand for fossil fuels in the developing world increased eightfold. The rise in oil prices in 1979 forced the masses to lessen their use of bottled gas and kerosene, relying instead on wood fuel and charcoal. In the developing world, most people in 1979 traveled on foot or by bicycle, cart, horse, motorcycle, bus, or rickshaw. Only the affluent could afford automobiles. Yet demand is sure to increase as trucks bring goods to market and the masses demand electricity for lighting and to power radios, televisions, and refrigerators. The more the developing world comes to resemble the developed world, the greater will be the risk of another energy crisis.

The third crisis broke out in 1990 when Iraq intruded upon Kuwait. In January 1991, the United States sent troops to Kuwait, provoking the first Gulf War, and, consequently, oil prices soared. It was not until many countries, including Saudi Arabia, increased production and OECD countries used oil reserves to stem oil price rises after the war that the price stabilized briefly. The third crisis had a much smaller impact on the global economy.

After the global economy went through a longer than-expected-expansion stage, the demand of emerging countries for oil has been steadily growing, and the Asia-Pacific region is attracting more and more oil resources. The rise of oil prices, although evidently demand oriented, is also affected by complicated and diversified factors. Generally, oil prices will keep going up, but wild and unusual fluctuations will be contained by reinforced financial regulation. In 2012, global oil production far outstripped consumption. Although the nuclear deadlock in Iran again brought about rising oil prices, stock has been larger than average for the past five years. The international crude oil market is still marked by ups and downs. The first quarter of 2012 saw oil prices rising rapidly. In the second quarter, however, the easing geopolitical situation, the worsening European debt crisis, as well as the American and Chinese economic slowdown, brought the price of oil sharply down. In the third quarter, with tightening sanctions of the United States and the European Union (EU) on Iran, and the escalating tensions in Syria, the international oil price went up considerably. In the fourth quarter, the global oil market finally showed signs of settling down.

With the arrival of “peak oil,” global gas production and consumption has gained sound momentum in recent years. The U.S. shale gas revolution has exerted a huge influence on the world gas trade pattern, as major resource-rich countries worldwide are accelerating their exploration of shale gas. Many of them have made noticeable progress. “Natural gas is poised to enter a golden age, but this future hinges critically on the successful development of the world’s vast unconventional gas resources. North American experience shows that unconventional gas—notably shale gas—can be exploited economically,” said the IEA (International Energy Agency) in its recently released Golden Rules for a Golden Age of Gas. In fact, the arrival of the “golden age” of gas is not only a result of substantially growing demand, but also of the successful exploitation of nonconventional gases such as shale gas.

Natural gas, which used to play a supporting role in the world energy order, is progressively rising to lead the global energy pattern. According to the World Energy Outlook 2030 by British Petroleum, natural gas will become the fastest-growing fossil fuel on the globe, and Asia will become the largest natural gas production and consumption region. In 2011, global gas consumption continued to grow. North America, in particular, saw robust growth owing to its low cost. Elsewhere, gas consumption increased, mostly in China, Saudi Arabia, and Japan. The United States remained the largest gas producer on the globe, and Qatar, Russia, and Turkmenistan also quickly increased gas production. The same year saw increasing gas trade globally, with the trade of liquefied natural gas outpacing that of pipeline gas. In 2012, the growth in global gas production and consumption was sustained.

During the financial crisis, global energy demand decreased, and so did the price of natural gas. However, in 2010, when the international oil price began to rise, gas prices did not keep abreast of oil prices. Because there is no globally uniform price for natural gas, there are huge differences between prices in the three major gas markets of the world. In the North American region, the gas price was brought down by continuous rising production as well as the U.S. shale gas revolution. In Asia, since the pricing of natural gas is related to the oil index, the high oil price naturally pushed up the contract price for natural gas. In Europe, the spot and contract prices of liquefied natural gas fluctuated between those in North America and Asia.

Oil and Gas as Commodities: Business Interests, Geopolitical Culture, and Reserves

In the twenty-first century, oil demand and supply have been growing steadily and basically in balance. However, the distribution of supply and demand has affected some changes. The demand side consists of developed countries, represented by Europe and America, whose demand is based on personal consumption, along with developing countries, led by China, which give priority to industrial construction. On the supply side, the Middle East, Central and South America, and Eurasia are major oil suppliers. In a context featuring a growing demand of developing economies for oil consumption and a changing demand structure, whether or not actual oil output and supply can meet the demand is still uncertain, depending on the spare oil capacity, upstream investment, and the balance between supply and demand amid economic fluctuation.

Owing to multiple factors, dramatic price fluctuations have become quite common since 2000, behind which lie the relationship between supply and demand, financial drivers, and petro-political games. The out-of-balance distribution of oil production and consumption renders an often fierce fight for oil resources. In recent years, new features have been revealed in global geopolitical patterns of oil. For example, OPEC’s influence in the global oil market is decreasing and non-OPEC oil producers are rising in the energy world. The United States and other major geopolitical game players gain sources of energy from emerging oil-producing areas and take them as the core objective of their foreign policy, so that these areas have become a top priority in the geopolitical game. Moreover, national and international oil companies are gaining ground. In 2011, global economic weakness, high-flying crude oil prices, and a warm winter worked together to bring down global oil demand for the first time since the 2008 financial crisis. In the fourth quarter of 2011, global oil demand decreased by 300,000 barrels per day. Throughout 2011, global oil demand averaged 89 million barrels per day and oil prices in the world fluctuated at high levels; oil reserves rose significantly, and yet oil production decreased.

It is noteworthy that in the oil sphere, a new geopolitical pattern is quite apparent. The United States seeks oil hegemony while ensuring its domestic energy security, whereas geopolitical forces such as Russia, the EU, China, India, and OPEC, take every measure to contain the U.S. under the condition that their own interests are safeguarded.

As the largest oil consumer and importer in the world, the United States has, out of practical need, formulated unique energy strategies to keep the energy supply safe and to satisfy increasing energy needs while reducing its own and its allies’ dependency on potentially unreliable energy-supplying countries. However, in the last two decades, the U.S. status in the global energy picture has been challenged by two categories of countries: other comparable oil importers, and oil producers that are unwilling to be under its control. Nevertheless, it still enjoys its hegemonic status in oil geopolitics.

Both Japan and the EU are consumers in the international energy market. Because they must import a great deal of oil, the two geopolitical giants are considering whether to implement independent energy policies or to depend on the United States. Amid contradictions of various sorts, the EU and Japan have chosen to be pragmatic and to take oil import safety as the point of departure for their own energy policies. Therefore, Japan and the EU cooperate with the United States more often than not, but they sometimes confront it because of political disputes.

Based on pragmatism, Russia actively carries out energy diplomacy and cooperates with European and Asia-Pacific countries. On the other hand, China and India are pressured from time to time by U.S.-led Western countries because of their growing influence and their similar geopolitical statuses, advantages, and disadvantages. OPEC remains the largest international organization of petroleum-exporting countries on the globe, while controlling the largest part of oil stock and production in the world. In the two recent decades, however, its paramount role in the oil domain has been constantly challenged, predominantly in two ways. First, OPEC is under great pressure from oil importers, and, second, emerging energy regions and countries such as Russia, Central Asia, and the Caspian Sea, along with Mexico and Canada, have in recent years continually battered OPEC.

When we study fossil energy, reserves should be the first point of discussion. Oil resources underground and deep in the sea can be discovered and proved only through exploration, and then extracted and utilized to serve human society economically and in life. With the advancement of oil exploration technology, regions and countries in the world are conducting extensive and deep exploration activities, and confirmed oil reserves are soaring.

Although oil resources may be distributed extensively, they are more concentrated in some places than in others. At present, the majority (about 85 percent) of giant oil fields have been discovered in Asian, African, and Latin American regions, especially in the Arab-Persian Gulf region, where Burgan Field, the largest onshore oil field in the world, and Safaniya Field, the largest offshore field, are both situated. According to HIS, an international energy corporation based in the United States, there have been 83 major oil and gas discoveries as of 2011, 20 of which occurred in the Asia-Pacific region. Africa jointly topped the list with 20 discoveries, followed by Europe with 10 discoveries, the Middle East with 10 discoveries, Central and South America with 10 discoveries, the Soviet Union with 10 discoveries, and North America with 3 discoveries. Among the 83 discoveries, 46 were of oil.

Recently, proved oil reserves have increased year by year. In 1991, the world’s total proved oil reserves amounted to 1,032 billion barrels. The proved oil reserves increased to 1,267 billion barrels by 2001, and to 1,652 billion barrels by 2012, an increase of 1.88 percent when compared with the previous decade. The breakdown of total oil reserves by 2011 were 21.7 billion barrels (about 3 billion tons) in North America, about 13.2 percent of the world’s total; 325 billion barrels (or 44 billion tons) in South and Central America, 19.7 percent of the total; 141.1 billion barrels (or 19 billion tons) in Europe and Eurasia, 8.5 percent of the total; 795 billion barrels (or 108.2 billion tons) in the Middle East, about 48.1 percent of the world’s total; 132.4 billion barrels (or 17.6 billion tons) in Africa, 8 percent of the total; and 41.3 billion barrels (or 5.5 billion tons) in Asia-Pacific, about 2.5 percent of the total.

The top three countries with oil reserves in the world were Venezuela, Saudi Arabia, and Canada, with 175.2 billion barrels, 265.4 billion barrels, and 296.5 billion barrels, respectively, accounting for 10.6 percent, 16.1 percent, and 17.9 percent of the world’s total. In 2011, six countries, namely, Venezuela, Saudi Arabia, Canada, Iran, Iraq, and Kuwait, had more than 100 billion barrels of proved oil each.

Venezuela is acknowledged as the most important oil-producing region on the globe. This country’s crude oil deposited underground is mainly heavy oil (oil sand). In particular, the Orinoco strip within Venezuela has an abundance of oil reserves. However, it costs somewhat more to explore crude oil (oil sand) in the Orinoco than in oil-producing regions in the Middle East. The Venezuelan government thus encourages cooperation with foreign companies, including those in the United States. Saudi Arabia has more than 70 oil and gas fields, but 8 of them, including the Burgan Oilfield and the Safaniya Oilfield, store almost half the oil of the entire country. Saudi Arabia has crude oil of various sorts, ranging from heavy oil to super light oil. The lightest oil comes from onshore oil fields, whereas intermediate and heavy oil are mostly from offshore oil fields. In North America, Canada is the richest in crude oil. Most of the proved oil reserves in Canada are unconventional, coming mainly from oil sand. Its oil is produced mostly from oil sand in Alberta, the WCSB Oilfield, and offshore oil fields in the Atlantic.

However, as exploration goes deeper, exploitation becomes more difficult. First, oil-detection areas have often shifted to sea areas and remote, even polar, regions and, also, the onshore exploration depth has reached over 10,000 meters, whereas in the sea oil can be detected at only 2,500 meters or less. Harsh conditions require improvement of industrial technologies and equipment, and the cost of exploration rises significantly. In the latter stage of oil field development, various stable measures and more complicated technologies are needed, so the cost of oil production also increases. The service cost of the oil fields also contributes to the rise in exploration costs. As William J. Cummings from Exxon-Mobil once said, “All the easy oil and gas in the world has pretty much been found. Next will come the harder work of finding and producing oil from more challenging environments and work areas.”

In 1991, the world’s total natural gas reserves amounted to 131.2 trillion cubic meters. The proved natural gas reserves increased to 168.5 trillion cubic meters by 2001, and to 208.1 trillion cubic meters by 2011, with an increase of 80.6 percent from 1991, and 28.4 percent from 2001. The top three countries of natural gas reserves in the world were Russia, Iran, and Qatar, with 44.6 trillion cubic meters, 33.1 trillion cubic meters, and 25 trillion cubic meters, respectively, accounting for 21.4 percent, 15 percent, and 12 percent of the world’s total. The breakdown of the total natural gas reserves by 2011 were 10.8 trillion cubic meters (or 382.3 trillion cubic feet) in North America, about 5.2 percent of the world’s total; 7.6 trillion cubic meters (or 267.7 trillion cubic feet) in South and Central America, 3.6 percent of the total; 78.7 trillion cubic meters (or 2,778.8 trillion cubic feet) in Europe and Eurasia, 37.8 percent of the total; 80 trillion cubic meters (or 2,826.3 trillion cubic feet) in the Middle East, about 38.4 percent of the world’s total; 14.5 trillion cubic meters (or 513.2 trillion cubic feet) in Africa, seven percent of the total; and 16.8 trillion cubic meters (or 592.5 trillion cubic feet) in Asia-Pacific, about eight percent of the total.

Energy Production and International Organizations

Similar to the role the supply-demand relationship plays in the material goods market, the relationship between production and consumption serves as the vital key that directly influences a country’s energy market and its national economy. Energy production refers to the qualified output by energy companies and governments through the exploration of energy resources and production procedures.

The world’s total oil production was 74.77 million barrels a day in 2001, and increased to 83.58 million barrels a day by 2011; the growth rate reaching 11.78 percent. The breakdowns of total daily oil production by 2011 were 14.3 million barrels in North America, about 16.8 percent of the world’s total; 7.38 million barrels a day in South and Central America, 9.5 percent of the total; 17.3 million barrels in Europe and Eurasia, 21 percent of the total; 27.7 million barrels a day in the Middle East, about 32.6 percent of the world’s total; 8.8 million barrels in Africa, 10.4 percent of the total; and 8.1 million barrels a day in Asia-Pacific, about 9.7 percent of the total.

The top five countries of oil production in the world were Saudi Arabia, Russia, the United States, Iran, and China. They respectively had a daily production of 11.2 million barrels, 10.22 million barrels, 7.9 million barrels, 4.3 million barrels, and 4.1 million barrels, amounting to 13.2 percent, 12.8 percent, 8.8 percent, 5.2 percent, and 5.1 percent of the world total. Between 2010 and 2011, among these five top countries, the oil production of Saudi Arabia increased from 9.96 million barrels to 11.2 million barrels daily, with an annual growth rate of 12.7 percent. The oil production of the Russian Federation increased from 10.15 million barrels to 10.28 million barrels daily, with an annual growth rate of about 1.2 percent. The U.S. daily oil production increased from 7.56 million barrels to 7.84 million barrels, with an annual growth rate of 3.6 percent. Iran was the only country in the group whose output decreased, by 0.5 percent from 4.34 million barrels daily in 2010, to 4.32 million barrels daily in 2011. China had a daily oil production of 4.08 million barrels in 2010, increasing to 4.09 million barrels daily in 2011, with an annual growth rate of 0.3 percent.

World oil production has not always increased without interruption, however. In 2009, the world witnessed a significant decrease in global oil production. The major factor responsible was a historical decision made by OPEC countries. On December 17, 2008, OPEC members announced they were taking the step of cutting down their oil production by an additional 2.2 million barrels per day, beginning January 2009, in an attempt to raise oil prices that since July 2008 had fallen by more than $100 per barrel. Statistics show that OPEC’s oil production was reduced from 2008’s 36.2 million barrels a day to 2009’s 33.9 million barrels daily, a decrease of 6.38 percent.

It can be said that OPEC, as the largest oil production organization in the world, plays a critical role in the oil supply produced by the crude oil market. In 2011, its oil supply was not affected by the Libyan outage, and the supply value was above the levels in the same period for 2009 and 2010. In 2011, the crude oil production of non-OPEC countries also climbed steeply. In 2011, the 10 major oil producers in the world were Saudi Arabia, Russia, the United States, Iran, China, Canada, United Arab Emirates, Mexico, Kuwait, and Venezuela.

All in all, in 2011, no significant changes took place in the world’s oil production. The Middle East remained the largest oil producer and was the only region yielding over 1,000 million tons. However, with exploration deepening and the increased difficulty in finding new oil fields, oil production in the Middle East will inevitably slow down. North America ranked third in oil production, and its production increase was mainly because of oil sand extracted in Canada. Latin America’s increase was mainly contributed by Brazil, Venezuela, and so forth. Western Europe entered a declining period, as oil output in established oil producers, such as Britain and Norway, continued to fall.

Europe and the Eurasian Continent saw a decline of production by 1.8 percent, meaning 838.8 million tons in 2011. Among the others, Britain decreased by 17.4 percent, Azerbaijan by 10.3 percent, and Denmark by 10.1 percent. Africa yielded 417.4 million tons in 2011, falling by 12.8 percent, mainly because Libya’s oil production dropped by 71 percent. In the Middle East, the oil output was 1,301.4 million tons, a rise of 9.3 percent. North America saw a rise of 3 percent with a total of 670 million tons that year. Oil production increased in the United States and Canada, but decreased in Mexico. In Central and South America, an increase of 1.3 percent, or 379.9 million tons, was registered. In the Asia-Pacific region, oil production decreased by 2 percent, meaning 388.1 million tons in 2011.

The world’s total natural gas production was 2,477.2 billion cubic meters in 2001. It increased to 3,178.2 billion cubic meters in 2010, and 3,276.2 billion cubic meters by 2011. It was 3.1 percent higher than that of the previous year and 32.25 percent higher than in 2001. The breakdown of total natural gas production by 2011 were 864.2 billion cubic meters in North America, about 26.5 percent of the world’s total; 167.7 billion cubic meters in South and Central America, 5.1 percent of the total; 1,036.4 billion cubic meters in Europe and Eurasia, 31.6 percent of the total; 526.1 billion cubic meters in the Middle East, about 16 percent of the world’s total; 202.7 billion cubic meters in Africa, 6.2 percent of the total; and 479.1 billion cubic meters in Asia-Pacific, about 14.6 percent of the total.

The top five countries of natural gas production in the world were the United States, Russia, Canada, Iran, and Qatar. Respectively, these countries had a total production of 651.3 billion cubic meters, 607.0 billion cubic meters, 160.5 billion cubic meters, 151.8 billion cubic meters, and 146.8 billion cubic meters, and taking up 20 percent, 18.5 percent, 4.9 percent, 4.6 percent, and 4.5 percent of the world total. They had an annual growth rate of 7.7 percent, 3.1 percent, 0.3 percent, 3.9 percent, and 25.8 percent, respectively.

Consumption, Environmental Protection, and Some Perspectives

Energy consumption refers to the total amount of energy used by the entirety of human civilization and applied toward humanity’s endeavors across every industrial and technological sector. Energy production and consumption taken together can be regarded as a sign of how the national economy operates. Thus, the study of energy consumption based on improved data and understanding may help people reveal the systemic trends and patterns, both domestically and worldwide, which could help frame current energy issues and encourage movement toward collectively useful solutions. In the early twentieth century, evolution of world industries had a huge bearing on the demand for oil. Petrochemical engineering, construction, machinery, and the automobile and electronics, all became pillar industries in the national economy. By the late twentieth century, when industrial development was geared toward light industry to meet people’s daily needs, the following 20 years saw the demand for oil and gas products outgrow that of the international economy.

In the beginning of the twenty-first century, world oil production and consumption have maintained a growth momentum, and global oil supply and demand are basically in balance. The oil consumption of the world totaled 77.25 million barrels a day in 2001, increased to 87.35 million barrels in 2010, and to 88.03 million barrels daily by 2011, with a growth rate of 13.96 percent between 2001 and 2011 and 0.7 percent between 2010 and 2011. Beginning with the second decade of this century, oil consumption has been greater than production. As we mentioned earlier, in 2011, oil output in the world increased slightly, reaching 3,996.6 million tons (or 83.58 million barrels a day). On the other hand, world oil consumption came to 4,059.1 million tons (or 88.03 million barrels a day) that year.

The breakdowns of the total daily oil consumption by 2011 were 23.2 million barrels a day in North America, about 25.3 percent of the world’s total; 6.2 million barrels daily in South and Central America, 7.1 percent of the total; 18.9 million barrels in Europe and Eurasia, 22.1 percent of the total; 8.1 million barrels a day in the Middle East, about 9.1 percent of the world’s total; 3.3 million barrels in Africa, 3.9 percent of the total; and 28.3 million barrels a day in Asia-Pacific, about 32.4 percent of the world’s total.

The United States ranks as the number one oil consumer in the world. It consumed 18.8 million barrels a day in 2011, accounting for 20.5 percent of the world’s total, yet with a decrease of 1.9 percent from the previous year. China was number two, consuming 10.2 million barrels daily in 2011, accounting for 11.8 percent of the world total, an increase of 6.24 percent over 2010. Japan, India, and the Russian Federation followed China, ranking, respectively, third, fourth, and fifth, with 4.4 million barrels a day, 3.5 million barrels a day, and 2.96 million barrels a day consumed, accounting for 5 percent, 4 percent, and 3.4 percent of the world’s total oil consumption. Among these top five countries, China (including China’s mainland and Hong Kong) enjoyed the fastest rate of increase, with the Russian Federation coming second with the second-fastest annual growth rate, 5.5 percent. Developed countries are still the main oil consumers. Although developing countries are seeing a rapid growth in oil consumption, it is unlikely they could outstrip developed countries within a short period of time. The United States came in at the bottom in this field, with a 1.9 percent decrease between 2010 and 2011.

Regionally, North America, Europe and Eurasia, and the Asia-Pacific region are the three major oil-consuming regions in the globe, accounting for 80 percent of consumption, which is attributed to the economic situation of the three regions. By country, the United States and China rank first and second in oil consumption, with, respectively, 833.6 and 461.8 million tons. Their combined consumption takes up 31.9 percent of the world total. Countries following close behind are Japan, India, Russia, and Saudi Arabia, with, respectively, 201.4, 162.3, 136, and 127.8 million tons. Both Germany and France take up over 2 percent of global crude oil consumption, with 2.7 and 2.0 percent, respectively.

According to World Oil Outlook 2012, released by OPEC, the OECD countries’ demand, after peaking in 2005, will decline year by year during 2011 to 2016. About 70 percent of mid-term demand growth will be contributed by rising Asia. In the long term, during 2010 to 2035, demand growth will exceed 20 million barrels a day. By 2035, oil demand will reach 107.3 million barrels per day. Because the demand for oil in the OECD region will decrease continually in the long run, 87 percent of global demand growth will be contributed by the Asian region. The ratio will reach 90 percent by 2035.

When global demand is on a steady increase, major oil users will also de-stock crude oil. The business inventory of U.S. crude oil has dropped to the average in five years, and the fall in refined oil products is even more evident Not only the United States, but China as well, is de-stocking crude oil. According to the IEA, the global crude oil stock has fallen below the average in five years.

The natural gas consumption of the world totaled 2,453.6 billion cubic meters in 2001, increased to 3,153.1 billion cubic meters in 2010, and to 3,222.9 billion cubic meters by 2011. Although during this period of time the OECD countries reduced their natural gas consumption, the non-OECD countries had a far stronger rate of increase. Overall, consumption had undergone a rocketing increase. The total natural gas consumption had a growth rate of 31.35 percent between 2001 and 2011 and 2.2 percent between 2010 and 2011. The breakdowns of the total natural gas consumption by 2011 were 863.8 billion cubic meters in North America, about 26.9 percent of the world’s total; 154.5 billion cubic meters in South and Central America, 4.8 percent of the total; 1,101.1 billion cubic meters in Europe and Eurasia, 34.1 percent of the world’s total; 403.1 billion cubic meters in the Middle East, about 12.5 percent of the total; 109.8 billion cubic meters in Africa, 3.4 percent of the total; and 590.6 billion cubic meters in Asia-Pacific, constituting about 18.3 percent of the world’s total.

The United States, the Russian Federation, Iran, China, and Canada were the five biggest natural gas consumers worldwide in 2011. More than one-fifth of world natural gas consumption went to the United States, which consumed 690.1 billion cubic meters in 2011. The Russian Federation and Iran, respectively, consumed 424.6 and 153.3 billion cubic meters, accounting for 13.2 and 4.7 percent of the world’s total. China’s mainland, together with Hong Kong, consumed 133.8 billion cubic meters, accounting for 4.1 percent of the world’s total. Ranking below China was Canada, with 104.8 billion cubic meters, which took up 3.2 percent of the world total in 2011. Among these countries, China (in this case only the mainland) had the quickest growth rate, 21.5 percent from 2010 to 2011 (Hong Kong decreased slightly). Next came Canada, which achieved a 10.3 percent growth rate. This 10-year period also saw a big leap forward in China’s natural gas consumption, from the 27.4 billion cubic meters of 2001 to the current number, and China’s impressive growth rate of 377 percent is higher than that of any other country.

Moving into the twenty-first century, the Asian economy recovered from the financial storm quickly, and the world saw a booming economy that embraced a new round of economic development. With this development, oil demand increased, but OPEC’s spare capacity decreased.

In 2011, the world economy slowed, international trade growth fell, the international financial markets wildly gyrated, trade protectionism gained ground, the European debt crisis worsened, the U.S. economic recovery weakened, and emerging economies saw good growth but with grim inflation. Economies all over the world performed differently.

In 2012, multiple factors, including international economic and political events, natural disasters, turbulence in the Middle East, the European debt crisis, and the U.S. quantitative easing, caused global crude oil prices to take a roller-coaster ride. In the first four months of 2012, international oil prices soared, but thereafter declined. In October, tensions in Iran and other regions again pushed up oil prices and created a radical shock in the international market. In the first half of 2012, because of the European debt crisis and the Syrian geopolitical turmoil, the global oil market was still marked by ups and downs. The first quarter saw a steep rise, followed by a plunge in the second quarter. The third quarter again saw a steep rise, and the fourth quarter seemed to meander sideways.

According to the World Energy Outlook 2012, China’s oil consumption will rise from 9 million barrels a day in 2011 to 15.1 million barrels a day in 2035, with an average annual increase of 2.2 percent, contributing to the biggest demand increase in Asia, equaling nearly half the net increase in oil demand worldwide. Chinese oil demand will exceed that of the United States near the end of the 2020s, and its growth will offset a large part of the oil savings achieved in the OECD countries. BP Energy Outlook 2030 estimates that before 2020, oil consumption will still be concentrated in the industry and transportation sectors. After 2020, the growth rate of industry will decline. With energy consumption decreasing in industry and the slowing down of population growth, transportation will become the main source of momentum in oil consumption. Renewable energy will have a great impact on the oil and gas industry. Viewed long-term, with new energies and energy-saving technology continuing to progress, oil and gas consumption will, in the end, be suppressed. The proportional use of new energies will continue to grow, the transition from fossil fuels to low-carbon energy will gradually occur, new energy will ultimately dominate, and the energy consumption structure will be fundamentally changed.

Xiaobing Li
Michael Molina
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Abu Dhabi National Oil Company

Christopher Cumo

In the region of the Middle East that is today the United Arab Emirates (UAE), Western oil companies began exploring for oil in the 1950s, discovering two fields by 1960. In 1963 Abu Dhabi shipped its first tanker of oil. In 1967 Abu Dhabi joined the Organization of the Petroleum Exporting Countries (OPEC). In 1971 the separate cities and towns of the region formed the UAE. Among the emirates, Abu Dhabi has some 94 percent of their oil and so is the dominant voice in the UAE. The UAE possesses the world’s fifth-largest oil reserves, trailing only Saudi Arabia, Iran, Iraq, and Kuwait and is the world’s eighth-largest producer of oil.

One of the UAE’s first acts was to create the Abu Dhabi National Oil Company (ADNOC) in 1971. The government owns 60 percent of the company’s stock, a position it achieved in 1974 and has held ever since. Foreign oil companies, many of them from the United States and Europe, own the remaining 40 percent. ADNOC serves as a holding company, a standard business practice among Middle Eastern oil firms. Among its holdings are 14 subsidiaries, which extract oil and natural gas. ADNOC has long concentrated on oil and has been a latecomer to natural gas. The UAE has used ADNOC revenues to build schools, hospitals, and roads and so is seen by ordinary people as a force for good.

ADNOC produced about 2.5 million barrels per day in the 1990s, a total that has risen in the twenty-first century. By 2008 ADNOC produced 2.9 million barrels per day and may reach 4.5 million barrels per day by 2018. Like Standard Oil in the nineteenth and twentieth centuries and many oil companies in the Middle East, ADNOC is secretive, making it difficult for Western analysts to assess every facet of its operations.

Unlike some Middle Eastern oil companies, ADNOC is eager to attract foreign investment. In this respect it resembles the Egyptian General Petroleum Corporation, at least in its early days and its more recent history. Because the UAE owns 60 percent of ADNOC’s stock, the government has not fully nationalized the oil industry. The age of the UAE’s oil industry accounts for this, as it is far younger than companies in other Middle Eastern countries and so had had to rely on foreign capital and expertise. Many senior managers at ADNOC are Americans and Europeans and they shape policy and operations. The company also seeks to develop indigenous talent so that ADNOC is not totally dependent on its American and European partners. This has proved difficult because the population is small and the schools, from high school to undergraduate and graduate programs, are weak.

Most of ADNOC’s fields are young and the oil easily extracted so that the technological barriers to accessing oil are not great. ADNOC owns all oil fields in the UAE. Because Western firms had mapped the UAE’s largest fields during the 1960s, ADNOC could access them with ease. By the twenty-first century, ADNOC had extracted much of the easy oil, leading it to invest in better technology and to depend more heavily on American and European firms for guidance. To minimize risk, ADNOC leases small fields of uncertain quality and quantity to Western firms, letting them wrestle with the technical difficulties of extracting oil from these fields.

ADNOC is now exploring for natural gas, a resource it has heretofore neglected, and also plans to develop and sell petrochemicals. In the UAE and worldwide the demand for electricity is growing and with it the use of natural gas to generate electricity. The exploration and development of natural gas is not an area of expertise for ADNOC. ADNOC would prefer to use natural gas to maintain pressure in its oil fields, but ordinary people want the natural gas to generate electricity. One possibility is that ADNOC might switch to carbon dioxide to maintain pressure in its oil fields, though the company has no expertise in the use of carbon dioxide.

ADNOC’s success is due partly to the stability of the government, which assists the company in crafting long-term policy. ADNOC’s receptivity to foreign investment and expertise, its stability, and that of the government make the company possibly the most desirable firm in the Middle East in which to invest. The fact that concessions to Western firms expire in 2014 creates uncertainty, though the UAE has quietly assured American and European firms that the concessions will be renewed. Were the UAE an unstable country these guarantees might not mean much, but its stability makes these promises credible.

See also: Egyptian General Petroleum Corporation (EGPC); Iran; Iraq; Kuwait; Natural Gas; Oil Barrel; Oil Nationalization; Organization of the Petroleum Exporting Countries (OPEC); Saudi Arabia; Standard Oil Company; United Arab Emirates (UAE)
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Alaska Oil Pipeline

Christopher Cumo

As late as 1958, the year before Alaska became a state, the region yielded no oil, but by 1963 oil and natural gas accounted for 77 percent of the value of all minerals extracted from Alaska. In 1967 oil surpassed fishing as Alaska’s leading economic activity. That year oil companies were exploring for oil on 900,000 acres in Alaska. The oil strike at Prudhoe Bay, Alaska, the next year was the largest find to that date in U.S. history. In October 1968 the big three oil producers in Alaska—British Petroleum, ExxonMobil, and ConocoPhillips—formed the Trans-Alaskan Pipeline System, which on February 10, 1969, announced the aim of building a pipeline from Prudhoe Bay in the Arctic north to Valdez in the south, the northernmost ice-free port in the United States. From Valdez, tankers would carry oil to the continental United States. Of the pipeline’s 798 miles, 552 would cross federal lands, requiring the oil companies to secure approval from the federal government. That is, the pipeline would need the assent of the Department of the Interior, the Senate Committee on Internal Affairs, and ultimately both houses of Congress.

The Department of the Interior had the responsibility of recommending a course of action to Congress. To this end, the department in April 1969 established a task force to ensure that a pipeline would not harm the environment or the lifeways of the indigenous people of the region. In preparing a recommendation the task force consulted a range of experts, oilmen, business leaders, academics, and conservationists. In broad terms these people fell into two camps: those who feared overexploitation of Alaska’s natural resources, and those who believed that a failure to build a pipeline would underexploit the resources that Americans needed to sustain the economy. The Sierra Club, having held its Biennial Wilderness Conference in March 1969, opposed a pipeline in particular and economic development in Alaska in general. It feared the disappearance of the frontier, which had been an iconic part of the mythology of the West in the nineteenth century. The Sierra Club feared the disappearance of pristine wilderness should Congress permit the oil companies to build a pipeline. Some wondered whether human activity in Alaska’s Arctic would extirpate the caribou much as Americans had nearly brought the bison to extinction in the early twentieth century. One estimate in 1969, probably exaggerated, suggested that the population of grizzlies, wolves, and wolverines had declined 90 percent since the discovery of oil in Prudhoe Bay.

[image: image]

The Trans-Alaska Pipeline snakes across a vast expanse of land. The pipeline has the capacity to move 2 million barrels of oil each day.

(Corel)

The oil companies initially favored an underground conduit despite the presence of permafrost below the soil surface. Some scientists found this idea problematic. The ground would remain frozen only if the subsoil did not rise above 32 degrees Fahrenheit, but oil, as it flowed through the pipe, would warm it by generating friction. The permafrost would become liquid in which a pipeline would float to the surface, where it might twist or break. Any breach of the pipeline would allow oil to gush from it, polluting the land. This scenario did not disturb the pipeline’s advocates, the most intransigent of whom insisted that the Arctic was a barren wasteland of ice and snow with no ecological value and nothing to spoil. This view was too naïve to be taken seriously by academics and informed laypersons, who acknowledged the presence of caribou, birds, and other mammals, including sparse settlements of humans.

In January 1971 the Department of the Interior issued a report that cautiously recommended the construction of a pipeline. The report acknowledged that oil spills were inevitable but would not likely endanger the environment or impede the migration of caribou. Yet the report acknowledged that a pipeline would alter Alaska in irrevocable ways. It would no longer be unspoiled wilderness. At the same time the report acknowledged that a pipeline was the least environmentally destructive way of moving oil from the Arctic to Valdez and that Alaska’s oil was essential to the U.S. economy.

Congressional hearings that year revealed the depth of environmental concerns. Experts warned that the oil companies had done nothing to mitigate the danger that a pipeline would melt the permafrost. Noting that the pipeline would cover only 60 square miles (1/100 of Alaska), its supporters quickly dismissed the danger of melting permafrost and emphasized that the pipeline would not permanently scar the land. When the oil was gone, they argued, the pipeline could be removed. William R. Wood, president of the University of Alaska, branded the pipeline’s detractors as “anti-God, anti-Man and anti-mind.” The opponents were anti-God because they defied the biblical directive to subdue the earth. They were anti-Man because they defied the idea that humans were the pinnacle of creation, and they were anti-mind because they defied the principle that humans, through the use of reason, could impose their will on nature. The opponents of the pipeline were sentimentalists not rationalists. Many Alaskans supported the pipeline and resented that the federal government in faraway Washington, DC, dared tell them how to use their land. The critics of a pipeline, its supporters believed, were committed to environmental principles in the abstract but had not considered its concrete benefits. The Department of Commerce was among the supporters, wanting a pipeline as part of a larger effort to develop Alaska and its oil resources. Yet the Department of Transportation, the U.S. Army Corps of Engineers, and even the Defense Department all opposed a pipeline on environmental grounds. This trio registered concern over oil spills and damage to fisheries. They emphasized the need to explore other options. In 1971 the Alaska Public Interest Coalition formed to oppose a pipeline. Among its members were the Sierra Club, the Wilderness Society, the National Wildlife Federation, the Wildlife Management Institute, the Defenders of Wildlife, Trout Unlimited, the National Rifle Association, Zero Population Growth, Environmental Action, the Citizens Committee on National Resources, and the Alaska Action Committee. The rank and file in these organizations tended to be urbanites from the continental United States. Those Alaskans who opposed a pipeline had come to the state for its pristine wilderness. They opposed development.

In July 1972, Vice President Spiro Agnew, campaigning for President Richard Nixon in Alaska, announced the president’s commitment to a pipeline in keeping with the pioneering ethos that had made America great. In 1973 Nixon made a pipeline a priority to diminish America’s reliance on foreign oil. The energy crisis of 1973 and 1974 decided the issue in favor of a pipeline, and in November 1973 Nixon signed the Trans-Alaskan Pipeline Authorization Act.

In March 1975, workers laid the first section of pipeline 70 miles north of Valdez. Completed in 1977 the pipeline began carrying oil on July 20. That day was inauspicious because an earth-moving machine hit a section of pipe, causing a leak. At a pump station 8,500 miles along the pipeline, the pipe cracked from the liquid nitrogen that engineers had injected in front of the flow of oil to minimize heating. Another leak on July 8 caused a fire, killing one worker and injuring several others. With all these problems oil did not reach Valdez until July 31.

The pipeline begins at pump station 1 at Prudhoe Bay, the point of entry for the oil. At pump station 1 the pipeline is above ground and gains altitude as it soars into the Brooks Mountain Range, reaching almost 4,800 feet above sea level. After crossing the mountains the pipeline descends, moving straight through the interior of Alaska north of the Yukon River. After passing Fairbanks, the pipeline climbs again as it enters the Alaska Mountain Range, where it reaches 3,500 feet above sea level, descending again before a last ascent across the Chugach Mountain Range, after which it reaches Valdez. Four hundred twenty miles of the pipeline are elevated. Engineers chose to elevate the pipeline where they feared that the permafrost might melt. Some elevated sections of pipeline are only a few hundred feet long whereas others are 30 miles long. Most of the elevated pipeline is 700 to 1,800 feet long, supported every 60 feet by a pillar. Elevated pipeline was insulated to prevent its temperature from falling below 20 degrees Fahrenheit, which could happen when not enough oil flowed through the pipeline to generate sufficient friction. This condition existed when fewer than 600,000 barrels of oil flowed through the pipeline per day. Curiously the insulation also kept the pipeline from becoming too hot. Uninsulated pipeline could exceed 145 degrees Fahrenheit at the maximum flow of 2 million barrels per day. Because temperature extremes are avoided, the pipeline could be shut down as long as three weeks without retarding the oil’s capacity to flow. Where it crosses water the pipeline is usually elevated.

Three hundred eighty miles of pipeline are buried in permafrost between 3 and 30 feet deep. Around buried pipeline is a layer of sand and gravel. Underground pipe is wrapped in tape to prevent corrosion. Made of steel, the pipeline is connected at intervals to a thread of zinc, a metal that prevents the flow of electricity along the pipeline, which otherwise might have occurred because of the action of chemicals in the soil. Underground the pipeline is wrapped in 3 inches of polyurethane foam covered with fiberglass. Two lines run parallel to the pipeline, contacting it and carrying brine at 5 degrees Fahrenheit to prevent it from melting the permafrost. Engineers buried all sections of pipeline that crossed wildlife migration routes. Withstanding 215 degrees Fahrenheit fluctuations in temperature, the pipeline endures temperatures as low as –70 degrees Fahrenheit and as high as 145 degrees Fahrenheit. When heated from –70 to 145 degrees Fahrenheit the pipeline expands 18 inches. Twelve pumping stations, each capable of generating 17,500 horsepower, keep oil flowing. Natural gas from Prudhoe Bay powers these pumps. The pipeline is the largest construction project in Alaska’s history. One journalist estimated its cost at $7.7 billion and 132 million man-hours.

See also: British Petroleum (BP); ExxonMobil; Oil Transportation; Pipeline; Pollutants of the Petroleum Industry; Prudhoe Bay (Alaska); United Kingdom; United States
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American Petroleum Institute (API)

Christopher Cumo

The American Petroleum Industry (API), a U.S. association of more than 400 oil and natural gas producers, refiners, and transporters, is the largest of its kind. The president and chief executive officer is Jack N. Gerard, a lawyer by training. API advocates and lobbies for the production and consumption of oil and natural gas at a time when these fossil fuels are scarce. The institute negotiates on behalf of oil and natural gas producers, refiners, and transporters with government and agencies. It studies the effect of oil and natural gas on the economy and environment. In particular, it informs the industry and consumers about the benefits of oil and natural gas to the economy. In its work as educator, it publishes over 200,000 print and online studies per year about the efficiency of oil and natural gas extraction and use in the United States. Many publications are technical and aimed at producers, refiners, and transporters of oil and natural gas.

The API aims to influence public policy through advocacy and lobbying. It seeks to impart its views in public schools. It promotes the creation of jobs through the development of oil from fields and tar sands. API sponsors Vote 4 Energy, a program that touts the value of oil and natural gas to the economy, to the creation of jobs, and to energy independence at a time of large imports of foreign oil. API and its offshoot Energy Citizens claim neutrality, but they are associated with Republican fund-raisers and have hosted Texas governor Rick Perry when he was a Republican candidate for president. Between 2005 and 2009 the institute spent more than $15 million on lobbying. API opposed legislation to reduce emissions of greenhouse gases and denies the reality of global warming. Energy Citizens holds rallies to promote the extraction and use of oil and natural gas and to debunk the science of climate change. API believes that the extraction and use of oil and natural gas create more jobs than acts of conservation, insulating buildings for example. President Obama disputes this claim. API opposes regulation of the oil and natural gas industries. It wishes to open federal lands, including the Alaska National Wildlife Refuge, to drilling. The institute opposes an increase in taxes on oil and natural gas companies.
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Red Cavaney, president of American Petroleum Institute, gives a brief on the gasoline supplies and summer outlook on June 19, 2000, in New York. Cavaney said the tight gasoline market is a short-term supply problem that should work itself out over time.

(AP Photo/Stephen Chernin)

See also: Canada; Natural Gas; Pipeline; United States
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Amoco Cadiz (France) (1978)

Christopher Cumo

The Amoco Cadiz earned the title supertanker. Measuring 334 meters long, the tanker was longer than all but five of the world’s tallest skyscrapers. On its fateful voyage in early 1978, it carried more than 250,000 tons of oil that it had loaded in the Persian Gulf. From the Gulf, Amoco Cadiz took the standard route south along the eastern coast of Africa, rounding the Cape of Good Hope and sailing north to Europe, whose appetite for Middle Eastern oil was insatiable. In 1978 Europe imported 95 percent of its oil from the Middle East.

The ship’s ownership and registration follow the dictates of capitalism. Standard Oil of Indiana, the owner, decided to build the tanker in Spain rather than the United States because labor was cheaper in Spain. Spain’s Astilleros Españolas built the Amoco Cadiz in Cadiz, Spain. Amoco Tankers, a subsidiary of Astilleros Españolas, did much of the work, from which the tanker derived its name. Amoco Tankers spent $23.6 million to build the supertanker and sold it to Amoco Transport Company for $27.6 million. Despite these transactions, the Amoco Cadiz never left the ownership of Standard Oil of Indiana. When complete the tanker weighed more than 500,000 tons. To cut costs, Standard Oil of Indiana hired an all-Italian crew and captain because they were cheaper than an American crew and captain. One estimate put the entire yearly pay of the Italians at $700,000 whereas this same labor would have cost Standard Oil of Indiana $1.7 million had the captain and crew been Americans. Again, because of cost, Standard Oil allowed a Liberian company with headquarters in Bermuda to register the tanker.

[image: image]

Explosive charges are fired near the hull of the giant American-owned, Liberian-registered supertanker Amoco Cadiz in hopes of releasing the last of its 200,000 tons of crude oil. Oil being washed ashore with each tide was causing a massive pollution hazard on the nearby Brittany coastline.

(AP Photo/Spartaco Bodini)

One observer remarked that the captain, Pasquale Bardari, was inexperienced and indecisive. Indeed he had received only mediocre marks as he progressed through the ranks of Standard Oil of Indiana. Bardari never mastered English well enough to be fluent. His voyage on the Amoco Cadiz was his first as captain of the ship. He seems to never have been clear where his authority began, and he constantly deferred to his supervisors at Standard Oil of Indiana for instructions. Bardari had made his first voyage from the Persian Gulf to Europe in 1974 as a junior officer, and he soon became familiar with the route.

The all-Italian crew averaged 30 years of age. The oldest crewmembers were 48. The crew had six months on duty and then three months off. They had been trained to be technicians and operators of computers and other electronics. Because of its Italian crew, the Amoco Cadiz had a special storage room for durum wheat flour, the kind that is made into pasta. The tanker has elevators so that the crew need not take the stairs. On downtime, the crew could watch television or cinema, play table tennis, and even swim in the tanker’s pool. Wives sometimes accompanied officers on a voyage. On this voyage of early 1978 the chief mate’s wife, Franca Strano, accompanied her husband.

Standard Oil of Indiana rented the Amoco Cadiz to oil companies at the rate of $28,000 per day. On its fateful voyage, the tanker carried oil from Royal Dutch Shell, which was presumably renting the tanker. With 30,400 horsepower, the Amoco Cadiz was capable of a top speed of 16.1 knots.

The Persian Gulf, where the oil had been loaded, had been unbearably hot, but the early days of the voyage were uneventful, even pleasant. The weather along both coasts of Africa was fine, but by early March the ocean had become rough, the winds strong, and storms numerous. On March 15, 1978, the winds strengthened, and the sea had grown too rough for Captain Bardari to sleep that night. He phoned the bridge at 2 a.m. and 3:30 a.m., March 16, 1978, to inquire about the weather only to learn the obvious that “It is bad.” Near the Bay of Biscay, Bardari hoped to sail west of Brittany, France, and into the English Channel, where he could seek shelter at the port of Lyme Bay on the southern coast of Britain.

By 8 a.m., the Amoco Cadiz was in such peril that the captain considered calling on the assistance of a tugboat, and his failure to do so at this time would haunt him after the disaster. The storm became so furious that the Amoco Cadiz lost the capacity to steer at about 9:45 a.m. Bardari activated two lights to warn other ships that the supertanker could not maneuver on its own. Yet he did not alert anyone by radio that his ship was in distress, another decision that would lead to criticism of his actions. At 10:15 a.m., Captain Bardari ordered the engines shutdown to help stabilize the ship’s course. Above all else, he wished not to drift to the Brittany coast, where rocks might imperil the supertanker.

At 11:20 a.m., the captain belatedly requested the assistance of a tugboat. The French could not respond to this emergency because their tugboats were either in operation already or too small for the Amoco Cadiz. The German tugboat Pacific was, however, available. The Pacific reached the supertanker about noon, but Bardari at first refused its aid, perhaps thinking the Pacific unequal to the task and perhaps thinking that towage would be too costly. Instead, he wanted a quote of the towage cost. He may have feared that his superiors would later reprimand him for the expense of a tow that he had incurred. Standard Oil of Indiana had required that in an emergency a captain should, as far as possible, use a Standard Oil tug or gain permission to engage one from another company. The German captain of the Pacific was stunned that the captain of the Amoco Cadiz would haggle about price when his ship was so obviously in distress. Bardari knew no German so the two captains had to converse in English.

About 1 p.m., the Pacific had secured a line to the Amoco Cadiz, but the tugboat, to both captains’ dismay, was not powerful enough to budge the supertanker. During all this time, Bardari never issued a distress call, perhaps for fear that an arbitrator examining the case would award the Pacific more money given the difficulty of the tow. Making little progress, the captains fell back on bickering over the towage fee, a dispute that continued for hours. About 4 p.m. the towline broke. Recognizing that the job was too challenging for a single tugboat, the Pacific secured a second line, hoping to hold the Amoco Cadiz still long enough for a second tugboat to help. But Captain Bardari opposed the Pacific’s decision to establish a line at the stern of the supertanker. The Pacific ignored Bardari, establishing a line at the stern. Throughout these perilous hours the French navy could have deployed to aid the Amoco Cadiz, but it waited passively in port.

Despite the Pacific’s efforts, the Amoco Cadiz ran aground as it neared the coast of Brittany, gashing the hull, which took in water and leaked oil. The Amoco Cadiz was now pulling the Pacific toward the coast, so powerless was the latter to influence events. A second series of rocks gave the supertanker its fatal wounds, though the ship would sink two weeks later only when the French navy blew it up with depth charges. The Pacific continued to try to tow the doomed vessel, but the second line likewise broke. France sent helicopters to rescue the crew. Unlike several other wrecked tankers, the Amoco Cadiz did not explode but rather leaked oil profusely.

Oil covered the coastline and beaches of Brittany. Fishermen could not work. One who had bought a new boat and gear tried to kill himself. Another drove his car into the ocean. Others, fearing that the authorities could do nothing to help them, descended into despair. The consensus among ordinary French men and women was that the government had been too passive. It had failed to deploy the navy to help the Amoco Cadiz. Officials, apparently fearful of making the wrong decision, did nothing. Because March was the month of elections in France, no public official wanted to risk appearing the fool.

Journalists later interviewed Standard Oil of Indiana executives. A handful of executives decided to fly to France to get a better sense of what had happened. Journalists sought an interview with Bardari, but he would not talk. His crew likewise remained silent. The townspeople of Brittany had only shovels, rakes, buckets, and garbage cans to combat the oil. Farmers’ manure pumps also worked well. The oil killed fish, lobsters, oysters, birds, crabs, and even earthworms were trapped by the toxic liquid. The spill had occurred when fish were spawning, and this coincidence doubtless diminished fish populations. Universities and nature preserves attempted to rescue birds, but most died. By one estimate 3,500 birds perished, but this estimate may underreport the true number. In resort towns, hotels were empty, and restaurants could not serve seafood.

As people attempted to clean the shore and beaches, lawyers, politicians, and scientists all began to estimate the cost of this disaster. Some thought that the time had come to chastise Standard Oil of Indiana. A lawsuit might deter other oil companies from reckless action. The French government estimated the damage to Brittany at 340 million francs. In September 1978, the French Treasury sued Amoco for $300 million. Others joined the suit, which ballooned to $1.9 billion. In an effort to placate France, Standard Oil of Indiana paid it $16.7 million. One observer deemed many of the lawsuits frivolous.

See also: France; Oil Tanker; Oil Transportation; Royal Dutch Shell; Spain; Standard Oil Company; United States
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Anglo-American Petroleum Agreement (1944)

Christopher Cumo

Oil was first a curiosity, second a source of illumination in the form of kerosene, and third a fuel for the internal combustion engine in the form of gasoline. In the developed world this third use is dominant. World War I taught the combatants, the United States included, that access to oil was vital to national security. The United States initially had a surplus of oil, but the spread of the automobile in the 1920s drove demand ever higher. Similar forces were at work in Europe. From an early date the United States and Europe understood that domestic supplies would not forever keep abreast of demand. At the same time discoveries of oil in the Middle East, many of them made by the Anglo-Persian Oil Company (now British Petroleum), alerted the world to the region’s importance as a reserve of oil. Britain, of course, wanted control of this oil, but the United States was equally committed to gaining access to it. The United States and Britain, each dependent on the other, were willing to resolve the issue of control of Middle Eastern oil. The first attempt at a resolution was the Red Line Agreement of 1928. From the U.S. perspective the Red Line Agreement ended the efforts of rival Britain to control all of the Middle East. Rather than increase supply, the agreement has been interpreted as a movement toward restriction of supply so that American oil companies could keep prices and profits high.

The Red Line Agreement sought to control Middle Eastern oil for roughly the next 20 years, to be supplanted by the Anglo-American Petroleum Agreement. U.S. President Franklin D. Roosevelt in 1944 wanted a sharp delineation of who controlled what in the Middle East. He was willing to grant Britain Iran as long as Britain ceded Saudi Arabia, where American oilmen were active, to the United States. As for Iraq and Kuwait, Roosevelt proposed that the United States and Britain share them. The Anglo-American Petroleum Agreement, signed between the United States and Britain that year, divided the Middle East as Roosevelt had wanted. It also proposed an Open Door Policy of sorts, recognizing that lands that Middle Eastern countries had not conceded to any one nation would be available to anyone who wished to explore for oil. The agreement marked U.S. awareness that the Middle East was among the most strategically important regions of the world.

Yet not everyone was pleased with the agreement. The provision that anyone might explore for oil in lands that had not been conceded angered American oil companies that believed they should not have to fend off newcomers to a region they viewed as theirs. The concession of Iran to Britain offended American oil companies for the same reason: they wanted access to Iranian oil and were now forbidden by this intrusive agreement. Moreover, the agreement omitted the Soviet Union, a large oil producer and exporter, leaving open the question of how it would proceed in the Middle East.

See also: Anglo-Persian Oil Company (APOC); British Petroleum (BP); Iran; Iraq; Kuwait; Saudi Arabia; United Kingdom; United States
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Anglo-Persian Oil Company (APOC)

Christopher Cumo

The forerunner of the Anglo-Iranian Oil Company and today British Petroleum, sometimes known simply as BP, the Anglo-Persian Oil Company (APOC) aimed from its inception to explore for, produce, refine, transit, and market oil it found in southwestern Persia (today Iran).

In 1872, Persia granted its first concession to Baron Julius de Reuter of Britain. The cancellation of this concession did not deter de Reuter, who gained a second concession in 1889. These original concessions granted de Reuter access to all subsoil wealth, not just oil. His initial exploration in Semnan and the Persian Gulf produced nothing. Like Britain, France believed, despite the inauspicious beginnings of de Reuter, that oil would ultimately be found in Persia. De Reuter, not prepared to quit, accordingly sought British and French investment.

British banker William Knox D’Arcy shunted aside de Reuter, citing his lack of success, to gain his own concession in 1901. D’Arcy had bribed Persian officials to gain this concession. Russia intervened at this part to secure Azerbaijan, now independent, Gilan, Mazandaran, Astarabad, and Khorasan, all in the north, for its own exploration. Excluding these provinces, D’Arcy gained the right to drill for oil, asphalt, and natural gas. For his part, D’Arcy agreed to give Persia 20,000 pounds sterling in cash, 20,000 pounds sterling in stock from his nascent company, and 16 percent of profits. In 1903 D’Arcy founded the First Exploration Company. Small and insignificant finds came in 1905 with a major strike in 1908 near the Persian Gulf, confirming Persia as an oil exporter, a status it holds at present.

With a steady supply of oil imports, the Royal Navy planned to convert the fleet from coal to oil. This meant that the British government would buy oil from D’Arcy for its navy and so gain a vested interest in D’Arcy’s success. In 1909 D’Arcy created the APOC. He assumed the directorship, which he held until death claimed him in 1917. Not long before D’Arcy’s death, Parliament bought 53 percent of APOC stock, giving it majority ownership. Britain also reserved the right to appoint two officials to APOC’s board of directors. Unlike the other directors, the two appointees could veto any proposal. Because Britain was such a large consumer of Persian oil, it was able to purchase oil from APOC at a discount.

Local populations in Persia resented APOC’s appropriation of their land. With no thought of delicate negotiations, APOC simply bought their cooperation. For example, APOC gave the Bakhtiari 3 percent of shares in its new Bakhtiari Oil Company. A further agreement with the people of Abadan Island gave APOC permission to erect an oil refinery on the island. In 1912 APOC completed this refinery with a capacity to process 120,000 tons of oil per year, a facility that would become the world’s largest oil refinery.

During World War I, Germany, aware of the importance of oil to the Royal Navy, contested Britain for control of Persia. When Germany destroyed several pipelines, the British sent an army to occupy Persia. Relations between Britain and Persia deteriorated. Persia resented the British occupation. Britain, for its part, blamed Persia for the damage to its pipelines and withheld royalties. Worse, in 1919 the Anglo-Persian Agreement made Persia a protectorate of Britain. A British commission, however, determined that APOC had mistreated Persia, ordering the company to pay Persia 1 million pounds sterling. APOC used this payment to gain a foothold in the north, stirring greater controversy. Eager not to alienate the Soviets, who had claimed the north as their own oil reservoir, Persia wished to minimize APOC’s presence in the north, referring to D’Arcy’s original concessions that forbade the company from exploring for oil in the Soviet Union’s sphere of influence. Persia, worried about APOC’s presence in the north, invited U.S. firms to explore for oil in the north and perhaps displace APOC. There seems to be no evidence that the Soviet Union would have preferred U.S. rather than British exploration in the north. Standard Oil of New Jersey and Sinclair Consolidated Oil Corporation both won concession in the north. Undaunted, APOC negotiated with Standard Oil of New Jersey and Sinclair to partner 50–50 in oil exploration in the north. Persia in turn invalidated Sinclair’s agreement with APOC, insisting that it instead was a 50–50 partner with Sinclair. Henry Sinclair, friend of U.S. President Warren G. Harding, fell from grace in the Teapot Dome Scandal. Accordingly, Persia rescinded its concession to Sinclair Consolidated Oil Company.

In 1924, Shah Reza Pahlavi claimed the land that APOC had secured. Under Pahlavi’s leadership, Persia determined to challenge APOC’s power and wealth. In 1932, after a long period of negotiations, Persia canceled D’Arcy’s original concessions. That December Britain sued Persia in the Council of the League of Nations. APOC came to understand that the council was not likely to rule in its favor and so agreed to negotiate with Persia. In 1933, the two sides announced a new concession, one that limited APOC’s holdings to 100,000 square miles, fixed an annual payment that was tantamount to a tax, and raised royalties to 750,000 pounds sterling to Persia.

After World War II nationalism swept Iran, the rest of the Middle East, and North Africa, all oil exporters. In 1945 Persian oil field workers struck for higher pay and better working conditions. Additional strikes followed in 1946, hindering production. Persia secured an increase in wages for its workers and larger royalties for itself in 1949. In 1951, Iran nationalized the oil industry, creating the National Iranian Oil Company to fill the vacuum that the departure of APOC, now Anglo-Iranian Oil Company, would create. During its 42-year tenure, APOC had developed the major oil fields in Persia, exporting 338 million tons of oil.

See also: Azerbaijan; British Petroleum (BP); France; Germany; Iran; National Iranian Oil Company (NIOC); Natural Gas; Oil Nationalization; Refining; Russia; Standard Oil Company; Teapot Dome Scandal (1924); United Kingdom
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Arctic National Wildlife Refuge (ANWR)

Christopher Cumo

Bordering Canada, the Arctic National Wildlife Refuge (ANWR) is in northeastern Alaska. The refuge comprises about 20 million acres of pristine wilderness. The aboriginal inhabitants of the region trace their lineage millennia in the past, for humans have inhabited what is today ANWR since they crossed the land bridge from Asia to Alaska at least 12,000 years ago.
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To compensate for a decline in domestic oil production since the late twentieth century, plans have been proposed to exploit the reserves within the United States, most notably in the Arctic National Wildlife Refuge in Alaska. Such steps have proven controversial because of the potential for disturbing wildlife and marring an unspoiled part of the country’s landscape. Some have argued that reducing oil consumption rather than finding new sources is a more sustainable undertaking.

(U.S. Fish and Wildlife Service)

Just as humans have deep roots in the refuge, the conservation movement has a long lineage in the United States, tracing its activism to the nineteenth century. Distinguished Americans, among them John Muir, Gifford Pinchot, and President Theodore Roosevelt all advocated the cause of conservation. This movement came late to ANWR, probably because Alaska became a state only in 1959. The next year the secretary of the Interior designated the refuge a protected area. In 1968, the discovery of oil at nearby Prudhoe Bay raised the hope that ANWR too might harbor black gold. In these early years oil companies were not aggressive in agitating for the right to drill in ANWR. In 1980, Congress reaffirmed ANWR’s protected status, passing the Alaska National Interest Lands Conservation Act. The law gave the U.S. Fish and Wildlife Service jurisdiction over the refuge but, surely at the behest of the oil lobby, opened the possibility that companies might drill for oil in the refuge, but only with congressional authorization.

In one sense, the controversy over ANWR seems shrill given the lack of knowledge about its resources. Because little exploratory drilling has been done, no one can be certain how much oil or natural gas is in the refuge or even if it has any at all. Therefore, the oil companies, the government, and the public must base their evaluation of the ANWR resources on estimates, which are not impressive. In 1998 the U.S. Geological Survey estimated that the refuge contains 5.7 to 16 billion barrels of oil, but a second estimate has revised the figure downward, putting the amount between zero and 7 billion barrels. If one assumes the higher estimate to be correct, ANWR might provide only 0.4 to 1.2 percent of world output in 2030, when its capacity should be near its peak. If one takes the mean of the lower estimate—3.5 billion barrels—ANWR would have just enough oil to supply America’s automobiles with six months’ gasoline. Whichever figure one prefers, the amount of oil would be too little to affect price. The Organization of the Petroleum Exporting Countries (OPEC) could curtail production a few fractions of 1 percent to adjust for the tiny spike in U.S. production because of ANWR’s contribution. In a global context, ANWR’s 3.5 billion or so barrels are just a minute fraction of the world’s more than 1 trillion barrels of oil.

Yet this amount of oil, if any exists in ANWR, has embroiled oil companies, politicians, conservationists, labor, and the public in controversy. In the early twentieth century, at the dawn of the automobile age, the United States was awash in oil. Production increased into the 1970s, peaked, and is now in decline. Americans, unwilling to relinquish their automobiles, must rely on foreign oil. The energy crises of the 1970s revealed the magnitude of the United States’ dependence on foreign oil. Oil companies and some politicians, most of them Republicans, began to underscore the degree of dependence on foreign oil in the 1980s. Only the development of domestic reserves could protect U.S. national security. No contribution, however small, was insignificant, and oil companies came to see ANWR as an important source of potential profit. The Alaskan wells of British Petroleum, ConocoPhillips, and ExxonMobil account for 90 percent of oil profits in the state, and these three have lobbied Congress to open ANWR to drilling. Arctic Power is perhaps the most important lobbyist in this camp. Arctic Power and its ilk believe that oil companies can drill for oil and protect the environment at the same time. They argue that many Americans, not being adept at interpreting the latest science, are unaware of how sustainable oil exploration and production are. Although certain that science is on its side, Arctic Power is not reluctant to challenge the science of global warming, denying that the burning of fossil fuels contributes to global warming. Because humans are not warming the planet, it is safe to extract and use oil from ANWR. In tough times the advocates of drilling assert that opening ANWR to oil production will create jobs. In 1999 the American Petroleum Institute estimated that the development of ANWR would create 735,000 jobs. Another estimate is not so Pollyannaish, putting the figure between zero and 60,000 jobs. Because the development of ANWR might create jobs, the Teamsters support drilling in it. The big three oil barons in Alaska, eager to bolster their reputation, have built schools in ANWR. A succession of Alaska governors, members of Congress, and senators has supported the development of the refuge because of the tax revenues it would generate. Polls reveal that a majority of Alaskans advocate drilling. A June 2008 poll found that 50 percent of Americans favored the development of ANWR and only 43 percent opposed. President George W. Bush likewise advocated oil exploration and production in ANWR.

With such powerful interests in support of drilling, it is astonishing that oil companies have not captured their prize. Opposing them has been the Alaska Coalition, which counts more than 700 member organizations: environmental groups, activists for the indigenous people of the refuge, academics, labor, and hunters. Alaska Coalition and environmental groups receive contributions from Americans who will never visit ANWR but who nonetheless believe in the value of pristine places. Drilling in ANWR would, its detractors note, imperil the caribou, whose calving grounds the oil companies would spoil. Damage to the environment would be significant. The oil wells on Alaska’s North Slope already produce 24,000 metric tons of methane and 7.3 to 40 million metric tons of carbon dioxide per year. The development of ANWR would only worsen the problem. The Service Employees International Union of the American Federation of Labor and the Congress of Industrial Organization; the United Auto Workers; the Communications Workers of America; the National Writers Union; and the United Electrical, Radio, and Machine Workers of America all oppose drilling on environmental grounds. President Barack Obama likewise opposes the development of ANWR because there is little oil to gain at great risk to the environment.

See also: Alaska Oil Pipeline; British Petroleum (BP); Canada; ExxonMobil; Organization of the Petroleum Exporting Countries (OPEC); Petroleum Politics; Pollutants of the Petroleum Industry; Prudhoe Bay (Alaska); United States
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Asian Economic Crisis (1997–1998)

Christopher Cumo

Before the crisis of 1997 and 1998, Asia had been known for the robustness of its economy, its high exports, its attractiveness to foreign investors, and its increasing wages. Rather than being the darling of capitalists, Asia faltered in 1997 and 1998. It is important to note from the outset that not all Asian countries suffered acutely. China and India did not falter badly whereas Indonesia, Thailand, Malaysia, South Korea, and, to some extent, Japan bore the brunt of economic decline. Although oil, treated at the end of this entry, experienced problems, agriculture and industry appear to have suffered more acutely. Drought and higher food prices in Indonesia, high unemployment in South Korea, and the poor performance of industry in Thailand haunted these nations as well as give the reader some sense of the breadth of the calamity.

In one week in January 1998, food prices increased 25 percent in Indonesia. Rice prices rose by similar amounts in Indonesia. The situation became intolerable leading Indonesians to riot for food. The price of milk increased 50 percent and the cost of vegetable oil rose 40 percent in Indonesia in 1997 and 1998. Even worse, the price of electricity tripled in Indonesia during these years. In 1998 Indonesia’s gross domestic product (GDP) fell 13 percent in 1998 and its stock market fell as low as 84 percent. In 1998 unemployment increased the number of poor Indonesians from 23 million to 40 million. To aid Indonesia, the International Monetary Fund loaned the country $43 billion in 1998.

In 1997 and 1998, South Korean businesses went bankrupt, pushing unemployment upward. In November 1998 South Korea posted 5 percent unemployment, a high number for this country but one that the United States would likely accept as progress. In 1998 South Korean GDP weakened by 6.7 percent.

In 1996 and 1997 industrial productivity fell 50 percent in Thailand. These years suggest that the Asian Economic Crisis may have begun in Thailand. In 1997 Thailand had a $10 billion deficit, though by that December, possibly through austerity, it reduced its deficit to $40 million. In 1997 in Thailand the sale of cars, steel, electronics, and other goods fell between 35 and 75 percent. By 1998 unemployment stood at 6 percent. It is worth keeping in mind, however, that some rich nations do no better. Fortunately for Thailand, agriculture performed well during the crisis, and the unemployed had been able to turn to the countryside for work.

Overall, GDP declined 7 percent in East Asia in 1998, though some nations did much better. China’s GDP fell only 1 percent in 1998 because of strong exports. Singapore, Taiwan, and Japan saw their GDP fall only 2 percent in 1998. Hong Kong even posted a gain of 2 percent to its GDP in 1998. The crisis caused deflation as short- and long-term interest rates fell in East Asia in 1997 and 1998.

The crisis appears to have been virtually worldwide, though some regions, Africa for example, fared worse than others. In 1998 Asia was not importing African oil, so that African exports suffered. For example, Algeria, a traditional exporter of oil to Asia, saw its exports decline 12.5 percent in 1998. African exporters had to accept low prices for their oil in 1998, slowing overall economic performance. Asia, a long-time trading partner with Africa, could not afford African exports during the crisis. Cheap Asian exports, made cheaper by the economic crisis, competed with African textiles and other commodities. With Asia and Africa both hurt, they had trouble attracting foreign investment. The poorest African countries had fewer ties to Asia and so suffered less, whereas richer African nations like South Africa had stronger ties to Asia and so suffered acutely.

The crisis was serious enough to affect many African countries. Exports of timber from Cameroon and Gabon and paper from Swaziland declined as Asians could not afford to import these items. In Cameroon unemployment increased among loggers. Swaziland’s largest paper company had to stop work in February and March 1998 because Asia could no longer afford to import 90 percent of Swaziland’s paper. Asian investors withdrew their commitments to a copper mine in Zambia. This marked a turnaround because in the early 1990s Asian nations, notably Japan, began to invest in Africa, investments that sharply declined in 1997 and 1998. Agriculture was another sector of the economy that had benefited in the early 1990s as Africa exported food to Asia’s growing population. These exports fell with the intensification of the economic crisis in Asia. Botswana, buoyed for 20 years by diamond exports, confronted a budget shortfall in 1998 because Japan, the world’s second-largest importer of diamonds, was not buying. Overall in Africa, the export of oil slowed, but producers of cacao and coffee prospered during the crisis. The low price of oil benefited poor nations in Africa that had the resources to buy more oil than would have been possible had oil prices not fallen. In 1997 and 1998 the price of gold, aluminum, copper, and other elements fell 30 percent in Africa. Zambia’s copper mines suffered as Canada withdrew its investments in Zambian copper mines.

In May 1998, cheap textiles from Asia, made cheaper by the economic crisis, decreased the price of cotton to a new nadir worldwide. China worsened this trend by exporting more cotton to glut the market. This price contraction hurt West African cotton growers. For example, although Burkina Faso increased its production of cotton in 1997 and 1998, income from cotton nonetheless fell. A decrease in palm oil production in Indonesia and Malaysia revived world prices in 1998, benefiting African producers. Because Asian exports were so cheap in 1997 and 1998 they outcompeted African exports. The World Bank feared that competition from Asia might hurt African production of textiles, cacao, rubber, and palm oil, though cacao and palm oil appear to have performed well. Competition came from Malaysia and Thailand, which produced rubber, palm oil, copper, wood, and cacao. Chinese and Southeast Asian textiles outcompeted those from Mauritius. Africans feared that Asia, especially Indonesia, would soak up foreign aid that might otherwise have gone to Africa. As investors fled Asia, they also departed Africa because of its linkages with Asia. Bereft of investment, the Johannesburg Stock Exchange in South Africa lost 39 percent of its value in 1997 and 1998. The economy of South Africa stagnated, and Namibia experienced similar decline. Yet the crisis in Africa was smaller than in Asia, principally because African countries did a better job raising foreign capital.

The oil crisis in Asia and several other regions may not have been as severe as the price spikes during the 1973 Oil Embargo and the 1979 Iranian Revolution. Yet the oil industry in Asia suffered during the crisis of 1997 and 1998. By one estimate the price of oil declined 40 percent in East Asia in 1997 and 1998. In July 1998 Malaysia’s leading oil company, Petronas, estimated that sales decreased $2 billion in 1997. Crude oil fell below $13 per barrel in 1997 and 1998. Indonesia, the region’s only member of the Organization of the Petroleum Exporting Countries (OPEC), saw investment in exploration and production decline during the economic crisis. Even today investment in Indonesia’s oil extraction and production has not reached the level of the mid-1990s. To exacerbate matters, El Nino brought warm weather to East Asia, blunting the demand for home heating oil. The decline in demand further reduced prices. Yet OPEC agreed in 1997 to increase production 10 percent in 1998, further lowering prices. Oil production fell 7 percent in East Asia in 1998, though the decline was not enough to offset the OPEC increase, which caused a net decline in oil prices. In 1998, because of low world prices for oil, Russia’s oil and natural gas companies declared that they could pay no taxes. The International Monetary Fund and the World Bank responded with $22.6 billion in loans to Russia, fearing that disorder in Russia might compromise the security of its nuclear weapons. The increase in oil prices that postdated the economic crisis allowed Russia, and presumably Asia, to regain profitability in the oil and natural gas sectors.

See also: China (The People’s Republic of China, PRC); India; Malaysia; Natural Gas; 1973 Energy Crisis; Oil Prices; Organization of the Petroleum Exporting Countries (OPEC); Russia; South Africa; Taiwan (The Republic of China, ROC); United States
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Azadegan Field (Iran)

Christopher Cumo

Encompassing roughly 350 square miles, the Azadegan Oil Field is located in western Iran next to the border with Iraq. The nearest habitable region is 50 miles away at the city of Ahvaz. Exploration began as early of 1976, though only a second exploratory well confirmed the presence of oil in 1999. It is unclear why Iran took so long to develop the field. Perhaps in the 1970s, 1980s, and early 1990s Iran lacked the capital and technology to develop the Azadegan Field. Iran believes the field has 33.2 billion barrels of oil, making it slightly larger than Prudhoe Bay, Alaska, which at its discovery had 25 billion barrels of oil. Yet only 5.2 billion barrels may be recovered with current technology, little more than one-sixth the total oil deposits, making it effectively smaller than Prudhoe Bay. A more recent estimate puts the recoverable oil in the Azadegan Field at 6.5 billion barrels, still not much for a field that has more than 30 billion barrels.

Its discovery in 1999 made the Azadegan Field Iran’s largest oil field to be discovered in the past three decades. The field has four sectors: Sarvak, Godvan, Kazhdomi, and Fahilan. The last of these sectors, producing light crude, yields the most desirable oil. The other three sectors yield less desirable heavy crude, which is more difficult and costly to extract than light crude. By one estimate the Azadegan Field will yield 40,000 barrels per day, though a more recent estimate puts the figure at 75,000 barrels per day.

The discovery of the Azadegan Field is particularly important given that Iranian production of oil peaked in 1974 and has since declined, doubtless destabilized by the Iranian Revolution of 1979, the Iran-Iraq War, economic sanctions, and the aging of the country’s most productive fields. Moreover, domestic demand for oil is robust, no doubt in part because the population is growing and Iran subsidizes the purchase of gasoline. In this context a new discovery like the Azadegan Field must have seemed the work of providence. Since 1999 Iran has discovered 16 new oil fields, the largest being the Azadegan Field.

[image: image]

Iranian oil technician Majid Afshari, right, and coworker Ebrahim Mehrjouei work at the oil separator facilities in Azadegan Oil Field, some 480 miles (800 km) southwest of the capital, Tehran, Iran, on April 15, 2008.

(AP Photo/Vahid Salemi)

For all its promise, the Azadegan Field is not ideal. Much of the oil is difficult and costly to extract, necessitating the best technology and financial and intellectual capital. Iran did not have the technology or money to develop the Azadegan Field to its potential. Consequently Iran needed a partner to help develop the field. In the early twentieth century Iran depended on the West, particularly the Anglo-Persian Oil Company (now British Petroleum) to develop its oil fields, but the West was no longer an option. The United States and Europe, fearful that Iran is attempting to build nuclear weapons, has imposed economic sanction on Iran. Iran is therefore not eager to partner with the United States or a nation in Europe. By the same token, U.S. and European oil companies want no part of a volatile country that may be on the brink of acquiring nuclear weapons.

This reality has led Iran to look elsewhere for a partner. It must have judged the countries of Africa too poor to supply the money necessary to develop the Azadegan Field. Instead Iran turned to the rest of Asia for assistance. Asian countries, not frightened by Western sanctions, were eager to partner with Iran for the chance to acquire the rights to a portion of its oil to keep pace with Asia’s high demand for oil, a demand that is projected to grow quickly as population increases and the desire to emulate first world consumption pattern spreads throughout the middle class.

In January 2009, Iran invited China, a region where the demand for oil is particularly strong, to partner with it at a cost to China of $1.8 billion to develop the northern sectors of Azadegan Field. The agreement anticipated that China would bear 90 percent of the cost of developing the field and would in turn receive 70 percent ownership in and presumably 70 percent of revenues from oil extracted from the Azadegan Field. At the corporate level the partnership is between the National Iranian Oil Company and China National Petroleum Corporation (CNPC). As of 2011 Iran and China were drilling two wells in the northern Azadegan Field that they expect will boost production from 40,000 to 45,000 barrels of oil per day. Iran and China, as we have seen, anticipate that the northern Azadegan Field has 6 billion barrels of reserves and alone is capable of producing 75,000 barrels per day for more than two decades. By 2011 China’s role had expanded from its northern foothold to the southernmost extent of the field, though it is unclear whether China is also developing the land between these zones. The development of both the northern and southern Azadegan Field, Iran believes, will cost more than $6 billion, most of which, we have seen, China will pay.

Iran’s Petroleum Engineering and Development Company is eager to produce oil at the earliest date and seems to be part of the camp of scientists, engineers, and oilmen who favor maximum production in the short term, a practice that may hasten the field’s decline. As of June 2012 the company predicted that the Azadegan Field would produce its first barrels of oil by December 2013. By 2014, development of the field stood at 61 percent complete, with 44 of 58 wells completed for phase one. The National Iranian Drilling Company has undertaken much of this work. Iran calculates that the Azadegan Field and other newly discovered oil fields would require an investment of $41 billion. Doubtless China will shoulder most of this burden. This activity has not been uniform. Drilling the first wells between 2000 and 2003 the National Iranian Drilling Company ceased drilling until 2007, though the reason for this hiatus is unclear. Perhaps Iran lacked the money to continue drilling. Since 2007 drilling in the southern Azadegan Field has taken priority, with resumption of drilling in the north only in 2011. One estimate holds that in less than five years, the southern Azadegan Field will yield 120,000 barrels of oil.

See also: Anglo-Persian Oil Company (APOC); British Petroleum (BP); China (The People’s Republic of China, PRC); China National Petroleum Corporation (CNPC); Exploration; Iran; Iraq; National Iranian Oil Company (NIOC); Prudhoe Bay (Alaska); United States
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Bolivar Coastal Field (Venezuela)

Christopher Cumo

For centuries before the Spanish conquest, Venezuela’s indigenes collected oil that seeped to Earth’s surface. They used oil as medicine, though its efficacy is hard to imagine, burned it to produce light, and used it to caulk canoes. In the 1910s, Venezuela granted concessions to Caribbean Petroleum (now a subsidiary of Royal Dutch Shell) to explore for oil. Its discovery in 1914 sharpened the attention of Western oil firms eager to profit from Venezuelan oil. Other discoveries followed, but World War I slowed the pace of work. As oil production increased after the war, capital flowed out of agriculture into oil, distorting what might have been a diverse economy.

Of Venezuela’s 300 oil fields, 44 are giant or elephant fields, among them the Bolivar Coastal Field, which some have characterized as a supergiant, with at least 300 billion barrels of oil at the outset of production. The field spans 35 miles along the northeastern shallows of Lake Maracaibo in eastern Venezuela. Although some have classified the Bolivar Coastal Field as an onshore field, it actually sits below Lake Maracaibo and so seems to be more correctly categorized as an offshore field. One source ranks the Bolivar Coastal Field as the fifth largest in the world, trailing the Tar Sands in Canada with 1.7 trillion barrels of oil, the Orinocater Sands in Venezuela also with 1.7 trillion barrels of oil, the Burgan Field in Kuwait with between 66 and 72 billion barrels of oil, and the Ghawar Field in Saudi Arabia with 71 billion barrels of oil. Not everyone agrees with this ranking. At least one scholar devalues Venezuela’s Orinocater Sands and elevates the Bolivar Coastal Field above it.

The Bolivar Coastal Field is among Venezuela’s oldest sources of oil, having been discovered in 1914 and brought online in 1918. The field has produced as many as 3 million barrels of oil per day, though the current production is 2.6 million barrels per day, still a remarkable total given the field’s longevity. It may be too soon, however, to say that the field, even though some parts are exhausted, is in decline. Thanks to the Bolivar Coastal Field, Venezuela was the world’s leading oil exporter between 1929 and 1970. The Maracaibo Basin, of which the Bolivar Coastal Field is a part, has the world’s second-largest reserve of hydrocarbons, principally oil and natural gas. Since 1914, 17,000 wells at the Bolivar Coastal Field have yielded 37 billion barrels of oil. Geologists believe that another 20 billion barrels may be tapped with current technology. It is clear, nonetheless, that the majority of the Bolivar Coastal Field’s oil will likely never be extracted. A recent estimate put the totals in the Bolivar Coastal Field at 320 billion barrels of oil and 90 trillion cubic feet of natural gas. Ignoring for a moment the place of Orinocater Sands, the Bolivar Coastal Field outstrips all other fields in South America in size.

Also known as the Eastern Coast Field, the Bolivar Coastal Field consists of rock formations including Tia Juana, Lagunillas, Bachaquero, Cauta, Matatan, and Ambrosca. These rock formations are part of the Maracaibo Basin, which includes Lake Maracaibo. In the Eocene period the Caribbean plate moved across the Maracaibo plate, opening space that oil would occupy. In the north of the nascent field, oil has been found in the Lower Misoa rock formation that is part of the Mio-Eocene formation. Oil is also in the Atico-Icatea fault and in the Misoa B 6-9 fault.

Oil began to accumulate in the protofield in the Upper Cretaceous period (100 to 65 million years ago). The Eocene epoch (56 to 40 million years ago) witnessed the largest aggregation of oil. The field has sandstone and other sedimentary rock in the south and shale in the north. The thick shale has proven difficult to penetrate. During the Oligocene period (34 to 23 million years ago), water penetrated the oil reserves, making it necessary for producers to separate the two on recovery. During the Miocene (23 to 5 million year ago) and Pliocene (5 to 2.5 million years ago) periods, the formation began to tilt, allowing oil to migrate to the Oligocene formation. Tilting continues today. As the field formed, oil aggregated in the south and subsequently migrated north. The sandstones of the south yield the most oil. The oil mixed with water is the least desirable. In places the oil is so heavy that it borders on asphalt, yet the west and south have yielded highly prized light oil, above which sits the asphalt-like oil. Most of the oil is heavy and difficult to extract.

The Tia Juana formation is rich in natural gas, which under pressure rises readily to the surface, as was the case at Prudhoe Bay, Alaska, at the beginning of its development. At the Bolivar Coastal Field more than 90 percent of the natural gas is reinjected to maintain pressure in four sections of the field that date to the Eocene epoch and are sandstone formations. Creole Petroleum Corporation has developed the natural gas resources at the Bolivar Coastal Field and has the capacity to extract 300 million cubic feet of natural gas per day. The four pressurized Eocene formations cover 10,400 acres with oil lying at an average depth of 114 feet. Creole Petroleum Corporation injects more than 200 million cubic feet of natural gas into the four Eocene formations per day.

See also: Burgan Field (Kuwait); Canada; Exports; Ghawar Field (Saudi Arabia); Kuwait; Natural Gas; Oil Barrel; Prudhoe Bay (Alaska); Royal Dutch Shell; Saudi Arabia; Spain; Venezuela

References

Black, Brian. Crude Reality: Petroleum in World History. Lanham, MD: Rowman & Littlefield Publishers, 2012.

Bockmeulen, Harry, Colin Barker, and Parke A. Dickey. “Geology and Geochemistry of Crude Oils, Bolivar Coastal Fields, Venezuela.” aapgbull.geoscienceworld.org/content/67/2/242.abstract. Accessed November 4, 2013.

“Bolivar Coastal Field.” www.searchpetroleum.net/results.asp?searchTerm=Bolivar+Coastal+Field. Accessed November 4, 2013.

Borger, H. D., and E. F. Lenert, “The Geology and Development of the Bolivar Coastal Field at Maracaibo, Venezuela.” www.onepetro.org/mslib/servlet/onepetropreview?id=WPC-8025. Accessed November 4, 2013.

Hall, Charles A., and Kent A. Klitgaard. Energy and the Wealth of Nations: Understanding the Biophysical Economy. New York: Springer, 2009.

Shojai, Siamack, ed. The New Global Oil Market: Understanding Energy Issues in the World Economy. Westport, CT: Praeger, 1995.

Branobel Operating Company

Christopher Cumo

The Nobel family dominated the early years of Russia’s oil industry. Brothers Robert and Ludvig Nobel were the chief architects of Russia’s oil industry in its formative years. Realizing that the exploration for, production, refinement, transit, and marketing of oil were capital-intensive activities and that the lack of money was hindering them, Ludvig and Robert asked younger brother Alfred, of Nobel prizes fame, for advice. Alfred suggested the formation of a company and the issuance of stock to attract investment. Robert disliked the idea because he and Ludvig had invested their money, time, energy, and intellect into Russia’s oil industry and should not now cede a portion of their earnings to shareholders. Ludvig, sensitive to Robert’s views, nonetheless came to see the wisdom of Alfred’s suggestion. In the spring of 1877, Ludvig journeyed to Paris, where he and Alfred had a long series of conversations about how Ludvig and Robert might move forward. Alfred, too, joined his brothers in this venture; in May 1878, they created the Petroleum Production Company Nobel Brothers, Limited, which took the informal but enduring name Branobel, its telegram address. Issuing shares, the Nobels sought to raise 3 million rubles. Ludvig was the largest shareholder with stock worth 1.6 million rubles. Russian army officer Peter Bilderling invested 930,000 rubles, Alfred 300,000 rubles, and Robert, still displeased that Ludvig and Alfred had formed the company against his wishes, contributed only 100,000 rubles.

A spirit of adventure pervaded the early days of Branobel. The Nobels were always in search of new fields. After a trip to Batam, an old city that Russia had recently conquered from the Turks, they decided to purchase a plot of land there. The Nobels’ guide took them to the owners and both husband and wife emerged from their house with rifles in hand. Thus, the Nobels negotiated the land purchase at gunpoint. One suspects they paid a high price for it. There appears to be no record of how productive or unproductive this parcel was.

Yet the early days were also a time of tension. In 1882, Alfred lent Branobel 2 million rubles but quickly found himself in need of the money. Ludvig, however, using his position as majority shareholder, refused to relinquish the money to Alfred and the two became embittered to each other. Alfred criticized Ludvig for trying to grow the company too fast with too little money. In 1886, even as the price of oil fell, Alfred wished to restructure Branobel as a trust, possibly in line with the Standard Oil trust in the United States. To Alfred’s regret, Branobel did not have enough money to restructure.

Despite adversity, Branobel had gained such renown that Tsar Alexander III toured Branobel’s chief oil field in Baku in 1888. By then, Branobel had fields throughout Russia and Eastern Europe: Astrakhan, Batumi, Warsaw, Vladivostok, Voronezh, Vilna, Moscow, Oral, Rostov, Saratov, St. Petersburg, Odessa, Tashkent, Tamsk, Kharkov, and Nizhny Novgorad. The jewel of Branobel’s empire was Baku, surrounding which were oil fields in Balakhany, Binagadi, Bibi-Heybet, Ramana, Sabunchu, Surakhany, and the Caspian Sea islands Berikei, Chelekan, and Suria toi. In addition to its proximity to these oil fields, Baku boasted seven refineries. Establishing its headquarters in St. Petersburg, Branobel sought to dominate its neighbors. As it had in Russia, Branobel sought to dominate the oil industry in Azerbaijan, with the aim of building refineries in the region and making Azerbaijan a source of refined oil for Branobel. The company had become a global power, challenging Standard Oil’s access to markets in Europe and Asia. John D. Rockefeller had once dreamed of refining all of the world’s oil, but this dream evaporated with the rise of Branobel.

In the early twentieth century, Branobel was a leading producer of paraffin oil and also produced kerosene, lubricants, lubricating oils, machine oil, diesel, transformer grease, turbine oil, cylinder grease, gun and cannon grease, oil for steam engines, motor oil for the nascent automobile, petroleum jelly, and probably gasoline. By 1909, Branobel had amassed 422 tanks for the storage of oil and its derivatives. The Moscow-Kursk Railroad connected these storage tanks, and Branobel’s oil and derivatives must have been sizable cargoes on the railroad. The Russian government, purchasing one-third of Branobel’s oil, kept demand strong. In 1909, Branobel marked its thirtieth anniversary. After Ludvig’s death, Emmanuel Nobel helped Branobel reach its 50th year. Branobel then exported oil to Turkey, Italy, Austria, Tunisia, France, Britain, Germany, the Netherlands, and Scandinavia. Branobel commanded five refineries, apparently having closed two, and 1,000 wells.

Despite outward appearances, Branobel was in crisis. The Baku fields were past their peak and in decline. Workmen had to drill ever deeper to access oil at Baku and neighboring fields. Branobel’s share of global production was in decline. The recession of 1910 led Branobel to lay off one-quarter of its workforce. When the Soviets, distrustful of corporate power, seized the government in the 1910s, they nationalized the oil industry including Branobel. The end of World War II left little of Branobel but some government bonds from Finland. Former shareholders and managers met several times over the ensuing decades to determine what to do with the government bonds and other assets, deciding in 1970 to sell everything at auction. Once a global oil producer and trader, Branobel was no more.

See also: Austria (Republik Österreich); Azerbaijan; Finland; France; Gasoline; Germany; Italy; Kerosene; Netherlands; Nobel, Ludvig; Rockefeller, John D.; Russia; Standard Oil Company; Turkey; United Kingdom; United States
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British Petroleum (BP)

Christopher Cumo

In 1890, a French geological report speculated that Iran had oil. In May 1901, gold miner William Knox D’Arcy, knowing of the report, paid the shah of Iran 20,000 pounds sterling, 20,000 pounds sterling in shares, and 16 percent of profits in exchange for the right to search for natural gas, oil, and asphalt for 60 years. In 1902, D’Arcy began drilling in Iran but needed more money than banks were willing to lend. In 1904, to secure more capital, he merged with Britain’s second-largest oil company to form First Exploration Company. Four years later, D’Arcy found oil at Naphtha, Iran. Further exploration confirmed oil from the border between Turkey and Iran and the Persian Gulf. In 1909, D’Arcy formed a new company, Anglo-Persian Oil Company, which issued stock. It was called the Anglo-Persian Oil Company because Iran was then known as Persia. In 1911, D’Arcy built a pipeline to bring oil from the Iranian fields to the Bahmashir River in Iran.

[image: image]

Britain’s Queen Elizabeth II presses a button to start the flow of oil from the North Sea’s Forties Field into a refinery at Grangemouth, Scotland, on November 3, 1975.

(AP Photo)

D’Arcy had struck oil at a fortuitous moment because the British navy was converting its fleet to oil and expressed interest in Iranian oil. In 1914, the year World War I started, the British government gave Anglo-Persian Oil 2 million pounds sterling in exchange for a majority of shares and the right to name two members to the board. Anglo-Persian Oil had become a hybrid between a government and privately owned company. The company agreed to sell the British navy 40 million barrels of oil between 1914 and 1934. In 1914, Anglo-Persian Oil was producing 5,600 barrels per day and more than 18,000 barrels per day in 1918. Buying shares in the Turkish Petroleum Company in 1925 gave Anglo-Persian Oil access to Iraq’s oil fields. In 1919, the company began selling oil to Belgium and in subsequent years to Denmark, Norway, France, Italy, Switzerland, Austria, the Netherlands, and Germany. By 1927, Anglo-Persian Oil produced nearly 100,000 barrels of oil per day.

In 1926 a barrel of oil cost $1.88. In 1931 the price plummeted to 65 cents. In this period of retrenchment, Anglo-Persian Oil suffered the loss of profits, production, and staff in the early years of the Great Depression. Whereas Anglo-Persian Oil’s headquarters had more than 1,000 employees in 1924, the number fell to fewer than 600 in 1934. During these years the number of employees in Iran diminished from 31,000 to fewer than 16,000. Expenditures declined from 8.2 million pounds sterling in 1930 to 2.7 million pounds sterling in 1932. Profits, which stood at 6.5 million pounds sterling in 1930, diminished to 3.1 million pounds sterling in 1933. The company had little alternative but to cut dividends to shareholders and payments to Iran. In 1930, Anglo-Persian Oil paid the shah of Iran 1.3 million in royalties in pounds sterling but only 300,000 pounds sterling in 1931. To make matters worse, Anglo-Persian Oil had to compete for dwindling markets with Soviet oil.

Yet Anglo-Persian Oil did more than lick its wounds. Whereas the company sold 117,000 barrels of oil per day in 1931, it sold 209,000 barrels per day in 1937. In 1934, the company built a pipeline from Iraq’s fields to Tripoli, Libya, and a second to Haifa, now in Israel. In 1939 the company built a refinery at Haifa. As early as 1933, Anglo-Persian Oil formed a partnership with U.S. company Gulf Oil to explore for oil in Kuwait, striking it in 1938. Between 1933 and 1937, Anglo-Persian Oil recorded greater profits each year, so that by 1937 profits totaled 9.8 million pounds sterling.

Again, Anglo-Persian Oil was fortunate. Demand for oil was strong with the British navy and merchant ships and throughout Europe. The car culture that swept Europe demanded gasoline, a distillate of oil. In 1928, Britain had fewer than 1 million automobiles, but by 1938 the number reached 2 million with an attendant rise in the demand for gasoline. In 1931, Anglo-Persian Oil began to add tetraethyl lead to gasoline, which it sold as BP Plus, though the company would not officially adopt the name British Petroleum (BP) until 1954. In the 1930s, European governments bought huge quantities of oil to store in reserve in case of war. But progress stalled in the late 1930s. European governments had filled their reserves, more efficient automobiles required less gasoline, and the United States and Soviet Union were not buying oil.

During World War II Britain rationed gasoline. The decrease in demand caused Anglo-Persian Oil to cut production. In 1938, the company’s Iranian fields produced 210,000 barrels of oil per day; in 1940, 176,000 barrels per day; and in 1941, 135,000 barrels per day. As the air war intensified, however, the demand for oil increased and profits rose from 7.4 million pounds sterling in 1939 to 23.4 million pounds sterling in 1945. After World War II, the transition from coal to oil made Anglo-Persian Oil still more money. In 1949, New Zealand emerged as a market for Anglo-Persian Oil. By 1950, the company’s Iranian fields produced 650,000 barrels of oil per day. Yet the Middle East was unstable. Turmoil in Iran halted production between 1951 and 1954, forcing the newly named BP to turn to Kuwait, Iraq, and Qatar for oil. In 1955, profits exceeded 100 million pounds sterling for the first time, yet BP did not rest on its laurels. Aware of the instability in the Middle East, BP explored for oil in Papua New Guinea, Malta, Australia, and Trinidad without success, but a joint venture with Shell found oil in Nigeria in 1956 and later in Libya. By 1967, Libya was producing almost as much oil as Iran. BP produced 740,000 barrels of oil per day in 1954, 1.5 million in 1960, and 3.8 million in 1970. During these years, BP began selling oil to Trinidad, Canada, and the United States. In 1968, the U.S. company Atlantic Richland discovered oil in Prudhoe Bay, Alaska, and the next year BP made a second find in Prudhoe Bay. These finds were the largest in U.S. history, which were important because they allowed the company to diversify beyond the Middle East and Africa. In 1970, BP discovered oil in the North Sea. In 1974, BP diversified, buying coal mines in Australia, Canada, and South Africa. Profits rose in the 1980s and 1990s as demand was robust. BP built a refinery in Singapore and sold oil to Malaysia and Vietnam.

BP also sought to create an image as an ecologically responsible company, being among the first to admit the dangers of global warming and climate change. BP now meant Beyond Petroleum, as the company crafted an image as the pursuer of clean energy. Unfortunately, its safety and environmental record did not stand scrutiny. In 2005, an explosion at BP’s Texas City, Texas, refinery killed 15 and injured 180. The ensuing investigation faulted BP for lax safety standards. In 2006, because of a failure to maintain the integrity of its pipeline, BP spilled 200,000 gallons of oil in the Arctic, the worst spill in Alaska’s history. In 2009 a second spill in Alaska dumped 46,000 gallons of oil. In 2010, in a catastrophic environmental disaster, a BP oil well exploded 40 miles off the coast of Louisiana, spewing 200 million gallons of oil and natural gas into the ocean, crippling fisheries, charter boats, and seafood processors. Beaches along the Alabama gulf coast were empty and hotels suffered. BP has accepted responsibility for these debacles and promised to clean up the environment, but its image is tarnished.

See also: Anglo-Persian Oil Company (APOC); Australia; Austria (Republik Österreich); Canada; Deepwater Horizon Oil Spill (Gulf of Mexico, 2010); France; Germany; Great Depression (1930s); Iran; Iraq; Israel; Italy; Kuwait; Libya; Malaysia; Natural Gas; Netherlands; Norway; Oil Prices; Pollutants of the Petroleum Industry; Prudhoe Bay (Alaska); Qatar; Switzerland; Trinidad and Tobago; Turkey; United Kingdom; United States; Vietnam
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Burgan Field (Kuwait)

Christopher Cumo

In the midst of the Great Depression, the United States and Britain partnered to explore for oil in Kuwait, a small western Asian kingdom of inhospitable desert. Kuwait borders the Persian Gulf to its east, Iraq to its north, and Saudi Arabia to its south. The desert kingdoms of the Middle East might at first glance be poor candidates for oil exploration, but they have been remarkably fertile. The partnership between the United States and Britain, the Kuwait Oil Company, discovered the Burgan Field in 1938. However, World War II intervened and halted U.S. and British development of the field. The end of the war in 1945 allowed the United States and Britain to resume their work, and Burgan Field began production in 1946.

At the outset, one must distinguish between Burgan Field and Greater Burgan Field. Burgan Field is the original U.S. and British discovery in southeastern Kuwait. Nearby are two other oil fields discovered later: Magwa and Ahmadi Fields. All three fields, taken together, comprise Greater Burgan Field. Whereas Burgan Field totals about 500 square kilometers, more than 46,000 acres, Greater Burgan Field is twice as large as Burgan Field. Like Saudi Arabia and Standard Oil before it, Kuwait has been secretive about the amount of oil in Burgan Field, though it claims that outside authorities have underestimated its reserves. Kuwait claims that Greater Burgan Field had 70 billion barrels at the outset of production and accounts for three-quarters of Kuwait’s production. With Greater Burgan Field, Kuwait claims to have 100 billion barrels of oil. Others, however, put Kuwait’s reserves as low as 24.2 billion barrels, making it impossible for Greater Burgan Field to have had 70 billion barrels of oil. If the estimate of 24.2 billion barrels is correct, Burgan Field could not be any larger than Prudhoe Bay, Alaska, and would likely be much smaller.

The geology of Burgan Field is straightforward. Four layers of sandstone dating from the Jurassic (200 to 145 million years ago) and Cretaceous periods (144 to 65 million years ago) overlay the oil. Between the second and third layers of sandstone is a layer of limestone known to Kuwaitis as mauddud. The sandstone and the oil that it has are arrayed in four clusters. By one estimate, Greater Burgan Field is the world’s largest oil field overlaid by sandstone. By 2000, according to one estimate, the shallowest oil will have been depleted, but Burgan Field will remain productive because at greater depth the Lower Cretaceous Ratawi Limestone and the Jurassic Marrat Formation will still harbor oil. Although pumps are occasionally used to extract oil, they are not necessary in most cases because Burgan Field maintains sufficient pressure so that oil wells to the surface on its own. Workers have not needed to inject water or natural gas to maintain pressure. However, as oil has been extracted, water has seeped into the field, perhaps from some underground source, because it is difficult to imagine how water might otherwise collect in a desert.

[image: image]

Larry Nixon of Spring, Texas, holds a tin shield to deflect heat while Ace Barnes of Odessa, Texas, directs the boom operator, who maneuvers a venturi tube into position over a burning well on April 7, 1991, in Greater Burgan Oil Fields. The Boots and Coots firefighting team was successful in their experimental effort to put out the first oil well fire using the tube with liquid nitrogen injected through the bottom hose.

(AP Photo/Roberto Borea)

One of the earliest giant or elephant fields to be discovered, Burgan remained the world’s leading oil producer until 1972, when Saudi Arabia’s Ghawar Field surpassed it. Production rose rapidly in the early stages of development. In 1955, Burgan Field’s production eclipsed 1 million barrels per day and in 1968 surpassed 2 million barrels per day. Production peaked in 1972 at 2.4 million barrels per day. According to the Hubbert Peak Theory, the peak marked the extraction of half of Burgan Field’s reserves. Production would thereafter decline and oil would become more costly to extract. Yet decline has been slower than one might otherwise anticipate. In 1973, surely to the horror of the United States and Britain, Kuwait nationalized Burgan Field.

In 1991, the United States and its allies ejected Iraq from Kuwait. Retreating Iraqi troops set fire to roughly 300 of Burgan Field’s 700 oil wells, marking one of the worst deliberate attempts to pollute the atmosphere and ruin production. America’s Red Adair Service and Marine Company joined Canada in pouring seawater into the ignited wells to extinguish them. As a result, Burgan Field is now encrusted in salt. One to two billion gallons of oil had been set ablaze and another 450 million gallons flowed to the Persian Gulf. Despite this sabotage, the U.S. Central Intelligence Agency (CIA) in 1991 assessed the damage to be too minimal to reduce production.

Despite the differing estimates of the size of Burgan and Greater Burgan Fields, there appears to be consensus that Burgan Field produces more than half of Kuwait’s oil and holds more than 50 percent of Kuwait’s reserves. By 1992, the year after the First Gulf War, one estimate held that Burgan Field had yielded 28 billion barrels of oil, an amount little more than all the reserves at Prudhoe Bay, Alaska. By the end of 2004, according to one estimate, Burgan Field had yielded 29.1 billion barrels of oil. Although Burgan Field peaked in 1972, Kuwait acknowledged this fact only in 2005. Kuwait, like so many other nations, attempted to maximize Burgan Field’s production in the short term and may have hastened its decline. The country is pondering whether to invest more money into Burgan Field with the aim of prolonging production. To compensate for Burgan Field’s decline, Kuwait aims to increase production in its smaller northern fields. Kuwait may invite foreign investment in these fields but curiously has ruled out foreign investment in Burgan Field. Yet as late as 2010, Kuwait maintained that Burgan Field and the country’s other oil fields are larger and more productive than foreign experts believe. The International Energy Agency forecasts that Burgan Field, however much oil it has, will decline only gradually. By 2020, according to the agency, Burgan Field will still produce 1.6 million barrels per day and by 2030, 1.5 million barrels per day.

See also: Canada; Ghawar Field (Saudi Arabia); Great Depression (1930s); Hubbert Peak Theory; International Energy Agency (IEA); Iraq; Kuwait; Kuwait Oil Fires (1991); Kuwait Petroleum Corporation (KPC); Oil Nationalization; Pollutants of the Petroleum Industry; Prudhoe Bay (Alaska); Saudi Arabia; Standard Oil Company; United Kingdom; United States
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Cantarell Field (Mexico)

Christopher Cumo

Cantarell Field lies off the coast of Mexico’s Campeche state, about 85 kilometers from Ciudad del Carma. It is the world’s second-largest oil producer, trailing only Saudi Arabia’s Ghawar Field. The impact of the Chicxulub meteor about 65 million years ago shaped the rock formation that holds the oil. The upper layers of rock date to the Cretaceous period (144 to 65 million years ago), when the climate was warm and dinosaurs plentiful. The lower layers of rock are even older.

In 1976, Mexican fisherman Rudecindo Cantarell, whose surname is memorialized in the name of the field, was the first to notice oil bubbling to the surface of the water beneath which lies Cantarell Field. The field may be divided into subfields: Akal, Chac, Kutz, and Nohoch. Mexico developed the field quickly, bringing Akal online first, in 1979.

When Akal came online in 1979, it yielded 34,000 barrels per day, a number that does not hint at the magnitude of increase in its early years. At the outset, Cantarell Field had 35 billion barrels of oil, but geologists estimate that only about half this oil can be extracted with current technology. By April 1981, 40 wells covered the field, and that month production appeared to have peaked at 1 million barrels of oil per day. This date marked the passage of only two years since the beginning of production, leading to the inference that Mexico overexploited Cantarell Field, contributing to its decline. In 1994, its production stood at 890,000 barrels per day, when a total of 4.8 billion barrels of oil had been extracted. If only half the 35 billion initial barrels of oil can be extracted, Cantarell Field then must have had only about 12 billion barrels left to recover.

By 1995, the view that Cantarell Field was in peril seemed overstated. The field was back to producing 1 million barrels per day. Determined to increase production further, Mexico built 26 new platforms, drilled a large number of new wells, and constructed a large nitrogen gas extraction complex to supply nitrogen that was pumped into the ground to maintain pressure. The complex had the capacity to inject 1 billion cubic feet of nitrogen per day. These actions bore fruit as production increased to 2.2 million barrels per day in 2003. By comparison, the largest field in the Gulf of Mexico, with reserves of 1 billion barrels of oil, produced 250,000 barrels per day in 2003. Cantarell is one of the four largest fields ever to be discovered in the Americas. Worldwide, Ghawar Field produces 4.5 million barrels per day; Cantarell Field 2.1 million barrels per day; and Da Qing in China and Burgan Field in Kuwait, 1 million barrels per day each.

In 2003, geologists expected Cantarell Field’s peak to be transient with rapid decline to 1 million barrels per day by 2008. Mexico has attempted to make up the presumed shortfall by finding new sources of oil offshore, but about four new finds will be necessary to replace the losses at Cantarell Field. Cantarell Field is not the only oil field to face decline. The world may be past the peak of production, which will signal an increase in oil prices and more difficulty extracting the oil that is left. Ghawar Field and Cantarell Field may both be past their peak. Their loss would be difficult to replace. In 2004, the Organization of the Petroleum Exporting Countries (OPEC) articulated the reality of peak oil: it had no more spare capacity and was producing maximum oil. In this environment, the decline of Cantarell Field will be painful for consumers.

Between January and May 2006, Cantarell Field’s production slipped 7 percent to 1.8 million barrels per day, the lowest output since July 2005 when Hurricane Emily forced workers to flee their homes. Even at this level, Cantarell Field still produces 60 percent of Mexico’s oil. Thanks to Cantarell Field, Mexico is the world’s fifth-leading oil producer. Oil revenues account for one-third of Mexico’s budget. The United States and Canada get the bulk of their oil from Mexico and would face hardship should Cantarell Field decline swiftly. One might suppose that the decline of the field would accelerate the search for alternative sources of energy in the United States and Canada. Simmons and Company of Houston, Texas, believes it unlikely for geologists to find another Cantarell Field anywhere in the world. Matters have become serious as Cantarell Field’s production has fallen more than 15 percent since 2004. By 2010, production dipped below 500,000 barrels per day. Even in decline, Cantarell Field may bring in greater revenues as oil prices increase. Adding to its woes, Cantarell Field has suffered pipeline leaks and explosions. Workers lack the resources to maintain the field, partly because Mexico taxes it so heavily. Cantarell Field might benefit from foreign investment but for the fact that the Mexican Constitution forbids foreign companies from investing in the country’s oil fields. Mexico learned during the early twentieth century that foreign oil companies accrued too much power in the country.

See also: Canada; China (The People’s Republic of China, PRC); Ghawar Field (Saudi Arabia); Kuwait; Mexico; Organization of the Petroleum Exporting Countries (OPEC); Pemex (Mexico); Saudi Arabia; United States
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Chesapeake Energy

Brian C. Black

Chesapeake Energy began deep in the heart of U.S. oil country and has come to define a large portion of the energy paradigm that seeks to follow crude oil. Natural gas, particularly derived from underground shale, is the primary focus of Chesapeake Energy in the early twenty-first century. The company appears set to be an important player in the American energy future, particularly as it relates to natural gas.

When Aubrey McClendon and Tom L. Ward sought a name for their new company in 1989, they looked far from the state of Texas—where the company was working and would be headquartered—to McClendon’s love for the Chesapeake Bay. At that time, it was not known that the company would ever work in the Mid-Atlantic states; however, many environmentalists call the name ironic, because, in fact, much of the company’s energy development occurs within the bay’s watershed.

From the beginning, though, McClendon and Ward’s Chesapeake Energy Company specialized in the development of natural gas; by the 1990s, they had committed to a new technological application: horizontal drilling for natural gas wells, particularly occurring in unconventional reservoirs.

In oil development, horizontal drilling (in contrast to traditional, vertically drilling down to a reservoir) had been employed for decades. Chesapeake also specialized in this method of drilling when it pursued petroleum. While developing the Golden Trend and Sholem Alechem fields of south-central Oklahoma and in the Giddings field of southeast Texas, Chesapeake experimented specifically with accessing underground rock formations that could then be gasified—made into gas—underground. Riding out the natural gas price collapse in the late 1990s, the company expanded into central Louisiana and elected to focus exclusively on natural gas development.

[image: image]

A Chesapeake Energy natural gas well site is seen near Burlington, Pennsylvania, in Bradford County on April 23, 2010. Some geologists believe the Northeast’s reservoirs of natural gas could supply the entire East Coast for 50 years. Rural Pennsylvania has been ground zero of the controversy surrounding the drilling process called hydraulic fracturing or fracking, which uses water brewed with toxic chemicals that some landowners fear will pollute water above and below ground.

(AP Photo/Ralph Wilson)

With this decision, Chesapeake became part of a brave new portion of the energy industry in the late twentieth century. Increasing oil and energy prices after 1970 allowed the industry to consider more costly alternatives. Although this same market shift also allowed new emphasis on developing sources of renewable energy, it also allowed the existing search for fossil fuels to entertain more costly reserves, including deep-ocean drilling and the processing of sand and rock that contained energy potential. Chesapeake committed to horizontal drilling at just the right time.

The boom for Chesapeake Energy began in the first decade of the twenty-first century when natural gas prices rose significantly. Higher energy prices in general made more expensive methods of harvest more practical than they had been in the past. Chesapeake Energy began to focus its work even more specifically on unconventional reservoirs such as carbonates, tight sandstone, and shale. By developing gas in shale formations including the Barnett, Fayetteville, and Marcellus in Texas and elsewhere, the company created a unique niche for itself. Vast geologic areas that had been unreachable or at least unappealing for development now became frontiers for the energy industry.

A turning point for the industry came in 2008 when Chesapeake announced production in the Haynesville Shale in East Texas and northwestern Louisiana. A confluence of technological innovation and market readiness allowed Chesapeake Energy to almost literally discover new geologic formations for the energy industry. In the case of the Haynesville Shale, this layer of rock is projected to become the nation’s largest natural gas producer by 2015.

When forecasters focused the industry on possibilities such as the Marcellus Shale in the Appalachian region, Chesapeake was uniquely positioned to define the next energy movement. The Marcellus Shale is named for a distinctive outcropping near Marcellus, New York, and extends through much of the Appalachian Basin. Stretching primarily across portions of Pennsylvania, New York, Ohio, and West Virginia, it may be one of the largest onshore natural gas fields in North America experts estimate. According to the U.S. Department of Energy, the formation, which ranges from 40 to more than 200 feet thick, has an estimated 141 trillion cubic feet of natural gas reserves.

By 2011, Chesapeake Energy had ridden modifications in the energy market to new heights, including the naming of the Oklahoma City Thunder arena, the home of the NBA team near the company’s headquarters. At the time of this writing, Chesapeake owned more than 200 gas-producing wells in Pennsylvania. In addition, the company had been fined more than $1 million for a variety of infractions. Undoubtedly, Chesapeake had created a new era of hydrocarbon development organized around gas and oil derived from shale.

See also: Crude Oil; Energy Consumption; Exploration; Natural Gas; Offshore Oil; Oil Field; Oil Prices; United States
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China National Offshore Oil Corporation (CNOOC)

Li Weiying

The China National Offshore Oil Corporation (CNOOC) was founded in 1982. It has become China’s largest producer of offshore crude oil and natural gas, and one of the largest independent oil and gas exploration and production companies in the world. The group mainly engages in exploration, development, production, and sales of oil and natural gas. The group’s core operation areas are in Bohai, the Western South China Sea, the Eastern South China Sea, and the East China Sea. It has 44 offshore oil or natural gas fields. Overseas, the group possesses oil and gas resources in Indonesia, Australia, Nigeria, Argentina, the United States, and other countries. CNOOC has a total of 98,750 employees with registered capital of 95 billion yuan RMB (renminbi, Chinese currency) (about US$15.83 billion) and is headquartered in Beijing.

The six main business segments of the group are oil and gas exploration and development, professional technical services, refining sales and fertilizers, natural gas and power generation, financial services, and alternative energy resources. In recent years, through a series of successful measures like reform and reorganization; capital operations; overseas mergers and acquisitions; and upstream, midstream, and downstream integration, CNOOC has achieved leapfrog development and continuously increased its competitiveness. In 2011, it ranked 162nd on the Fortune 500 list and was 34th of the 50 largest oil companies in the world.

Four CNOOC enterprises are listed at home and abroad: CNOOC Limited, China Oilfield Services Limited, Offshore Oil Engineering Limited, and China BlueChemical Limited remain bullish in the capital market. As one of the key state-owned enterprises of the China National Petroleum Corporation (CNPC) and Sinopec, it is under the protection of state policies. As a world-class oil company, it has high brand recognition at home and abroad.

[image: image]

Chairman and Chief Executive Officer of China National Offshore Oil Corporation (CNOOC) Fu Chengyu, left, speaks to reporters during a press conference in Hong Kong on March 29, 2005. State-owned CNOOC Ltd., China’s third-biggest oil producer, launched an $18.5 billion bid for U.S. oil company Unocal Corp., setting up a possible contest with rival bidder Chevron Corp.

(AP Photo/Vincent Yu)

In 2011, CNOOC’s net oil and gas production was 331.8 million barrels of oil equivalent, up by 0.7 percent year on year. Also that year, the company’s average realized oil price was $109.75 per barrel, representing an increase of 40.8 percent year over year, and the average realized gas price was $5.15 per Mcf (1,000 cubic feet), representing a 14.7 percent increase over the previous year.

In 2011, the company’s independent exploration made an aggregate of 13 new discoveries and successfully appraised 18 oil and gas structures offshore China. Overseas, the company also made three new discoveries and two successfully appraised oil and gas structures. In addition, it achieved a reserve replacement ratio of 158 percent. Focusing on breakthroughs in resource replacement, CNOOC has strengthened its regional research activities and breakthroughs in new regions as well as new exploration targets. It has also achieved major progress in the area of the lithological traps in Bohai and of high-temperature and high-pressure natural gas in Yinggehai. Deepwater exploration has also been a component of CNOOC’s efforts.

Off the coast of China, the company had two new projects that successfully commenced production in 2011, and 16 other projects are under construction. These projects, after completion and operation, will further support the sustainable growth of CNOOC’s future offshore oil and gas production. Its operating profits totaled 90.6 billion yuan RMB (US$15.1 billion) in 2011, with annual operating profits increasing by 27.4 percent from 2010 to 2011. Its net profits totaled 70.2 billion yuan RMB (US$11.7 billion) in 2011, with annual net profits increasing by 29 percent from 2010 to 2011. In 2013, CNOOC further expanded abroad when it acquired Canadian company Nixon, the largest overseas acquisition of all Chinese enterprises so far. The company also has experienced strong results with 981 drilling platforms headed for the South China Sea.

As of December 31, 2012, refining and chemical companies made up their deficits and achieved surpluses. From January to December 2012, CNOOC’s profits amounted to 1,222 million yuan RMB (US$203.7 million). Its affiliates engaged in oil and gas development, and utilization realized a total profit of 770 million yuan RMB (US$128.22 billion), overfulfilling the production and operation targets for the whole year. New energy industries also profited for more than 9 million yuan RMB (US$1.5 million).

In 2012, CNOOC continued to seek medium- and large-sized oil and gas fields. In the first 3 quarters, out of the 4 seas, 26 appraisal wells were successful, and 12 discoveries were made. In the Bohai Sea, the Qinhuangdao 29-2 adjustment succeeded, resulting in another large light oil field; in addition, record highs were set in innovative test operation technology, exploratory well weighing, and light oil testing in the Penglai 9-1 oil field. In the South China Sea, the Dongfang 13-2 made a historic breakthrough in the high-temperature and high-pressure natural gas exploration field in Yinggehai, and the exploratory well testing production created a new record. The revenues of CNOOC totaled 240.9 billion yuan RMB (US$40.15 billion) in 2011. Its annual revenues increased 71.1 percent from 2009 to 2010, and 33.8 percent from 2010 to 2011.

Offshore oil and gas exploration and development will be the future direction in which China and even the world’s oil and gas industries will move, a trend that puts CNOOC at an advantage. In the future, the group’s upstream businesses and associated oil and gas storage, transportation, and engineering technological services will have broad prospects.

Since its establishment in 1982, CNOOC has followed the tide of reform and China’s opening-up to the outside world. It has 23 joint ventures with foreign oil and gas companies such as Shell, British Petroleum, Devon in the United States, MEG in Canada, and Repsol in Spain. Through foreign cooperation and domestic reforms, it has changed dramatically and developed into a comprehensive corporation with advanced services; a complete industrial chain; the integration of upstream, midstream, and downstream business; and synchronous development at home and abroad. Based on introducing and absorbing foreign techniques, CNOOC has been equipped with the technical capacity for exploring and developing offshore oil and gas resources within a range of 300 meters and has begun to reach out to explore deepwater. Additionally, it has basically established a complete offshore petroleum industry system and promoted China’s offshore petroleum industry to develop soundly and quickly, while making active contributions to ensure national energy security and boost offshore economic development.

The Report of the Eighteenth Chinese Communist Party (CCP) National Congress has incorporated “building a big maritime power” into the overall framework of the Party as well as the state and lifted that goal to unprecedented strategic heights. This commitment provides a new opportunity for the successful development of the offshore petroleum industry; meanwhile, it presents new tasks and requirements for the offshore petroleum industry to promote the building of a major maritime power in this new historical period. In the meantime, other key state-owned enterprises like CNPC and Sinopec begin to expedite offshore oil and gas development. International businesses and domestic cooperation and development are also at stake because of world political turmoil.

Currently, with increasingly strained onshore oil and gas resources, an aggravating supply and demand contradiction in world energy, and fierce competition between countries around the world in offshore resource development, the international energy situation is undergoing profound changes. The sea is not only rich in resources, it also enjoys an important political, economic, and military position, and thus it becomes a crucial carrier for major coastal countries in the world to enlarge their capacities for economic and social development. Many countries have placed marine issues within the scope of national strategies and formulated ocean development and supporting strategies based on them. China is facing a significant and urgent task of building a great maritime power. As a key state-owned enterprise, CNOOC is subject to a significant influence from state policies as one of the three major state-owned petroleum companies.

Currently, China’s offshore oil and gas resources have not been adequately developed. With the unleashing of the exploration and development potential, the offshore petroleum industry is playing a more predominant role in ensuring national energy security. “To take a second leap forward,” which is the stated development objective of the offshore petroleum industry, is in complete agreement with the goal of building a great maritime power. It will play an important role in safeguarding national maritime rights and interests, enhancing national offshore technology capacities, and protecting the marine environment. In the future, CNOOC will actively involve itself in building a superior maritime power by improving its capacities in offshore resource development; promoting the sustainable, rapid, and healthy development of the marine economy; and turning the offshore petroleum industry into the driving force in achieving status as a maritime power.

See also: Argentina; Australia; British Petroleum (BP); China (The People’s Republic of China, PRC); China National Petroleum Corporation (CNPC); China Petroleum and Chemical Corporation (Sinopec); Indonesia; Liquefied Natural Gas (LNG); Natural Gas; Nigeria; Offshore Oil; Oil Prices; Royal Dutch Shell; United Kingdom; United States
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China National Petroleum Corporation (CNPC)

Li Weiying

Founded on the former Ministry of Petroleum Industry of the People’s Republic of China (PRC) in 1982, the China National Petroleum Corporation (CNPC) is the largest petroleum and petrochemical group in the country incorporated according to the institutional reform of the State Council in 1998. Its business covers petroleum exploration and production, natural gas and pipelines, refining and marketing, oilfield services, engineering construction, petroleum equipment manufacturing and new energy development, capital management, finance and insurance services, new energy development, and overseas oil and gas operations. CNPC works with more than 30 countries including the United States, Russia, United Kingdom, Canada, Colombia, Iran, Iraq, and Saudi Arabia in joint ventures, investment, exploration, technology exchanges, and production of petroleum and natural gas, while it provides engineering, communication, transportation, and construction services to 66 countries in the world. CNPC has 14 oil fields and 23 petroleum refineries and chemical companies in China. It has a total of 1,750,000 employees, and its headquarters is in Beijing.

As a comprehensive energy corporation, CNPC is the country’s largest oil and gas producer, supplier, and distributor, and plays a dominant role in the oil and gas industry in China. It is not only one of the companies with the biggest sales revenues in China, but it is also one of the largest oil companies in the world. In 2012, CNPC ranked sixth on the Fortune 500 list and was fifth of the 50 largest oil companies in the world. Its assets were reported as 3.03 trillion yuan RMB (renminbi, Chinese currency) (about US$505 billion), and its annual sales were reported as 2.38 trillion yuan RMB (US$142 billion) in the same year. CNPC specializes in exploration, development, production, and sales of crude oil and natural gas; the refining of crude oil and oil products, and the production and sales of basic and derivative chemicals, and other chemicals; the sales and trade of refined oil products; the transportation of natural oil, crude oil, and product oil; and sales of natural gas. In 2012, its overseas annual oil production increased to 100 million tons (2 million barrels per day).

PetroChina Company Limited (PetroChina) was established as a joint stock company with limited liabilities by CNPC. The American Depositary Shares (ADS) and H shares of PetroChina were listed on the New York Stock Exchange on April 6, 2000, and the Stock Exchange of Hong Kong Limited on April 7, 2000, respectively. It was listed on the Shanghai Stock Exchange on November 5, 2007. As one of the key state-owned enterprises, CNPC has high brand recognition at home and abroad; profitability and very high antirisk capacity; and protection by state policies.

In 2011, CNPC made many discoveries and breakthroughs in major exploratory areas. Throughout the year, the oil and gas equivalent reserve replacement ratio was 1.03. That same year, CNPC yielded 886.1 million barrels of crude oil, increasing by 3.3 percent from 857.7 million barrels in 2010; 2,396.4 billion cubic feet of marketable natural gas, increasing by 7.9 percent from 2,221.2 billion cubic feet in 2010; and 1,285.6 million barrels of oil and gas equivalent, growing by 4.7 percent compared with 1,228 million barrels in the previous year. The Daqing Oil Field remains the highest production oil field in the country since the early 1960s with an annual crude oil production of 50 million tons (or 1 million barrels per day) from 1976 to 2003, and then 40 million tons per year (or 800,000 barrels per day) thereafter.

In 2012, CNPC highlighted resource strategies in its upstream services, giving full play to its overall advantage, reinforcing oil exploration, stressing natural gas exploration, and vigorously promoting risk exploration. As a result, it achieved a good number of strategically significant discoveries and breakthroughs. The newly increased and proven geological oil reserves exceeded 600 million tons for 6 consecutive years, the proven natural gas geological reserves exceeded 400 billion cubic feet, and the reserves of oil equivalent exceeded 1 billion tons, which shored up the sustainable and stable growth of oil and natural gas production and marked the all-round fulfillment of reserve tasks. In overseas oil and gas exploration, newly increased recoverable reserves exceeded 100 million tons for four years in a row.

In 2011, CNPC processed 984.6 million barrels of crude oil, an increase of 8.9 percent from 903.9 million barrels in 2010. The processing load amounted to 92 percent. Moreover, it produced 87.15 million tons of gasoline, diesel, and kerosene, an increase of 9.7 percent from 79.44 million tons in 2010. Also, Karamay Petrochemical’s continuous reforming unit and Jinzhou Petrochemical’s quality upgrading auxiliary project were put into operation. At present, CNPC has set up seven major refining bases, four major ethylene production bases, and a group of featured refining and petrochemical enterprises.

The year 2012 saw CNPC taking a leap forward in its refining and petrochemical businesses. In 2012, CNPC processed 147 million tons of crude oil, hitting a new record high with a year-on-year increase of 1.7 percent. In October, Daqing Petrochemical’s reconstruction and upgrading of the 1.2 Mt/a ethylene project progressed smoothly, and Fushun Petrochemical’s newly established 800 Kt/a ethylene unit achieved success, marking the overall operation of Fushun Petrochemical’s 10 Mt/a refining and 1 Mt/a ethylene project. Thus far, CNPC has been equipped with eight 10 Mt/a refineries including Dalian Petrochemical, Fushun Petrochemical, Dushanzi Petrochemical, Lanzhou Petrochemical, Dalian West-Pacific Petrochemical, Liaoyang Petrochemical, Jinlin Petrochemical, and Guangxi Petrochemical. Besides, Dushanzi Petrochemical, Daqing Petrochemical, and Fushun Petrochemical have become CNPC’s 1 Mt/a ethylene pioneers. Eleven refining and petrochemical bases have taken shape on CNPC’s refining and petrochemical map. In addition, Hohhot Petrochemical’s 5 Mt/a refinery upgrade projects went into operation the same year. Therefore, CNPC’s refining capacity has reached 169 million tons, and its ethylene throughput has reached 5.11 million tons, up by 38 percent year on year.

Currently, relying on four major oil and gas lanes, CNPC has shaped a comprehensive pattern of large-scaled refining and petrochemical bases. In terms of the northwestern lane, Dushanzi Petrochemical’s 10 Mt/a refining and 1 Mt/a ethylene projects have been completed and specialize in processing Kazakhstan-sourced oil. In the northeast, Liaoyang Petrochemical and Jilin Petrochemical’s refinery reconstruction projects have been completed and engage in Russian-sourced crude oil processing. In the southwest, Guangxi Petrochemical’s 10 Mt/a refinery project is in place, representing a huge breakthrough for southern China. In the sea lane, Dalian Petrochemical’s 20 Mt/a sulfur-containing processing base has gone into operation. The Group’s capacity for processing “two kinds of resources” and coping with “two markets” is being enhanced. In 2012, in the refining and chemicals segment, external resources accounted for 37.6 percent of the total processing volume.

The strategic pattern of CNPC’s refining and chemical businesses has taken shape and will continue to expand. Currently, Guangdong Petrochemical’s refinery project to build up China’s largest disposable designing and processing capacity is well under way. Yunnan Petrochemical has achieved state approval, and Guangxi Petrochemical’s sulfur-containing supporting unit and North China Petrochemical’s 10 Mt/a refinery project are under construction. Bases for producing high value-added products like lube base oil, jet fuel, and asphalt are also being planned.

In 2011, CNPC’s sale of refined products further improved and profitability was enhanced. The Group’s market share in the domestic retail market reached 39.2 percent in 2011, representing an increase of 0.8 percent as compared with the previous year and reflecting a steady increase in the Group’s market share. With continuing emphasis on developing the marketing network, the Group steadily pushed forward on the building of high-performance and strategic markets, including the construction of service stations in urban areas and on expressways. As a result, more than 1,300 new service stations were developed during the year. In 2011, the Group sold 146 million tons of gasoline, kerosene, and diesel, representing an increase of 20.4 percent as compared with the previous year. That same year the volume of the Group’s completed international trading reached 147 million tons. The scale and profitability of the crude oil, natural gas, and refined oil trading businesses achieved substantial growth.

In 2012, the Group’s marketing companies achieved substantial results in reinforcing sales. According to these marketing companies, because of resource oversupply and a grim market situation, the recirculation rate remained at 12.3 percent in the first half of 2012, decreasing by 0.8 percent year on year. Furthermore, the rate of oil product retail of marketing companies in Ningxia, Tibet, Heilongjiang, Hunan, and Gansu exceeded 90 percent.

In 2012, the marketing companies of CNPC placed their retail emphasis on up-selling gasoline, especially high-grade gasoline. From budgeting assessments and salary incentives to labor competitions, they comprehensively encouraged the expansion of the retail volume of gasoline. The management of service stations earnestly studied the up-sales of gasoline, and, by eliminating the oil-filling peak, they effectively boosted the sale of gasoline. Service stations in some cities even optimized their strategies according to gasoline vehicles and began to turn themselves into pure gasoline stations. The number of gasoline stations totaled 19,363 in 2011, an increase of 7.6 percent from 17,996 in the previous year. Its annual sales volume per service station was 11.1 ton per day in 2011, increasing by 0.9 percent from 11 tons in 2010. Its annual sales of gasoline, kerosene, and diesel totaled 145.5 million tons in 2011, increasing by 20.4 percent from 120.8 million tons in 2010. Its sales’ strength includes its nationwide service stations, high market share, rich production, and sales experience. But CNPC is facing intensified industrial competitions by other state-owned enterprises like China Petroleum and Chemical Corporation (Sinopec) as well as private petroleum companies that have begun to capture its market shares.

From 2008 when the fuel card was launched to 2010 when it was popularized, and further to 2011 when the fuel card system was improved, customer service centers were established and the bonus point redemption was initiated, and the business of fuel cards gradually got onto the right track. In 2012, the business focused on both scale and quality development. As of the third quarter of 2012, the ratio of fuel cards to sales volume reached 28.2 percent, growing by 7.4 percent compared with the previous year.

In 2011, the Group accelerated the construction of strategic oil and gas pipelines, domestic trunk pipeline networks, and storage facilities. The trunk line of the Second West-East Gas Pipeline was fully completed and came into operation in June 2011. It has a total length of 4,843 kilometers (km). The pipeline mainly brings in natural gas from Central Asian countries such as Turkmenistan and Kazakhstan. The trunk line of the Second West-East Gas Pipeline has been linked up with various existing pipelines, forming a natural gas pipeline network within China that benefits 15 provinces (including municipalities and autonomous regions) along the line. The pipeline is of critical importance to ensure the supply of energy, the optimization of the energy structure, the promotion of energy conservation and emissions reduction, and the realization of green development. Jiangsu and Dalian LNG began supplying gas to the West-East Gas Pipeline Network and the Northeast Region, which contributed greatly to the adjustment of the regional energy structure and the realization of the diversification of natural gas sources. By the end of 2011, the Group’s pipelines measured a total length of 60,232 km, consisting of 36,116 km of natural gas pipelines, 14,782 km of crude oil pipelines, and 9,334 km of refined product pipelines.

In 2012, CNPC organized the concurrent construction of 24 pipeline projects and realized operations or staged operations for 19 projects. Throughout the year, the length of the pipelines reached 6,637 km, setting a record high. The West to East Gas Transmission Project was started; the Shenzhen-Hong Kong Undersea Pipeline and the Guangzhou-Nanning Trunk of the West to East Gas Transmission Project went into operation; the Hong Kong Special Administrative Region and the whole of Guangxi were able to use natural gas from Central Asia; the domestic section of the China-Burma (Myanmar) Pipeline reached 2,346 km of welding, marking the fastest construction of a single pipeline project in China; the section from Zhongwei to the south of the Zhongwei-Guiyang Natural Gas Pipeline was put into operation; and the goal of supplying gas to the Sichuan and Chongqing regions was attained.

In 2011, driven by rising prices of major products like crude oil, natural gas, as well as increasing sales, the Group achieved a turnover of 2.04 trillion yuan RMB (US$340 billion), representing an increase of 36.84 percent from the preceding year. Net profit was 146 billion yuan RMB (US$24.3 billion), decreasing by 3.1 percent year on year, which was primarily because of macroregulation and control over the prices of domestic refined products and the fact that the import price of natural gas was higher than the selling price, as well as the substantial increase in taxes and levies.

In 2011, the Group’s overseas operations produced notable results and further increased their contribution to the Group. The overseas production of oil and gas equivalent reached 120 million tons, up by 18.2 percent from the preceding year. Turnover of overseas operations amounted to 574.2 billion yuan RMB (US$95.7 billion), or 28.6 percent of the Group’s total turnover. Profit before income tax expense of overseas operations amounted to 34.7 billion yuan RMB (US$5.8 billion) or 18.9 percent of the Group’s profit before income tax expense.

In 2012, CNPC maintained a proactive, healthy, and effective development momentum. Over the first three quarters, its turnover amounted to 1,598.3 billion yuan RMB (US$266.4 billion), representing an increase of 7.8 percent compared with the previous year. Its turnover and other operating revenues totaled 2,003.8 billion yuan RMB (US$334 billion) in 2011, an increase of 36.74 percent from 1,465.41 billion yuan RMB (US$244.2 billion) in 2010. Its operating expenses totaled 1,831.96 yuan RMB (US$305.3 billion) in 2011, an increase of 43.19 percent from 1,279.37 billion yuan RMB (US$213.2 billion) in 2010.

Confronted with a slowing world economic recovery, a weakening demand in the petroleum and petrochemical markets, and increasing natural disasters, the Group intensified strategic planning and concentrated its efforts on primarily the oil and gas businesses and struck a balance between production, transportation, storage, and trade. CNPC is primarily responsible for ensuring national energy demand and subject to great influence by the central government.

CNPC is the largest oil and gas producer and retailer in China, and therefore plays a dominant role in the country’s oil and gas industry. Its share of crude oil production has exceeded 50 percent and the share of natural gas production has exceeded 70 percent. China’s oil and gas resources are in short supply, requiring substantial imports; China’s natural gas consumption is growing rapidly; the world energy supply is increasingly tight; and energy prices are rising. All these factors provide many development opportunities and broad profit spaces for CNPC’s domestic and international upstream businesses, including associated industries such as pipelines, storage, transportation facilities, engineering, and technical services.

Currently, CNPC is accelerating the development of its chemical industry. In recent years, China’s petrochemical industry has been quickly developing, but it is still inadequate to meet market needs. At present, China’s self-supporting consumption of ethylene equivalent amounts to only 50 percent of its needs. The Group’s strengths in brand, technology, resources, and integration will help expand its business and increase its market share. Meanwhile, the Group is reaching out into the fields of new energy, renewable energy, nonconventional energy, energy conservation, and emissions reduction.

See also: Canada; China (The People’s Republic of China, PRC); China National Offshore Oil Corporation (CNOOC); China Petroleum and Chemical Corporation (Sinopec); Colombia; Crude Oil; Gasoline; Iran; Iraq; Kazakhstan; Kerosene; Natural Gas; Oil Barrel; Oil Field; Oil Prices; Petrochemicals; Petroleum Products; Pipeline; Refining; Reserves; Russia; Saudi Arabia; Turkmenistan; United Kingdom; United States
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China Petroleum and Chemical Corporation (Sinopec)

Zhang Xiaoyi

Founded on the former China’s Ministry of Chemical Industry in 1983, China Petroleum and Chemical Corporation, also known as Sinopec, is the largest integrated energy and chemical company in China. Sinopec has registered assets of 17.5 trillion yuan RMB (renminbi, Chinese currency) (about US$2.92 trillion) and capital of 182 billion yuan RMB (US$30.3 billion). It has 1,194,000 employees working in 7 oil fields and 16 companies, and its headquarters is in Beijing.

The scope of its business mainly covers oil and gas exploration and production; extraction, pipeline transmission, and marketing; oil refining; production, marketing, storage and transportation of petrochemicals, chemical fibers, chemical fertilizers, and other chemical products; the importing, exporting, and conducting import/export agency business for crude oil, natural gas, refined oil products, petrochemicals, chemicals, and other commodities and technologies; and the research, development, and application of technology and information. It is China’s largest producer and supplier of refined oil products (including gasoline, diesel, and jet fuel) and major petrochemical products (including synthetic resin, synthetic fiber monomers and polymers, synthetic fiber, synthetic rubber, chemical fertilizer, and petrochemical intermediates). It is China’s second-largest crude oil producer, largest oil refiner, and largest oil producer, as well as the third-largest refiner in the world.

The dominant shareholder within Sinopec is the China Petrochemical Corporation (Sinopec Group). It is a superlarge petroleum and petrochemical group, which was incorporated by the state in 1998 and based on the former China Petrochemical Corporation. Funded by the government, it is a state-authorized investment arm and a state-owned controlling company. In 2012, it ranked fifth on the Fortune 500 list. Incorporated in 2000, the Sinopec Group has transferred major petrochemical businesses to Sinopec, yet retains and keeps operating some petrochemical facilities and small-sized refineries, and provides drilling, logging services, borehole operations, production equipment manufacturing and maintenance, and engineering construction, as well as public utilities and social services. Its refining and production technologies are among the most advanced in China.

In 2011, the company focused on exploration breakthroughs in key regions and mature fields, and it has made significant breakthroughs in regions such as the northern rim of Jungar, the Western Sichuan Depression, the Northern Slope of Tazhong, new areas in Songnan, and in the southeastern areas of offshore Hainan Island. The company has also identified regions in which to build production capacity for coalbed methane. Sinopec Corporation has completed 2-D seismic measurements of 18,583 kilometers (km) and 3-D seismic measurements of 11,361 square km, and drilled exploration wells with a total footage of 2,174.1 m in 2011. Proven reserves of oil and gas increased by the equivalent of 411 million barrels of oil for the year. When it comes to the development of crude oil, the company focused on steady production in eastern China and the growth of production in western China, and it actively promoted technological breakthroughs and tests on horizontal drilling and staged fracturing. As a result, domestic crude oil production continued to grow with stable major development indexes. As for the development of natural gas, the company focused on projects in the Sichuan Basin and the Ordos Basin as well as on capacity buildup. As a result, the company’s natural gas business continued to grow rapidly.

In 2012, Sinopec accelerated its pace of exploration as well as exploitation and hit fresh record highs in proven oil and gas reserves. Places like Dawan, Yuanba, Western Sichuan, and Daniudi all built up their capacity, the gas transmission project from Sichuan to the east and the Yulin-Jinan Pipeline ran steadily, and the sale of natural gas showed a steep increase. Proven oil and gas reserves reached 800 million tons of oil equivalent for the first time, the production of crude oil rose by 0.445 million tons, and that of natural gas by 2.3 billion cubic meters. In 2009, Sinopec’s domestic crude oil production totaled 301.15 million barrels, increasing to 302.18 million barrels in 2010 and to 303.37 million barrels in 2011, an annual increase of about 0.4 percent. Its natural gas annual production totaled 299 billion cubic feet in 2009, increasing to 441.39 billion cubic feet in 2010 and to 517.07 billion cubic feet in 2012, an annual increase of around 17.1 percent.

The company also seized mergers and acquisition opportunities, thereby actively participating in the competition of the global resource market. Oil and gas reserves and production both set record highs abroad. In 2009, its overseas crude oil production totaled 26.47 million barrels, decreasing to 25.67 million barrels in 2010, and to 18.36 million barrels in 2011. Sinopec established joint ventures with some of the key oil companies around the world such as ExxonMobil in the United States, British Petroleum (BP), BASF in Germany, DuPont Company in France, and SABIC in Saudi Arabia. In 2011, facing a grim situation of tight controls over oil prices, the company continued to reinforce crude oil procurement and management Throughout 2011, 217 million tons of crude oil were processed, up by 3 percent from the previous year, and 128 million tons of product oil were produced, up by 2.9 percent.

In 2012, in the face of huge pressure from policy-related losses, Sinopec took action in the refining sector by strengthening resources, operation and management optimization, detailing and implementing measures of potential tapping in the whole process, and striving to reduce losses and increase profits. Its technical-economic indicators reached world-class levels. Throughout 2012, Sinopec processed 1.9 percent more crude oil than the previous year and produced 133.91 million tons of oil. The crude oil processing volume in a single month broke 20 million tons for the first time. The operation rate of refining units was 91.3 percent and the load factor was 98.4 percent. Its crude oil throughput totaled 217.37 million tons in 2011, averaging 3 percent year-on-year growth from 2009. Sinopec’s total production of gasoline, diesel, and kerosene was 217.37 million tons in 2011, an annual increase of 2.9 percent from 2010 to 2011. Its kerosene production totaled 13.73 million tons in 2011, an increase of 10.5 percent from the previous year. The light chemical feedstock of Sinopec totaled 37.38 million tons in 2011, increasing 6.8 percent from 2010. Throughout 2011, the company sold 151 million tons of oil products, an increase of 7.6 percent year on year.

In 2012, Sinopec enlarged the retail scale and accelerated the development of nonpetroleum and gas businesses, thus consolidating and expanding its dominant position in the market. In terms of oil product sales, 2012 witnessed many breakthroughs. The total sales volume exceeded 200 million tons, the nonpetroleum turnover exceeded 11 billion yuan RMB (US$1.83 billion), the sales of gas-filling cards exceeded 83 million, and the total number of convenience stores exceeded 20,000. Its total sales volume of oil products reached 162.32 million tons in 2011, an increase of 8.8 percent annually from 2009. Its total domestic sales volume of oil products reached 151.16 million tons in 2011, an increase of 7.6 percent annually from 2009. Annual average throughput per service station was 3,330 in 2011. That same year the company saw total sales volumes and profits hit all-time highs. The output of ethylene amounted to 9.894 million tons in 2011, up by 9.2 percent from the previous year, and the total sales volume of chemical products reached 50.80 million tons.

With the stable growth of China’s economy, the growing demand for oil and gas, and its growing dependence on foreign trade, Sinopec is developing its services and assets at a quickened pace. In 2011, the company’s turnover and other operating revenues were 2,505.68 billion yuan RMB (US$417.61 billion), an increase of 30.97 percent compared with that of 2010. Net profits were 76.864 billion yuan RMB (US$12.81 billion). In the first three quarters of 2012, the company’s turnover and other operating revenues reached 2,024.77 billion yuan RMB (US$337.46 billion), up by 8 percent from the previous year. As the major force of development for Sinopec, the sectors of petroleum engineering and refining chemical engineering were restructured. Besides, the company expedited the expansion of the external market and fulfilled various operational indicators in an all-round way. In addition, Sinopec also devoted great efforts to developing its financial services, actively widening its financing channels, enhancing its financing capacities, lowering financing costs, conducting capital operations, and improving the value of the company. In May 2012, the Sinopec Group successfully issued international bonds of $3.5 billion for the first time. In 2012, Sinopec’s stocks outperformed their counterparts and the company’s market value increased substantially.

For a long time, Sinopec has had insufficient upstream resources, something unfavorable to its development. In 1998, Sinopec secured the right to upstream management and developed suitable human resources and foundations. In recent years, it has developed its upstream services quickly and made great progress in exploration and development at home and abroad. The grave situation of energy supply in the world, the huge domestic demand, and rising energy prices among other factors have created a broad space for the development of its upstream services. With China National Petroleum Corporation (CNPC) and China National Offshore Oil Corporation (CNOOC), Sinopec is one of the three largest state-run energy companies. It is subject to greater state policy influence. It may be vulnerable to the influence of the market and other factors, with poor resources of its own and fast-growing costs.

Sinopec is the largest producer and distributor of petrochemical products in China. Its products cover the entire petrochemical industry. Its refining business and oil products sales account for about 50 percent of the nation’s total, and its petrochemical business makes up over 60 percent of the total. The company boasts advanced technologies in producing petrochemical products, sound distribution facilities, suitable distribution modes, strong market development capacity, far-reaching brand influence, and strong competitiveness. Its business will be further enhanced with the expansion of the Chinese and international markets.

Sinopec is also moving into the fields of new energy, renewable energy, nonconventional energy, energy conservation, and emissions reduction. These fields are highly promising, and the company’s brand; advanced technology; large-scale, well-equipped facilities; and reasonable distribution channels continue to constitute its competitive edge.

See also: British Petroleum (BP); China (The People’s Republic of China, PRC); China National Offshore Oil Corporation (CNOOC); China National Petroleum Corporation (CNPC); Crude Oil; ExxonMobil; Gasoline; Germany; Natural Gas; Oil Field; Petrochemicals; Petroleum Products; Refining; Saudi Arabia; United States
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ConocoPhillips

Matthew Jon Leeper, Jr.

ConocoPhillips, whose corporate offices are based in Houston, Texas, became an international industry leader overnight following the 2002 merger of the two companies, Conoco and Phillips Petroleum. Conoco, founded in 1875 by Isaac Elder Blake, started as an oil company under the name of Continental Oil and Transportation Company. The other company, Phillips Petroleum, which was founded by two brothers, Frank Phillips and Lee Phillips, began its operations in Bartlesville, Oklahoma in 1917. The merger immediately saved the companies over $1 billion in costs of production for their products as well as bringing in a profit of $5 billion on $105 billion in revenue in just the first year. In 2004, the company had an early disaster known as the oil spill of Polar, Texas. The spill happened on October 13 near the Dalco Passage located in Washington. The clean-up of the offshore oil spill involved removing 59 tons of oily debris from the shoreline and recovering 6,842 gallons of oily water. The cleanup effort cost ConocoPhillips $480,000 and the company was fined another $540,000, which it paid in full. By 2006, the company was reporting record profits and was considered the fourth-largest corporate or privately owned petroleum company in the world following Royal Dutch Shell, ExxonMobil, and British Petroleum (BP). At this time, ConocoPhillips also boasted the title of the third-largest energy producer in the United States. In 2009, the company had grown to have 11,800 service stations under its brand.
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An overview of the ConocoPhillips oil refinery is seen in Rodeo, California. Oil prices headed higher toward $82 a barrel on March 8, 2008, extending earlier gains amid signs the global economy might be improving.

(AP Photo/Ben Margot)

In the past few years, ConocoPhillips has made great strides in utilizing renewable resources and creating more efficient processes. In 2006, the company began creating renewable diesel utilizing soybeans and other vegetable oils at a refinery in Ireland. In the following year, ConocoPhillips and Tyson Foods announced their partnership to create the next biodiesel from chicken, beef, and pork fat by-products. In 2010, ConocoPhillips partnered with General Electric to open a Global Water Sustainability Center in Qatar, which focuses on the treatment and recycling of water used in the production of oil and gas products as well as the water used within the refineries. In May 2012, the company made another large change by splitting the company into two separates entities and began trading under different symbols on the stock market. In 2011, Ryan Lance was named chairman and CEO of ConocoPhillips, which now holds the title of being the world’s largest independent exploration and production oil company based on the numbers of their reserves and production.

See also: British Petroleum (BP); ExxonMobil; Gasoline; Ireland; Offshore Oil; Oil Transportation; Petroleum Products; Pollutants of the Petroleum Industry; Qatar; Refining; Royal Dutch Shell; United States
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Crude Oil

Christopher Cumo

Known as petroleum or simply oil, crude oil is a liquid extracted from the earth. Crude oil is valuable because it contains different carbon molecules, known as hydrocarbons. Carbon forms four bonds. The terminal carbon atoms in a chain of hydrocarbon bond to one carbon and three hydrogens. Interior carbon atoms bond to two carbons, the one immediately before and after it in the sequence, and then to two hydrogens. Crude oil is not a homogenous liquid but heterogeneity of molecules of different lengths.

A refinery separates these molecules by boiling them and then allowing them to cool and reliquefy. This is the process of distillation. The longer the molecule of carbon atoms the higher is its boiling point. The shortest and lightest chains of carbon in crude oil contain five to seven carbon atoms in a sequence. These molecules are known as naphtha, a type of solvent often added to paint. A sequence of 7 to 11 carbon atoms is known as gasoline and may be the most valuable component of crude oil because gasoline powers the automobile. Heavier still is a sequence of 12 to 15 carbon atoms, known as kerosene. Kerosene was the chief distillate of crude oil in the nineteenth century, when it was used for illumination. It has since ceded ground to the electric light. A sequence of 16 to 19 carbon atoms is diesel and the lubricating oils. Diesel, like gasoline, is a fuel. Above 20 carbon atoms, the sequence is a solid. Molecules of this weight are used to make asphalt. The worst crude oil is only half hydrocarbons whereas the best is 97 percent hydrocarbons. Typically, compounds of nitrogen, oxygen, and sulfur form 6 to 10 percent of crude oil and are not valuable. Crude oil may also contain less than 1 percent of the metals copper, iron, nickel, and vanadium.
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The 800-foot tanker Westchester sits anchored in the Mississippi River approximately 60 miles south of New Orleans on November 29, 2000. The tanker lost power the previous evening and ran aground, spilling 554,400 gallons of crude oil. The spill closed a 29-mile stretch of the Mississippi River, backing up traffic on the waterway and endangering wildlife along its southeastern course.

(AP Photo)

Crude oil was formed from the decay of plankton and other marine organisms over millions of years. Because it took so long to form, crude oil is not a renewable source of energy. When it is gone, humans will have had to transition to alternative forms of energy, of which renewables seem the most promising. In a world dependent on crude oil, the task of finding more of it is vital. Geologists specialize in the discovery of new reserves of crude oil. Using sophisticated tools including satellite imaging, geologists identify rock formations below which lie crude oil. Once geologists have discovered crude oil, workers drill for it. Drilling for oil may entail probing the earth at great depths. Oil may also be extracted from oil sands, known as tar sands. Oil sands are sand combined with a thick crude oil known as bitumen. Canada and Venezuela are rich sources of bitumen. Because its extraction from sand is expensive, oilmen prefer to drill for crude oil. As dependent as the United States is on foreign oil, it is surprising that the country is the third-leading producer of crude oil, trailing only Saudi Arabia and Russia. The United States consumes the most crude oil of any nation.

See also: Canada; Drillship; Gasoline; Kerosene; Oil Sands; Petrochemicals; Petroleum Products; Pollutants of the Petroleum Industry; Refining; Russia; Saudi Arabia; United States; Venezuela
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Cushing, Oklahoma

Douglas Hurt

Located 70 miles northeast of Oklahoma City in Payne County, the small town of Cushing, Oklahoma, is surrounded by an extensive network of crude oil storage tanks. Founded during an 1891 land run, Cushing experienced an oil boom beginning in 1912 because of a successful well drilled by wildcatter Thomas Slick. An influx of entrepreneurs, job seekers, and speculators transformed the town, and Cushing became a center of Oklahoma oil production as 3,600 wells were drilled in the surrounding region. Soon after, oil produced in Cushing made a large contribution to the Allied effort during World War I. By 1919, the Cushing-Drumright Field produced 300,000 barrels a day, nearly 20 percent of the oil marketed in Oklahoma and about 3 percent of the global production at the time.

A legacy of the 1912 boom was the expansion of oil storage capacity and refining operations in Cushing. More than 20 oil companies and at least 7 refineries located to the town because of abundant high-quality crude, a mid-continent location, and accessible rail connections. Although oil production declined in the 1940s and the last refinery closed in the early 1980s, an extensive pipeline network and 39 large storage tanks remained. Town leaders branded the Cushing terminal the “Pipeline Crossroads of the World” and worked to increase the number of tank farms in Cushing. Today, 1.5 million barrels of oil a day can move to Cushing via two-dozen pipelines and approximately 65 million barrels may be stored in hundreds of the ubiquitous white, circular storage tanks that dot the landscape around the town. Not surprisingly, the Cushing terminal is currently the largest crude oil storage facility in the world.

Unfortunately, the existing U.S. pipeline network mainly connects Cushing’s oil storage capacity to refineries in the northern United States. Increased oil production in Canada and the northern U.S. Great Plains has overwhelmed northern refineries. Coupled with a lack of pipelines south of the Cushing terminal, millions of barrels of oil flow to Cushing and are stored for long periods of time while waiting for transportation to other refineries. Eleven companies now offer oil storage services in Cushing. They are building dozens of additional storage tanks that hold up to 600,000 barrels of oil each because of the current oil bottleneck. Storage capacity should reach 80 million barrels in 2013. Although several companies plan to construct additional pipelines running from Cushing southward to the U.S. Gulf Coast, the town will remain a significant location for the movement and storage of billions of dollars of crude oil. Finally, Cushing is the price settlement point for West Texas Intermediate crude on the New York Mercantile Exchange as well as a blending station where crude oil is mixed to various grades of sulfur content required by different refineries.

See also: Canada; Offshore Oil; Oil Barrel; Pipeline; Refining; United States
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Deepwater Horizon Oil Spill (Gulf of Mexico, 2010)

Katrina Lacher

The Deepwater Horizon was an oil drilling rig in the Gulf of Mexico that exploded on April 20, 2010. The blast and subsequent fire killed 11 workers and injured 17 others. The failure of the 33,000-ton rig triggered the largest offshore oil spill in U.S. history to date. Before engineers capped the well on July 15, 2010, an estimated 4.9 million barrels of oil spewed into the gulf, threatening the economy and ecology of the region.

Though oil extraction companies had experimented with deepwater reserves since the 1970s, it was not until the 1990s that offshore drilling beyond the continental shelf became feasible. The Outer Continental Shelf Deep Water Royalty Act of 1995, signed by U.S. President Bill Clinton, promoted increased exploration and production of natural gas and crude oil in deep water. By the beginning of the twenty-first century, British Petroleum (BP) was developing multiple deepwater fields in the Gulf of Mexico and was soon producing 25 percent of all Gulf oil. A high-risk, high-reward venture, deepwater wells required significant investment in technology and engineering resources, but promised unprecedented barrels-per-day production levels. Though Hurricane Dennis unmoored and nearly sank their $5 billion Thunder Horse platform in 2005, BP continued to invest in and explore deepwater petroleum reserves.

In March 2008, the company paid approximately $34 million for mineral rights to drill an exploratory well 48 miles off the Louisiana coast. The Minerals Management Service (MMS), the federal agency responsible for regulating offshore mineral resources and collecting revenues from leases and royalties, approved BP’s plan for drilling two wells. Naming the first prospect Macondo, BP commissioned Transocean’s Marianas rig to begin drilling. The Marianas “spudded” (started drilling) the well on October 6, 2009. After making about 9,000 feet of progress on the projected 18,000-foot well, the crew halted their drilling as Hurricane Ida damaged the rig in November. Work resumed in February 2010, when the semisubmersible mobile offshore drilling unit, Deepwater Horizon, replaced the damaged Marianas.

Though many in the industry deemed the $560 million Transocean rig a state-of-the-art drilling platform, the Deepwater Horizon faced many challenges in excavating the Macondo well. On at least two occasions, the well experienced kicks, or unwanted influxes into the wellbore. In March 2010, a “ballooning” event in which the rig lost fluids into the formation slowed drilling. In addition, the crews recorded “lost circulation” as fluids flowed into rock rather than returning to the rig. Such incidents disrupted the timeline and budgetary goals of the Macondo project. As they were leasing the Deepwater Horizon from Transocean at a cost of approximately $1 million per day, BP was eager to finish drilling the well and start extracting petroleum.
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Fire boat response crews battle the blazing remnants of the offshore oil rig Deepwater Horizon on April 21, 2010. A Coast Guard MH-65C dolphin rescue helicopter and crew document the fire aboard Deepwater Horizon while searching for survivors.

(U.S. Coast Guard)

On April 20, 2010, about five weeks behind schedule and $20 million over budget, on-rig managers from Halliburton, the company contracted for cementing the well and servicing the rig, reported to BP headquarters that the final cement seal on the Macondo well was completed. During the day, supervisors and drill team members conducted pressure tests. Several negative-pressure tests indicated elevated pressure in the drill pipe; however, by that evening, workers retested and bled the lines and were satisfied with the readings. Misreading the results, engineers did not realize that the cement failed and hydrocarbons were escaping into the well. Around 9:40 p.m., mud overflowed onto the rig floor and crew members activated the blowout preventer. By this point, hydrocarbons were already in the riser and collecting around the rig. Gas that had been leaking out of the well found an ignition source and caused an explosion. Fueled by a continuous supply of gas and oil, fire engulfed the rig, consuming the engine control room and the pump room. Without engines or thrusters, the floating vessel had no power. A nearby 31-foot fishing boat, Ramblin’ Wreck, received a Mayday call from the Deepwater Horizon at 9:45 p.m.

Two days later, as the Coast Guard and other recovery workers attempted to extinguish the flames, the rig sank and the riser pipe that connected the rig to the well fell to the sea floor. Attention now turned to containing and stopping the leaking oil. Between 40,000 and 60,000 barrels of oil flowed into Gulf waters every day that the Macondo well remained uncapped. Initially, engineers employed several concurrent methods to try to control the gushing petroleum. Emergency response workers set up containment booms to concentrate the oil in smaller areas. In addition, fire retardant booms were also used to contain an in-situ burn of the oil. Chemical dispersants were sprayed to break down the petroleum into micelles that would then be diluted in the water. Workers also skimmed the surface of the water and pumped the oil to a collection sump.

In May, BP engineers started drilling relief wells that aimed to intercept the original well and then force in heavy fluids to stop the flow of oil. As work continued on the relief wells, which were estimated to take between two to three months, the disaster response team also tried a “top kill” procedure, which tried to plug the well by pumping mud from a vessel on the surface into the well. Three days after commencing the operation, the top kill failed. Engineers next tried to place a cap over the well. A loose fit, the cap still allowed oil to escape; however, a pipe connected to the cap collected about 15,000 barrels a day. On July 10, 2010, operators removed the cap and replaced it with a tighter-fitting capping stack. Five days later, the flow of oil stopped for the first time since April. Engineers conducted a series of pressure tests before starting a static kill that forced mud and cement through the blowout preventer to block the well. After 87 days, the Macondo well was capped.

The 2010 oil spill had a significant and lasting impact on the economy and ecology of the region. Coastal fishermen and affiliated industries from Louisiana to Florida suffered millions of dollars in lost revenue. In addition, tourism in the region struggled in the summer of 2010 and into the next few years. The complete ecological impact is as yet unknown. Following the Exxon Valdez spill off the coast of Alaska in 1989, it took nearly 15 years to accurately measure the extent of environmental damage. Ubiquitous photographs of oil-drenched fish and water fowl hinted at the impact on various species and populations; however, it will take marine biologists, ecologists, and other specialists several years to analyze the effect of the oil on ecosystems and subsequent generations of animal species. For example, though the use of unprecedented amounts of dispersants protected some species from immediate exposure to oil, the chemical’s long-term effect on plant and animal species is unknown.

In the aftermath of the Deepwater Horizon explosion, environmental activists, citizens’ groups, elected officials, and industry watchdogs called for investigation of the companies and government agencies involved with deepwater petroleum production. Demanding a reevaluation of offshore drilling, critics questioned decades of deregulation. Though Barack Obama endorsed increased Gulf petroleum production in March, on May 20, 2010, in the midst of the Deepwater disaster, the president issued Executive Order 13543, which established a national commission to investigate the BP spill as well as the history and future of offshore drilling. In addition, U.S. Secretary of the Interior Ken Salazar issued a six-month moratorium on deepwater offshore drilling.

By the one-year anniversary of the Deepwater explosion, the presidential commission, as well as numerous independent investigators, reporters, and analysts concluded that the disaster was preventable. Citing BP, Transocean, and Halliburton with failing to adequately train and supervise their employees, the commission and other critics charged executives and managers with sacrificing safety and best practices to save time and associated costs. In an attempt to address the regulatory gaps, Secretary Salazar implemented a reorganization of the federal agencies charged with overseeing offshore resource extraction. The MMS was dissolved and two separate, but coordinated offices were formed. The Bureau of Ocean Energy Management evaluates resources, manages leases, and reviews development plans. The second arm of the agency, the Bureau of Safety and Environmental Enforcement, is charged with issuing permits, conducting inspections, and enforcing safety and environmental regulations.

The explosion on the Deepwater Horizon and the resulting 200 million gallons of oil that spewed into the Gulf of Mexico had an unprecedented effect on the economy and ecology of the region. Though the long-term financial and environmental effects are still not yet fully known, the massive spill encouraged a reassessment of managerial practices and regulatory oversight.

See also: British Petroleum (BP); Drillship; Exxon Valdez (Alaska, 1989); Offshore Oil; Pollutants of the Petroleum Industry; United Kingdom; United States
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Devon Energy Corporation

Christopher Cumo

Devon Energy Corporation was founded in 1971 by John W. Nichols, a veteran of Libya’s oil industry who returned to the United States that year. The company’s start was not auspicious. On its formation, Devon Energy had no oil or natural gas holdings. It had only 4.5 employees, the fifth person a part-time secretary, and a debt of several million dollars. When he worked in Libya, Nichols had forged connections with German steelmakers, Swiss banks, and English banks and now turned to them in hopes of forming partnerships and gaining investors. Investment would allow Devon Energy Corporation to enlarge its operations and shed some of its debt. Investment from Europe allowed Devon Energy to buy five natural gas wells for $2.1 million in September 1971. Oil was then $3 per barrel and natural gas was 16 cents per million cubic feet. These low figures meant that Devon Energy’s initial revenues were modest. But revenues were sufficient to allow Devon Energy to buy Southwest Gas for $26 million in 1972 and, later in the decade, to acquire Kirby Exploration for $55 million and Hondo Oil and Gas Company for $126 million. The purchase of Hondo Oil and Gas doubled the size of Devon Energy Corporation. The deal was a risk because natural gas prices were so low that Devon Energy feared that these new subsidiaries would not produce sufficient revenues. The deal cemented Devon’s stock at $10 per share and it has since risen higher.

In the 1980s, Nichols created a subsidiary drilling company that attracted investment from the United States and Europe of more than $1.4 million. The drilling company has returned to investors their initial investment many times over. In the 1980s, John Nichols and his son, J. Larry Nichols, who had joined the corporation at an early date, spent much of their time raising money for exploration and drilling. In 1988, the drilling company, having evolved in size and scope, offered stock on the New York Stock Exchange. Nonetheless, the 1980s were a time of change and instability for the oil and natural gas industry. The low price of oil in the mid-1980s bankrupted companies and forced others to merge. Devon Energy, however, emerged unscathed. The newest technology, moreover, was expensive. One computer to process data cost Devon Energy more than $5 million. Devon Energy Corporation sought to grow larger to pursue economies of scale. The corporation stayed lean, refusing to purchase jets, yachts, condominiums, or corporate cars. Everyone at Devon Energy, regardless of salary or rank, flies coach. As difficult as the 1980s were for many oil companies, Devon prospered as its field in Oklahoma yielded a large quantity of oil. Once its productivity was known, Devon Energy decided to sell it. Having paid less than $200 per acre in 1971, Devon Energy sold the field for more than $5,200 per acre plus half the profits from each well.

With oil prices low in 1993 and 1994, the oil industry was frantic to diversify into natural gas. Devon Energy, with holdings in natural gas, decided to buy oil companies because their value had declined with the decrease in oil prices. Whereas in the 1980s Devon Energy Corporation had properties in 18 states, during the 1990s it concentrated much of its holdings in Texas and New Mexico. Presently, Devon Energy is one of the largest oil and natural gas firms in the United States. As a natural gas producer Devon Energy ranks third in New Mexico. Yet for all its success Devon Energy produces only 0.5 percent of U.S. natural gas. To yield more natural gas, Devon Energy is experimenting with the conversion of coal to natural gas. Devon Energy’s coalfields have water, whose extraction is costly and necessary before the corporation can access the coal. By applying great pressure to a field, Devon Energy ejects natural gas, coal, and water. Since 1988, Devon Energy’s oil and natural gas revenues have increased thirteenfold.

The leadership of Devon Energy Corporation, beginning with John Nichols, has changed hands only once since its inception. Having founded the company, John Nichols recommended that his son, Larry Nichols, succeed him as president and chief executive officer. Larry Nichols brought impressive credentials to Devon Energy. As early as age 9, Larry took an interest in the workings of oil wells. Graduating from a private school, Larry received a BS in geology from Princeton University and a law degree (JD) from the University of Michigan. At the latter, he was named to the Order of the Coif and edited the university’s Law Review. For a time, he pursued a career as an attorney. In the 1960s, he clerked for U.S. Supreme Court Chief Justice Earl Warren and was later a special assistant to Assistant Attorney General William Rehnquist, who later became chief justice of the U.S. Supreme Court in his own right. Larry joked that he convinced his father that he was pursuing a promising career as an attorney so that John Nichols would feel obliged to reward his son with a large salary to entice him to join Devon Energy. In addition to his duties at Devon Energy, Larry Nichols is president of the Independent Petroleum Association of America, director of the Oklahoma and New Mexico Independent Petroleum Associations, and director of the National Association of Manufacturers. In 1995, he wrote a brief history of Devon Energy on the occasion of receiving an award from the Newcomen Society of the United States.

See also: Drillship; Libya; Natural Gas; Oil and Gas Pipeline; Oil Barrel; Oil Prices; Oil Well; United States
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Drake Well (Pennsylvania)

Brian C. Black

Crude oil was found and used in some fashion in various locales throughout the world. However, the area that is credited with first noticing petroleum is a mountainous area in western Pennsylvania, nearly 100 miles north of Pittsburgh. Edwin L. Drake constructed the first oil well here in 1859. The oil occurring along Oil Creek was named initially for the Seneca people, who were the native inhabitants of this portion of North America at the time of European settlement. However, there were earlier users of this same supply.
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Oil wells from 1859 and 1891 in Pennsylvania, with a side portrait of Edwin L. Drake.

(Library of Congress)

Northwestern Pennsylvania had served as a temporary home to the mound-builder society that lived centuries prior to the Seneca. Paleo-Indian of the Woodland period, before 1400, ventured from their original homelands in the Ohio Valley and along the Great Lakes on frequent journeys to Oil Creek, where they collected oil on a fairly large scale for use in their religious rituals. Although no written accounts remain, it was well known that initial European explorers in the area found long, narrow troughs that had been dug along Oil Creek. Early use of the crude oil reveals interesting contrasts between Native and European cultures. The Seneca skimmed the oil from the water’s surface, using a blanket as a sponge or dipping a container into the water and then used the collected crude as ointment or skin coloring. European explorers designated this Pennsylvania stream as Oil Creek beginning in 1755. Tourists and soldiers passing through the area were known to soak aching joints in the surrounding oil springs, and even to imbibe the crude as a castor oil variation.

Commercial development of crude in this place next included Dr. Francis Brewer, a resident of New Hampshire, who traveled to Titusville in 1851 to work with a lumbering firm of which he was part owner. During the visit, Brewer entered into the first oil lease ever signed with a local resident. Instead of drilling, however, the lessee merely dug trenches to convey oil and water to a central basin. On his return to New England, Brewer left a small bottle of crude with Dixi Crosby, a chemist at Dartmouth College, who then showed it to a young businessman, George Bissell.

Petroleum’s similarity to coal oil immediately struck Bissell. He signed a lease with Brewer to develop the petroleum on the lumber company’s land, but first Bissell needed to attract financial backing of $250,000. This would not be easy because neither he nor anyone else knew of any utility of petroleum. Some of the risk could be assuaged by scientific explanation of the odd curiosity, petroleum. Benjamin Silliman, Jr., of Yale University provided such backing in his report released in April 1855. Silliman estimated that at least 50 percent of the crude could be distilled into a satisfactory illuminant for use in camphene lamps and 90 percent in the form of distilled products holding commercial promise. On September 18, 1855, Bissell incorporated the Pennsylvania Rock Oil Company of Connecticut, the first organization founded solely to speculate with the potential value of the oil occurring naturally beneath and around the Oil Creek valley.

From this point forward, petroleum’s emergence became the product of entrepreneurs—except for one important character: Edwin L. Drake of the New Haven Railroad. In 1857, the company sent Drake to Pennsylvania to attempt to drill the first well intended for oil. The novelty of the project soon had worn off for Drake and his assistant Billy Smith. The townspeople irreverently heckled the drilling effort as the endeavor of a “lunatic.” During the late summer of 1859, Drake ran out of funds and wired to New Haven, Connecticut, for more money. He was told that he would be given money only for a trip home—that the Seneca Oil Company, as the group was now called, was done supporting him in this folly. Drake took out a personal line of credit to continue, and a few days later, on August 29, 1859, Drake and his assistant discovered oozing oil.

The technological scope began to shift within two years of Drake’s discovery. Portable steam engines became the norm for drilling in the Oil Creek valley and allowed wells to reach new depths. Natural gas within these deeper wells created the first “flowing” wells, sending a rush of oil upward in a gush of escaping natural gas. Gushers vastly increased the amount of crude on the market. The Venango Speculator discussed the effects of the massive increase in the oil supply from 1,200 barrels a day in 1860, to over 5,000 in 1861. The rush was clearly on to make oil one of the most important commodities of the modern era.

See also: Crude Oil; Drillship; Natural Gas; Oil Well; Rockefeller, John D.; United States
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Drillship

Matthew Jon Leeper, Jr.

A drillship is a mono-hulled vessel that can hold drilling instruments to drill into the sea floor. The size of these ships range greatly, from 20 meters up to 280 meters in length. The first drillship, commissioned by the company Louis N. Waterfall Inc. and owned by the CUSS group (Continental, Union, Shell, and Superior Oil), launched in 1956. It drilled in waters up to 600 feet deep and drilled at the maximum of 15,000 feet in depth.
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Earl Johnson, from Morgan City, Louisiana, moves a hose away from the drill on the Discoverer Deep Seas drillship as Chevron drills for oil off the coast of Louisiana in the Gulf of Mexico on March 28, 2006. Nearly three football fields long, the ship appears to be sitting idle on the Gulf of Mexico, while a 200-person crew works around the clock, controlling an adjoining oil rig.

(AP Photo/Alex Brandon)

Modern ships are well-organized workhorses because within their limited size they hold the crew, drilling equipment, cement mixers and pumpers, mud circulators and cleaners, and blowout preventer stacks. These ships have the ability to drill up to 48,000 feet in depth and do this by having a reinforced oil derrick centered on the deck of the ship for buoyancy, thus allowing the drill to drop through the hull via the “moon pool,” and begin descending into the depths toward the ocean floor.

To accurately drill at these massive depths while sitting on the surface of the water combating waves, currents, and winds, several technologies are in action. For instance, before GPS, or global positioning systems and propulsion technologies, the ship set a ring of 8 or 10 anchors around itself to create a strong mooring with the help of smaller anchor-handling vessels. Today, most ships use a propulsion system known as DPS or dynamic position systems. Dynamic position systems use thrusters placed around the hull of the ship that fire at different times to maintain the exact position the drill needs to be. The location adjustments occur automatically in conjunction with a DGPS, or differential global positioning system, which guides the drill directly over the well. Although the systems are effective, drillships are best used in an isolated body of water not far from shore.

Drillships hold the capabilities of drilling wells for fossil fuels from the ocean floor, but scientific expeditions use them to take core samples from the bottom of the ocean for later research in labs. A company owning a fleet of such vessels often leases the units out to other companies. The cost involved in leasing a drillship is massive and the companies using them pay a day rate. The current standard for day rates is to charge $1,000 per million-dollar increment spent on construction of the vessel. Most drillships lease from $30,000 to $200,000 a day, but some companies pay much more than that. For example, British Petroleum signed a five-year contract with ENSCO in 2012 to use their drillship, DS-6, at a day rate of $522,000. According to Lloyd’s MIU Handbook of Maritime Securities, in 2009, Lloyd’s insured 33 drillships around the world with a majority operating in either the Gulf of Mexico, the East Coast of South America, the Arabian Sea, or the Bay of Bengal.

See also: British Petroleum (BP); Exploration; Offshore Oil; Oil Field; Pollutants of the Petroleum Industry; Royal Dutch Shell
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Dubai Petroleum Company

Christopher Cumo

In April 1963, United Arab Emirates’ (UAE’s) Sheikh Rashid bin Saeed Al Makturn permitted Continental National Oil Company, which that year changed its name to Dubai Petroleum Company, the forerunner of Dubai Petroleum Establishment, the right to drill offshore for oil and natural gas. Because of the profusion of names, it seems easier to simply refer to Dubai Petroleum as Dubai Petroleum Company or Dubai Petroleum. Within three years, Dubai Petroleum Company discovered its first field, which Sheikh Makturn christened Fateh Field, meaning good fortune in Arabic. In 1970, Dubai Petroleum discovered southwestern Fateh Field. Fateh Field, the larger, and southwestern Fateh Field, the smaller, are giant or elephant fields capable of producing 200,000 barrels of oil at their peak. Dubai Petroleum Company discovered Falah Field in 1972 and Rashid Field in 1973, doubtless named after the sheikh.

Dubai Petroleum was, however, initially puzzled about how to store oil in the shallow waters of the Persian Gulf, which the company resolved by floating large storage tanks for this purpose. They must displace a large amount of water to stay afloat. Dubai Petroleum Company launched its first tanker in September 1969 and by February 1986 had 2,500 tankers. Between 1966 and 1988, Dubai Petroleum’s fields yielded more than 2 billion barrels of oil. In 1990, Dubai Petroleum Company drilled the first horizontal well, accessing a larger section of a field than could a vertical well. The largest horizontal well at Fateh Field stretches 3 kilometers. The horizontal well has become standard in the oil industry. In 2006, U.S. firm ConocoPhillips bought Dubai Petroleum Company with investments from France’s Total, Spain’s Repsol, and Germany’s RWE AG, and BASF Chemical Company. ConocoPhillips aims to move Dubai Petroleum Company from offshore to onshore exploration and drilling for oil and natural gas. That year, perhaps in response to ConocoPhillips’s strategy, Britain’s Petrofac bought several offshore wells from Dubai Petroleum. In August 2006, UAE took over Dubai Petroleum’s four offshore oil fields. In 2007, UAE took over Dubai Petroleum Company and, like many other oil companies in the Middle East, is wholly government owned. The government has committed itself to the long-term development of Dubai Petroleum’s fields, a stance that, in contrast to the traditions of several other Middle Eastern countries, may mean that UAE will not seek to maximize production in the short term, a practice that should prolong the life of these fields. Since 2008, Dubai Petroleum Company has concentrated on the extraction and transport of natural gas and on the injection of carbon dioxide into its fields to maintain pressure. Without this second measure, pressure would diminish, signaling the aging of Dubai Petroleum’s fields. The company believes it can reduce the emission of carbon dioxide and other greenhouse gases, a step that should minimize global warming and climate change. The reduction in greenhouse gases will mark the world’s largest project of its kind. Dubai Petroleum Company is responsible for the extraction of oil and natural gas, the drilling of oil and natural gas wells, the refinement of oil, and the construction of machinery to aid in these objectives. The company refines oil by fractionation, distillation, and cracking. It also rents its engineers to work on the projects of other businesses. The future of oil and natural gas production is, however, uncertain. Dubai Petroleum Company’s fields peaked at 400,000 barrels of oil in 1991, thereafter falling to 100,000 barrels per day in 2006. Taking into account the Hubbert Peak Theory, this decline seems likely to continue.

Dubai Petroleum has developed close ties with research universities for the recruitment of talent. The company offers short-term internships, often lasting 2 to four months, for undergraduate and graduate students. Presumably the best are tendered offers upon graduation. An intern must present his or her research to the members of Dubai Petroleum. To qualify for an internship, a student must have completed two years of undergraduate training and have a grade point average (GPA) of 3 on a scale of 4. A student may apply for an internship at his or her university. In conjunction with universities, Dubai Petroleum Company hosts career fairs and career days. Dubai Petroleum Company employs Emiratis in preference to foreigners.

Dubai Petroleum has three categories of employees: those with at least three to five years of industry experience, engineers with at least a BS, and those with an MS or PhD in science or business. Some engineers are hired into an offshore apprenticeship. This opportunity affords engineers the chance to familiarize themselves with the latest technology. An apprenticeship may vary in length but most are two years. At the end of an apprenticeship, Dubai Petroleum Company often hires the best candidates in a permanent position. Applicants for an apprenticeship must be UAE nationals and have specialized in electrical, electronic, mechanical, mechatronics, or chemical engineering. The typical schedule is a full seven-day workweek followed by seven days off.

See also: France; Germany; Hubbert Peak Theory; Offshore Oil; Petroleum Products; Spain
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Dutch Disease

Brian C. Black

Economists and planners have turned on its head one of the longest-standing myths about oil: From the Beverly Hillbillies to visions of Saudi wealth, oil development was believed to be the great fortune of the nation luckiest to have black gold under its soil. More recently, though, experts have come to argue that the reality of oil development is not so simple. When viewed with the social and environmental variables that inevitably accompany oil development, these economists actually argue that oil wealth can make it more difficult for nations to develop a diverse economy—in fact, oil could be a nation’s downfall.

The concept that is today referred to as the “oil curse” now includes a variety of details associated with oil development; however, this concept began with careful study of a specific trend that became known as Dutch Disease. In short, resource boom such as petroleum development sends ripples throughout the host nation’s economy, creating many unanticipated consequences.

The classic economic model describing Dutch Disease was developed by the economists W. Max Corden and J. Peter Neary in 1982. The term, however, is credited to the 1977 article in The Economist that described the decline of the manufacturing sector in the Netherlands after the discovery of a large natural gas field in 1959.

In the economic model that took shape, there was the nontraded good sector (this includes services) and two traded good sectors: the booming sector, and the lagging sector, also called the nonbooming tradable sector. The booming sector is usually the extraction of oil or natural gas but can also be the mining of gold, copper, diamonds, or bauxite, or the production of crops, such as coffee or cocoa. The lagging sector generally refers to manufacturing but can also refer to agriculture. The exaggerated success of the boom sector in a resource boom, therefore, becomes a stress to which the rest of the local economy must measure up.

In the early formulations, there were two transmission mechanisms that linked the external shock to a lagged downward adjustment to economic performance: First of all, the “spending effect,” which linked the new resource-based export boom and exchange rate appreciation to reduced competitiveness of the country’s previously existing exports and caused that sector to shrink. Second, the “resource movement effect” (or the direct deindustrialization effect), which linked the boom to the shifting of capital and labor from the declining traditional export sector to the domestic nontraded sector and booming new export sector.

In each of these cases, nations exploited by oil development, on top of environmental despoliation and social disarray, experience a boom economy that allows foreign products initially to become cheaper to buy with the strengthened local currency and domestic products that are desired by foreign workers to become more expensive.

This disruption to the local economy is one of the residual effects that remains when the oil development diminishes. In some developed nations that host oil development, such as Norway, economists have attempted to sterilize the local economy by investing oil money in foreign stocks and bonds so that the local economy can be allowed to remain relatively unchanged. Weathering a boom in this sustainable fashion, however, takes centralized control and planning; in both Ecuador and Nigeria, we see examples of developing nations with no ability to manage their relationship with crude. By default, then, their crude reality becomes one of extraction—of resources, economic potential, and regional culture.

The concept of Dutch Disease is not restricted to petroleum, however. Some of the more frequently cited examples include gold imports to Spain during the sixteenth century from its possessions in the Americas. This can be viewed as Spain exploiting a natural resource or Spain receiving a large capital inflow—gold was capital/money. Another example is the gold rush in mid–nineteenth-century Australia. The petroleum revenue boom in the 1970s certainly affected countries like Indonesia. The North Sea oil finds had a strong impact on the Norwegian and United Kingdom’s economies between the 1970s and 1990s. Oil booms also occurred in Nigeria and other post-colonial African states in the 1990s, and in Azerbaijan in the 2000s. At the same time, the mineral commodities surge happened in Australia in the 2000s and 2010s. And then there was the Russian oil and natural gas spike in the 2000s. Other examples are the post-disaster booms that followed large amounts of relief and recovery assistance donated to some places in Asia following the Asian tsunami in 2004.

Although it is perhaps an oversimplification to suggest that all oil development creates only problems for nations holding reserves, it is also important to realize the challenges that every oil-producing nation must face. The concept of Dutch Disease marked an important tipping point in fully appreciating the difficulties for nations managing oil development.

See also: Australia; Azerbaijan; Ecuador; Energy Consumption; Fossil Fuels; Indonesia; Japan; Nigeria; Norway; Petroleum Products; Russia; Saudi Arabia; United Kingdom
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East Texas Oil Field

Douglas Hurt

After oil was discovered in 1930, the East Texas Oil Field developed into the most productive oil region in the continental United States. The field is approximately 40 miles long and at least 5 miles wide in parts of Cherokee, Gregg, Rusk, Smith, and Upshur counties in east-central Texas. Historically, more than 5 billion barrels of oil have been extracted from the East Texas region thanks to the drilling of more than 30,000 wells in the 140,000-acre field.

Several early attempts to find oil in East Texas were unsuccessful and oil companies were doubtful that the region held significant oil deposits. However, in 1930 wildcatter Columbus Marion “Dad” Joiner dug a deep 3,500-foot well and found oil on a Rusk County farm. Soon after, several nearby exploratory wells also found oil, confirming a significant pool in the region. A rush of independent entrepreneurs and representatives of large companies quickly arrived in East Texas with the purpose of acquiring mineral leases from local landowners. Within several months, more than 1 million barrels a day were being extracted from the East Texas Field, and a small pipeline moved oil to the nearby Missouri-Pacific Railroad for transportation to refineries in Houston. Overdrilling was rampant and eventually led to controls on oil production. As understanding of the vast dimensions of the field grew, major oil companies purchased leases from independent operators.

The discovery of oil in East Texas led to the rapid growth of nearby urban areas including Kilgore, Henderson, Longview, and Tyler beginning in the early 1930s. These new industrial centers attracted migrants from Texas and surrounding states to work in the oil field and in oil-related jobs. Kilgore became the core city of the East Texas Field. The city was home to intense development as speculators attempted to extract oil before neighboring challengers could do so. More than 1,100 working wells were located within the city limits of Kilgore, most in close proximity to other competing derricks. One partial Kilgore city block hosted 24 densely placed steel derricks owned by six different oil operators. This small 1.195-acre tract produced more than 2.5 million barrels of oil and boosters labeled it “The World’s Richest Acre.”

The East Texas Oil Field was a significant source of crude oil for Allied efforts during World War II. Government authorities constructed a large 24-inch-diameter, 1,400-mile-long pipeline named the Big Inch to connect resources from the East Texas Field to East Coast refineries. Prior to pipeline construction, East Texas oil could be transported to eastern population centers only by ships using Atlantic Ocean routes vulnerable to attack by German submarines. Nearly 350 million barrels of oil were safely transported between East Texas and the East Coast during World War II after completion of the Big Inch.

[image: image]

Oil wells in downtown Kilgore, Texas. After World War II, markets for oil and gas expanded rapidly, creating a surge in drilling throughout Texas. At the height of the oil boom, there were more than 1,100 producing wells within the Kilgore city limits.

(Library of Congress)

More than 17,000 active wells remain in the East Texas Oil Field, currently the third-largest producing oil field in Texas. Estimates claim more than 40 years of oil remain, although technology advances may increase the recovery rate in this historically significant oil region.

See also: Oil and Gas Pipeline; Oil Barrel; Oil Field; Oil Well; Petroleum Products; Refining; United States
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Egyptian General Petroleum Corporation (EGPC)

Christopher Cumo

As early as the 1860s, Egypt, initially without help from the West, began exploring for oil and discovered the Gensa Field in 1869. Unable to develop the field on its own, Egypt turned over production to the Anglo-Egyptian Oil Fields, a partnership between Royal Dutch Shell and Anglo-Persian Oil Company (now British Petroleum). Production in the field remained limited and only by 1910 did Anglo-Egyptian Oil Fields begin successfully exploiting the Gensa Field. On the eve of World War I, Anglo-Egyptian Oil Fields discovered a second field. The organization remained the most important producer of oil in Egypt until 1964 when the government nationalized it, putting it under the control of the Egyptian General Petroleum Corporation (EGPC). The trend toward nationalization was prevalent in the Middle East, North Africa, Southeast Asia, and Latin America.

Before this nationalization, Egypt created the General Petroleum Authority in 1956 and the General Petroleum Company, the first indigenous oil company in Egypt. According to another account, however, Egypt created the General Corporation of Petroleum Affairs in 1956, the country’s first oil company, which Egypt renamed the EGPC only in 1976. The company was accountable to the Ministry of Industry and represented the trend in the developing world of subsuming the oil industry under government control and presumably taxing it at a high rate. Egypt granted the General Petroleum Company permission to explore in the Gulf of Suez and the eastern desert. General Petroleum Company also explored for oil in Sinai, a region of contention between Egypt and Israel. General Petroleum Company exists today but as the largest subsidiary of EGPC. In 1962, according to one account, Egypt renamed the General Petroleum Authority the EGPC. In the early days, the government, which owned EGPC, allowed it to partner with foreign governments and oil firms. One early partner was the familiar Standard Oil of Indiana (now Amoco). With Standard Oil of Indiana EGPC created the Gulf of Suez Petroleum Company, which emerged as Egypt’s most important oil explorer and producer. In 1963, EGPC partnered with the Egyptian Oil Company, which was itself a partnership between Egypt and Italy, to form Petrobel. EGPC also partnered with U.S. firm Phillips Petroleum (now ConocoPhillips).

These partnerships quickened the pace of exploration, which led to the discovery of Morgan Field in the Gulf of Suez and the Ramadan Fields in 1965. In 1966, Phillips and EGPC discovered the El-Alamein Oil Field in the western desert of Egypt. Petrobel discovered Egypt’s first natural gas field, Abu Madi, in 1967. The next year Phillips and EGPC discovered Abu Gharadiq, a field that yielded both oil and natural gas. In 1973, EGPC acquired 50 percent ownership of the Arab Petroleum Pipeline Company. Other owners of the pipeline included Saudi Arabia, Abu Dhabi and other countries that bordered the Persian Gulf. In 1977, EGPC invested in the Suez Mediterranean Pipeline, giving Egypt a secondary route for transporting oil. Between 1977 and 1987, the pipeline enriched Egypt with $632 million.

In 1973, EGPC, breaking with the past, moved away from partnerships with foreign firms and governments to leasing land for exploration to foreign companies with the understanding that EGPC would acquire partial ownership of any new oil or natural gas fields. In 1976, Egypt, thanks to EGPC, became a net exporter of oil, a position it has maintained to this day. In the early 1980s, EGPC committed itself to producing 1 million barrels of oil and natural gas per day, though in 1984 the Organization of the Petroleum Exporting Countries (OPEC) lowered Egypt’s target to 900,000 barrels of oil and natural gas per day. This amount was not enough to cope with the decline in oil prices in the mid-1980s. Low oil prices led EGPC to concentrate on exploring for natural gas in the mid- and late 1980s. In the 1990s and early twenty-first century, EGPC concentrated on oil exploration, hoping that new fields would offset the decline in production of old fields. In 2002, EGPC began to produce liquefied natural gas.

In the 1990s, EGPC revisited its old practice of courting foreign countries and foreign oil companies in hopes that they would invest in EGPC. With headquarters in Cairo, EGPC owns 12 public firms and invests in 58 oil companies, some in partnership with foreign energy firms. Investments in EGPC total $938 million. EGPC explores for oil and natural gas, refines oil, and works with the government in crafting environmental legislation. Among its holdings are the Gulf of Suez Petroleum Company, Petrobel, General Petroleum Company, Badr el-Din Petroleum Company, the Suez Oil Company, and El Zaafarana Oil Company. Through its subsidiaries, EGPC owns all refineries in Egypt. Although privatizing many businesses, Egypt is reluctant to allow EGPC to become a private corporation.

It is important to note that Egypt is not as dependent on oil as Libya, Saudi Arabia, Kuwait, and other Middle Eastern and North African countries. This means that should EGPC’s production fluctuate, the loss in revenues in bleak years will not ruin Egypt. Oil still remains important in generating, through exports, foreign exchange. By the late 1990s exports from EGPC totaled 40 percent of Egypt’s exports and 10 percent of gross domestic product. Although EGPC is an exporter, the increase in domestic demand and declining production in the old fields may make Egypt, as has happened to Indonesia, a net importer sometime in the twenty-first century. In 1999, Egypt for the first time imported more oil than it exported. Egypt hopes for an increase in production from EGPC to offset these imports.

See also: Anglo-Persian Oil Company (APOC); British Petroleum (BP); Egypt; Exports; Indonesia; Israel; Italy; Kuwait; Libya; Natural Gas; Oil Barrel; Oil Field; Oil Nationalization; Organization of the Petroleum Exporting Countries (OPEC); Pipeline; Royal Dutch Shell; Saudi Arabia; Standard Oil Company

References

“Egyptian General Petroleum Corporation—EGPC.” www.oilegypt.com/webpro1/prod1/SupplierCat.asp?sid=3236. Accessed November 4, 2013.

“Egyptian General Petroleum Corporation History.” www.fundinguniverse.com/company-histories/egyptian-general-petroleum-corporation-history. Accessed November 4, 2013.

Feiler, Gil. Economic Relations between Egypt and the Gulf Oil States, 1967–2000: Petro-Wealth and Patterns of Influence. Brighton: Sussex Academic Press, 2003.

Marcel, Valerie. Oil Titans: National Oil Companies in the Middle East. London: Chatham House, 2006.

Stocking, George W. Middle East Oil: A Study in Political and Economic Controversy. Nashville, TN: Vanderbilt University Press, 1970.

Embargo

See 1967 Oil Embargo

Energy Consumption

Christopher Cumo

In one sense, history is an account of increasing energy consumption over time. One million years ago our forbearers were hunter-gatherers who derived all their energy from food. Once he had mastered fire, Homo erectus used fuel wood, increasing his consumption of energy. In addition to food and fuel wood, the farmers of the Neolithic Revolution used the energy of draught animals, likely oxen at first. By about 1400 CE, humans consumed even more energy, burning coal for heat and using water and wind to power mills. In the eighteenth century, the steam engine used energy from boiling water.

In the nineteenth century, the internal combustion engine used gasoline, a distillate of oil, for energy. The rapid adoption of the automobile in the twentieth century consumed enormous amounts of energy. Also in the nineteenth century humans began to generate electricity by burning oil, coal, or natural gas. The first attempts at generating hydroelectric power were made in the nineteenth century. In the twentieth century, nuclear energy generated electricity on a small scale, and the first efforts were made to capture renewable energy. If humans are to survive the depletion of fossil fuels, possibly in the twenty-first century, they must switch to renewable energy.

Oil remains the fuel of choice, though it is likely to be the first fossil fuel to be exhausted. In 2004, the average person used 17.7 calories, 1.77 tons of oil, or about 1 million times more energy than hunter-gatherers had used. The average African consumed 0.67 tons of oil in 2004. In China the 2004 average was 1.25 tons of oil; in the industrialized world, excluding the United States, the average was 4.73 tons of oil; and in the United States the average was 7.91 tons of oil. As income rises so does the consumption of energy in general, of electricity for appliances, of oil for heat, and, in the form of gasoline, transit. In 2010, affluent Brazilians consumed 65 percent of their energy from oil and natural gas and only 8 percent from coal and fuel wood. Middle-income Brazilians derived 35 percent of their energy from oil and natural gas and 40 percent from coal and fuelwood. About 2 billion people worldwide depend on fuelwood for heating and cooking. If they were to switch to kerosene, a distillate of oil, they would need about 1 ton of oil or roughly 3 percent of global oil consumption.


Automobiles

Automobiles are multiwheeled, self-propelled passenger vehicles that have widely become the primary method of transportation around the world. The first automobiles appeared in the 1880s in Europe and, by the early twentieth century, replaced horses as a primary means of transportation in the Western world. Automobiles rely on an internal combustion engine and utilize gasoline for fuel. By 2010, the number of automobiles increased to 1 billion worldwide. Stimulated by industrialization and growth in China and India, that number is expected to rise even further.



Electricity remains the primary source of light virtually everywhere. In 2001, Brazilians used electricity to generate 92.26 percent of their artificial light. In that same year in Brazil, diesel or gasoline produced 0.07 percent of the light; gas lamps accounted for 7.29 percent; and candles or oil lamps the remaining 0.37 percent.

In 2006, the world consumed 4,028.66 million tons of oil and products derived from oil, including: diesel, gasoline, kerosene, and liquefied petroleum gas. In 2006, coal ranked second at 3,053.53 million tons consumed, natural gas was third at 2,407.82 million tons consumed, and nuclear power was fourth at 728.42 million tons used. To put these figures in perspective, in 2010 the world derived 34.5 percent of its energy from oil, 26 percent from coal, 20.5 percent from natural gas, 12.9 percent from renewables, 6.2 percent from nuclear power, and 2.2 percent from hydroelectric power. Of the oil that the world consumed in 2010, 21.3 percent came from Saudi Arabia, 7.9 percent from the United Arab Emirates, 8.2 percent from Kuwait, 9.3 percent from Iraq, 12 percent from Iran, 6.4 percent from Russia, 3.2 percent from Kazakhstan, 7 percent from Venezuela, 2.2 percent from Canada, 2.4 percent from the United States, and 20.8 percent from the rest of the world, notably Africa. Of the world’s 2 trillion barrels of oil, humans have consumed 45 to 70 percent. Between 1965 and 2005 alone, humans consumed 0.92 trillion barrels of oil. Perhaps 1 to 1.2 trillion barrels remain to be used, but they are projected to be exhausted within 50 years.

The United States deserves blame for its prodigal consumption of energy. With just 4.6 percent of global population, the United States consumes 20.7 percent of all energy. In 2010 North America consumed 40.9 percent of its energy from oil. That year Africa consumed 21.7 percent of its energy from oil. Latin America and the Caribbean used 44.7 percent of their energy from oil. Asia, excluding China, derived 31.1 percent of its energy from oil, China 18.6 percent of its energy from oil, the Middle East 54.9 percent of its energy from oil, and the former Soviet Union 19.3 percent of its energy from oil.

Growth in energy consumption is particularly robust in the developing world. Whereas global energy consumption grew 2.2 percent per year between 1971 and 2006, it grew 3.2 percent in the developing world and 1.4 percent in developed countries. In 2006 alone, global energy consumption grew 2.7 percent and 8.5 percent in the developing world. Consumption actually fell 0.2 percent in the developed world that year, probably because of the recession. By 2010, the developing world consumed more energy than the developed world, and this trend is projected to continue. Population growth and integration into the global economy account for the rapid growth in energy consumption in developing countries. In sub-Saharan Africa, population growth alone will fuel an increase in energy consumption. One estimate projects that developing nations will double their consumption of energy every 17 years. Energy consumption may grow most rapidly in China, India, and the Middle East.


Gas Station

A gas station, also known as a filling station and petrol station, is a facility that services automobiles, providing them with fuel, lubricants, and other petroleum-related products. Before automobiles became popular, gasoline was sold in hardware stores. As the market for petroleum products increased, gas stations appeared throughout the world to service the rising number of motor vehicles. In the United States, there are over 118,000 such stations, providing a variety of fuels from gasoline to ethanol and biofuels. Many gas stations also serve as convenience stores, offering a variety of products for traveling consumers.



In 2006, the industrialized world consumed 5,536 million tons of oil, a figure that is projected to grow to 6,180 million tons by 2020. In 2006, North America consumed 2,768 million tons of oil, an amount that is expected to rise to 3,180 million tons by 2020. In 2006, the United States used 2,319 million tons of oil, an amount that may grow to 2,560 million tons by 2020. In 2006 Europe consumed 1,884 million tons of oil, a figure that is expected to grow to 2,005 million tons by 2020. In 2006, the Pacific Islands used 884 million tons of oil, an amount that is projected to grow to 995 million tons by 2020. In 2006, the developing world used 6,011 million tons of oil, an amount that may increase to 10,604 million tons by 2020. In 2006, Russia used 668 million tons of oil, an amount that may grow to 859 million tons by 2020. In 2006, Asia consumed 3,227 million tons of oil, an amount that may double to 6,325 million tons by 2020. In 2006, China consumed 1,898 million tons of oil, a figure that may more than double to 3,885 million tons by 2020. India’s growth may also more than double from 566 million tons of oil in 2006 to 1,280 million tons by 2020, and growth is also expected to double in the Middle East from 533 million tons of oil in 2006 to 1,106 million tons in 2020. Africa’s growth may be modest, from 614 million tons of oil in 2006 to 857 million tons by 2020. Latin America’s consumption of oil may rise from 530 million tons in 2006 to 862 million tons by 2020. Worldwide consumption may grow from 11,730 million tons of oil in 2006 to 17,014 million tons in 2020.

Between 2006 and 2030 the consumption of oil may increase 1 percent per year, natural gas 1.8 percent per year, and coal 2 percent per year. By 2030, the world may derive 30 percent of its energy from oil, 29 percent from coal, 22 percent from natural gas, 5 percent from nuclear power, 2 percent from hydroelectric power, and the rest from renewables.

See also: Brazil; Canada; China (The People’s Republic of China, PRC); Fossil Fuels; Gasoline; Greenhouse Gas; India; Iraq; Kazakhstan; Kuwait; Natural Gas; Pollutants of the Petroleum Industry; Russia; Saudi Arabia; United Arab Emirates (UAE); United States; Venezuela
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Energy Crisis

See 1973 Energy Crisis; 1979 Energy Crisis

Exploration

Xiaobing Li
Michael Molina

Petroleum resources underground and deep in the sea can be discovered and proved only through exploration, and must then be extracted and utilized to serve human society, both economically and in improving the quality of life. With the advancement of oil exploration technology, many regions and countries in the world are conducting extensive deep exploration activities, and confirmed oil reserve counts are soaring. Oil and gas exploration (or hydrocarbon exploration) has become the first and most important step in identifying the under-surface petroleum deposits in land or offshore, then proving the reserves, and providing a petroleum prospect. Petroleum exploration employs the science of petroleum geology, highly sophisticated technology, and huge capital costs as an investment to detect geographic conditions and the layout of the petroleum deposit tens of thousands of feet below the surface and to determine any features of interest (known as leads), productive capability, and commercial value. The world’s average expense in oil exploration totals more than $70 billion every year, though 40 percent of the explorations, or $30 billion in investments, fail to discover any commercial deposits and brought up no gas or oil as a return.

Few under-earth deposits provide visible surface features such as oil and gas seeping in land pockmarks, because when under water, most hydrocarbon deposits remain deep in the earth. Geologists, geophysicists, and petroleum scientists begin an exploration by conducting research on geographic history, landmarks, and any possible sediment condition of an inland area. During the Carboniferous period (360 to 300 million years ago), organisms formed billions of tons of dead biomass. Mud and sediment buried them, and then, under tremendous pressure of this mud and sediment, which hardens into rock, the heat from the interior of the earth as well as the action of various bacteria, causes these organisms to slowly decompose. The decayed plankton and fish nearer the earth’s surface form a dark, viscous liquid, as petroleum oil, the first fossil fuel to form during the millions of years of the Carboniferous period. Over time, oil and natural gas under the earth rises toward the surface and is captured under cap rock, where most oil and natural gas are found.
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Engineering students work with a professor of geophysics to perform a soil analysis test relating to oil exploration at Colorado School of Mines in Golden in 1942. This public institution, founded in 1872, has earned a reputation for excellence in engineering, science, and technology.

(Library of Congress)

Therefore, the exploratory geology and geophysics conduct field geographic surveys, gravity surveys, and magnetic surveys for sedimentary basins. Another popular investigative approach is seismic or regional seismic reflection survey. This traditional method includes creating an underground explosion nearby and then examining the seismic response that provides information about the geological structures under the ground. A passive method of seismic survey is to collect information from naturally occurring seismic waves. Both detect large-scale features of the subsurface and can now provide 3-D seismic descriptions on underearth structures. Oil and gas deposits can be found on land, in the oceans, or in offshore regions. From the shorelines, a submerged part of the land masses extend into the oceans and create offshore regions called the continental shelf or continental slope. The shelves and slopes vary in depth from nearly zero to 2,000 feet, with an average of 660 feet before the continent reaches the flat abyssal plains of the deep-ocean floor. The areas of the continental slope total about 72.5 million square miles, and 57 percent of the slopes belong to sedimentary basins, a geological structure that acts as a reservoir for petroleum and natural gas. The average thickness of the oceanic sediment is about 2.6 miles in the Atlantic and 3.1 in the Pacific Ocean. Oil resources offshore can also be discovered and proved through exploration.

After surveys and research have confirmed hydrocarbon deposits and provided detailed elements of a petroleum prospect, multiple (sometimes several dozen) oil or gas wells are drilled to conclude exploration by reaching the deposit and bringing up the physical evidence for an oil company’s or a government’s decision whether to develop the deposit into a production field or not. Exploration drilling is a very expensive, high-risk operation. It often takes place in remote, unpopulated areas, sometimes offshore and in the ocean. Typical inland exploration drillings cost $10 to $30 million, and most often are conducted by large oil corporations or national governments. Offshore exploration drilling costs are usually 5 to 10 times higher than that of inland drilling. Offshore drilling is usually conducted from an oil platform, an offshore platform, an oil rig, or a large structure with facilities to drill ocean wells to explore the presence of oil and gas. The deep water exploration wells cost more than $50 to $100 million.

With the advancement of oil exploration technology, more oil fields have been discovered and developed. At present, the majority (about 85 percent) of giant oil fields have been discovered in Asian, African, and Latin American regions, especially in the Arab-Persian Gulf region, where Burgan Field, the largest inland oil field in the world, and Safaniya Field, the largest offshore field, are both situated. According to HIS, an international energy corporation based in the United States, there have been 83 major oil and gas discoveries as of 2011, 20 of which occurred in the Asia-Pacific region. Africa jointly topped the list with 20 discoveries, followed by Europe with 10 discoveries, the Middle East with 10 discoveries, Central and South America with 10 discoveries, the former Soviet Union countries with 10 discoveries, and North America with 3 discoveries. Of the 83 discoveries, 46 were oil.

More and more oil and gas deposits have been proved by exploration researches and drillings. Recently, proved oil reserves have increased year by year. In 1991, the world’s total proved oil reserves amounted to 1,032 billion barrels. The proved oil reserves increased to 1,267 billion barrels by 2001, and to 1,652 billion barrels (about 225 billion tons) by 2012, with an increase of 1.88 percent when compared with the previous decade. Coastal regions in many countries in the world are conducting extensive and deep exploration activities, so that proven offshore oil reserves soar. According to the latest statistics, about 135 billion tons, out of 250 billion tons of proved oil reserves in the world, are in the continental slopes. In 1991, the world’s total natural gas reserves amounted to 131.2 trillion cubic meters. The proved natural gas reserves increased to 168.5 trillion cubic meters by 2001, and to 208.1 trillion cubic meters by 2011, with an increase of 80.6 percent from 1991, and 28.4 percent from 2001.

However, as exploration goes deeper, exploitation becomes more difficult. First, oil detection areas have often shifted to sea areas and to remote, sometimes even polar, regions. Also, the onshore exploration depth has reached over 30,000 feet, whereas in the sea, oil can be detected only at 7,500 feet or less. Harsh conditions require improvement of industrial technologies and equipment, and the cost of exploration rises significantly. In the latter stage of oil field development, various stable measures and more complicated technologies are needed, so the cost of oil production also increases. The service cost of the oil fields also contributes to the rise in exploration costs. As William J. Cummings from Exxon-Mobil once said, “all the easy oil and gas in the world has pretty much been found. Next will come the harder work of finding and producing oil from more challenging environments and work areas.”

See also: Burgan Field (Kuwait); Crude Oil; Drillship; Extraction; Fossil Fuels; Natural Gas; Offshore Oil; Oil Field; Oil Well; Reserves; United States

References

Bret-Rouzaut, Nadine. Oil and Gas Exploration and Production. 3rd ed. London: Editions Technip, 2011.

Downey, Morgan. Oil 101. London: Wooden Table Press, 2009.

Hyne, Norman J. Nontechnical Guide to Petroleum Geology, Exploration, Drilling, and Production. 3rd ed. Tulsa, OK: PennWell Corp., 2012.

Inkpen, Andrew, and Michael H. Moffett. The Global Oil and Gas Industry: Management, Strategy and Finance. Tulsa, OK: PennWell Corp., 2011.

Leffler, William L. Deepwater Petroleum Exploration and Production: A Nontechnical Guide. 2nd ed. Tulsa, OK: PennWell Corp., 2011.

Sinvhal, Amita. Seismic Modelling and Pattern Recognition in Oil Exploration. London: Springer, 2013.

Smil, Vaclav. Oil: A Beginner’s Guide. New York: Oneworld Publications, 2008.

Yergin, Daniel. The Prize: The Epic Quest for Oil, Money & Power. New York: Free Press, 2008.

Exports

Xiaobing Li
Michael Molina

As a country produces crude oil beyond its own needs, it may sell and export the surplus of its petroleum products to the world market for revenue. Crude oil is most commonly traded in the world energy market, accounting for over 70 percent of the trading total. More than 100 countries are now exporting oil and natural gas to countries that may be short of supply. Since the 1960s, when the center of world oil shifted from Mexico to the Middle East, the Middle East has been the major origin of exports in the international oil market. In 2011, global crude oil exports amounted to 54.58 million barrels daily. The exports from the Middle East were 19.75 million barrels a day, accounting for 36.2 percent; followed by 16 percent from the former Soviet Union; and 8.5 percent from West Africa. Oil exports from these three major regions comprise 60 percent of world total exports. Due to the oil endowment, the global oil export pattern has been relatively stable. By 2012, total oil exports increased to 60 million barrels a day.

Generally speaking, the Middle East, the former Soviet Union, and Africa remain major places of net oil export, with rich oil resources underpinning their economies. About 10 countries export more than 2 million barrels of oil a day. The largest oil-exporting country has been Saudi Arabia, which in 2012 exported 9 million barrels of crude oil per day. Russia was second-largest, exporting 5 million barrels daily, followed by the United Arab Emirates, which exported 2.4 million barrels of oil per day in 2009. The European Union was not far behind by exporting 2.2 million barrels in the same year. Iraq exported 2.2 million barrels in 2011; Kuwait 2.1 million barrels in 2009; and Nigeria 2.1 million barrels in 2009.
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An oil tanker takes on cargo for export. In 2003, Uruguayan voters defeated a referendum that would have opened the nation’s oil industry to foreign investment. This attempt at laissez-faire economics by conservatives has angered many Uruguayans.

(Corel)

In 2011, among the eight largest exporters of pipeline natural gas was Russia, which was the largest exporter with an export volume of 207 billion cubic meters. The United States and Germany are the largest pipeline natural gas importers, importing 88.1 billion cubic meters and 84 billion cubic meters of pipeline gas, respectively, in 2011, whereas China was ranked thirteenth in the import of pipeline natural gas, importing 14.098 billion cubic meters.

Oil and gas exports have brought in huge amounts of financial revenue to these exporting countries. The GDP of Saudi Arabia in 2012 totaled $600 billion, and half of it, about $300 billion, came from oil exports. Russia’s GDP was about $2 trillion in 2012, and its oil exports comprised 10 percent of its GDP. OPEC (Organization of the Petroleum Exporting Countries), which includes 11 oil-exporting countries, had total oil sales of $1 trillion through its exports in 2011. Reinforcing the use of U.S. dollars are the New York Mercantile Exchange (NYMEX) and IPE (International Petroleum Exchange), exchanges where contracts for oil are denominated in dollars. This allows for information transparency where oil can be priced accurately. The role of the United States as third-largest producer and greatest consumer and importer of oil cannot be understated. In 2011, the United States consumed 22 percent of the world’s petroleum and imported 45 percent of its oil needs. Petrodollars are defined as U.S. dollars earned by the sale of crude oil and petroleum products from oil-exporting countries. Petrodollar recycling occurs when the oil-exporting nation either spends the dollars earned through oil exports by purchasing imports for its domestic economy, or when the oil-exporting country cannot absorb windfall profits into its economy and elects to deposit oil proceeds in dollar-denominated accounts in the oil-consuming country.

Thus, changes in the regional structure of global economic development are pushing the international oil trade to grow rapidly. To reiterate, regional distribution of the world oil trade and the dominant role of oil in the world energy structure will not change radically in the foreseeable future. However, the fast growth of some rising economies and the expansion of their demand for oil consumption, as well as a supply and demand imbalance, will loom large, and the international oil trade will grow in scale. Increases in oil trade will result in the diversification of trading subjects and modes, so the oil trade will be a major moneymaking activity for oil companies.

Owing to the increase in the world’s oil trade volume, consumer countries have a higher and higher dependency on the producing countries. Meanwhile, consumer countries are facing a growing risk of oil supply failure. Regionally, supply is less diversified, and world oil transportation becomes increasingly more reliant on a limited number of shipping lanes. In the future, more imports will come from the Middle East, but this region faces the greatest risk of supply failure. Because almost all oil output goes through the exit of the Persian Gulf, namely, the Strait of Hormuz, any supply failure in the region will push oil prices higher, leading to fluctuations in the world oil market. Thus, ensuring that chokepoints like the Strait of Hormuz, Malacca, and the Strait of the Bosporus remain unblocked will be increasingly essential for the efficiency of world oil trade.

See also: China (The People’s Republic of China, PRC); Crude Oil; Germany; Imports; Iraq; Kuwait; Mexico; Natural Gas; Nigeria; New York Mercantile Exchange (NYMEX); Organization of the Petroleum Exporting Countries (OPEC); Petrodollars; Petroleum Products; Pipeline; Russia; Saudi Arabia; United Arab Emirates (UAE); United States
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Extraction

Xiaobing Li
Michael Molina

The ultimate goal of the productive process is to extract crude oil and natural gas from the earth, whether on land or offshore. Oil extraction or production includes well drillings, oil recoveries, storage, and transportation to consumers, refineries, or the energy market. Similar to the role the supply-demand relationship plays in the material goods market, the relationship between production and consumption serves as the vital key that directly influences a country’s energy market and its national economy. Oil extraction and production refers to the qualified output by energy companies and governments through the exploration of petroleum resources and production procedures.

The world’s total oil production was 74.77 million barrels a day in 2001, which increased to 83.58 million barrels a day by 2011; the growth rate reached 11.78 percent. The breakdown of total daily oil production by 2011 was 14.3 million barrels in North America, about 16.8 percent of the world’s total; 7.38 million barrels a day in South and Central America, 9.5 percent of the total; 17.3 million barrels in Europe and Eurasia, 21 percent of the total; 27.7 million barrels a day in the Middle East, about 32.6 percent of the world’s total; 8.8 million barrels in Africa, 10.4 percent of the total; and 8.1 million barrels a day in Asia-Pacific, about 9.7 percent of the total. The top five countries of oil production in the world were Saudi Arabia, Russia, the United States, Iran, and China.

After a successful oil exploration discovers a productive field, the well-drilling process begins. An extraction well differs from an exploration well, which is to collect physical evidence or oil samples to identify a petroleum deposit. The extraction drilling is to create a productive well, which includes a much deeper hole into the earth and a larger well bore with an oil rig. The hole is often made all the way to the bottom of the well to enable oil to pass into the well bore. Steel pipes (casing) are placed into the hole to establish structured collecting systems to the drilled well bore. Next, a group of valves known as a Christmas tree is installed at the top of the pipe to regulate pressure and to control flows of crude oil.

After completion of the drilling, oil extraction or recovery begins. Oil recovery consists of three stages: primary recovery, secondary recovery, and tertiary recovery. During the primary recovery stage, oil reservoir pressure and underearth high temperatures drive crude oil and natural gas out of the wells. Sufficient underground pressure pushes the oil up to the surface unassisted. Oil flow also results from gravity drainage from oil movement in the reservoir from the upper to the bottom, where the drilling has reached. This well flush stage, however, usually does not last long, and the oil extraction rate during the primary recovery stage is typically 10 to 20 percent of the total proved reserve of an oil field.

When the underground pressure falls and natural reservoir drive diminishes, secondary recovery methods are applied by supplying external energy into the reservoir. The methods used include injecting water (or water-flood operations), other fluidlike surfactants, or natural gas to stabilize the reservoir’s pressure; using oil extractors on the surface to pull the oil up to the top; and sending multistage centrifugal rotary pumps down to the bottom of the wellbore to drive the oil upward. The secondary recovery stage is very important since its extraction rate is above 35 to 45 percent of the total proved oil reserve.

The third stage, or tertiary recovery, begins when secondary oil recovery is not enough to continue adequate oil extraction. The third recovery includes injecting steam or other heats into the wells to maintain the high temperature and to reduce oil density in the wellbore. This method, known as thermally enhanced oil recovery (TEOR) provides the mobility of the oil to increase extraction. For some oil fields which have very heavy oil, a “fire flooding” (in-situ burning) method is also applied by burning some of the underground oil to heat the surrounding oil. The tertiary recovery stage also includes other methods such as carbon dioxide flooding and microbial treatments to break down the hydrocarbon chain in the oil, thus making it easy to recover, as well as being more economical versus other conventional methods. The tertiary recovery allows another 5 to 15 percent of the reservoir’s oil to be recovered.

These recovery stages and methods are also applied to offshore oil extraction. Offshore petroleum exploration, extraction, and utilization are difficult, expensive, and risky because the drilling crew must deal with the ocean before drilling into the ocean floor. Many hostile factors threaten offshore oil production, including surface currents, strong tides, hurricanes, saltwater erosion, and isolated working conditions, all of which often require high technology, huge investment, and improved communication. Offshore drilling costs are usually 5 to 10 times higher than that of inland drilling. Offshore drilling is usually conducted at an oil platform, an offshore platform, an oil rig, or a large structure with facilities to drill to extract and process oil and natural gas. The platforms often include facilities to house the workers because they are often miles from shore. By 2013, more than 60 percent of the world’s investment for oil drilling took place in offshore petroleum exploration and production. Both inland and offshore oil recovery rates are determined by a number of factors in terms of geographic structure, extraction environment, technology availability, cost production, and organizational policy.

It can be said that the Organization of the Petroleum Exporting Countries (OPEC), as the largest oil production organization in the world, plays a critical role in the oil supply produced by the crude oil market. In 2011, its oil supply was not affected by the Libyan outage, and the supply value was above levels in the same period for 2009 and 2010. In 2011, the crude oil production of non-OPEC countries also climbed steeply. In 2012, no significant changes took place in the world’s oil production. The Middle East remained the largest oil producer and was the only region yielding over 1,000 million tons. However, with exploration deepening and the increased difficulty in finding new oil fields, oil production in the Middle East will inevitably slow down. North America ranked third in oil production, and its productive increase was mainly because of oil sand extracted in Canada. Latin America’s increase was mainly contributed by Brazil and Venezuela.

See also: Brazil; Canada; China (The People’s Republic of China, PRC); Crude Oil; Drillship; Exploration; Iran; Libya; Natural Gas; Offshore Oil; Oil Well; Organization of the Petroleum Exporting Countries (OPEC); Refining; Russia; Saudi Arabia; United States; Venezuela
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Exxon Valdez (Alaska, 1989)

Christopher Cumo

On March 23, 1989, the tanker Exxon Valdez left the Alaskan port of Valdez for the continental United States with 53.04 million gallons of oil. Sometime in the early hours of March 24 the tanker ran aground at Bligh Reef, gashing a hole in its hull. Oil gushed from the tanker into the ocean, though how much oil it lost may never be known. One estimate put the spill at 10 million gallons. This estimate probably derives from a report that the three tankers that came to rescue the Exxon Valdez took on 42.2 million gallons of oil, leaving 10.8 million gallons in the ocean. Others have challenged this figure. A second report put the spill between 11 and 38 million gallons. Newspapers quoted figures between 27 and 38 million gallons of oil. This oil was confined to Prince William Sound for the first few days, after which a storm blew the oil into the wider ocean. At its greatest extent, the spill covered 3,200 miles of Alaska’s coastline. Had the accident occurred in the Atlantic it would have stretched from coastal New York to Florida.

Sensitive to the damage the spill would cause its image and under pressure from the state of Alaska and the federal government, Exxon (now ExxonMobil) initiated a campaign to clean up the oil, both at sea and on land. Exxon burned 12,000 to 15,000 gallons of oil in the ocean, but this was a small fraction of the total and it released toxins into the air. The company proposed to spread a solvent over the spill that would break the oil into tiny droplets, giving the appearance that the ocean had been restored to pristine condition, but the oil droplets would remain in the water and would be toxic to fish, crustaceans, and other wildlife. Exxon requested assistance from the Coast Guard in applying this solvent, but because it had never been used on a large spill the Coast Guard insisted on making three trials of the solvent. By the completion of these trials the spill had spread out of Prince William Sound. Exxon concentrated on cleaning up the spill in the ocean until May 1990, when it turned its attention to the oily beaches of Alaska. Under pressure from the state of Alaska and the federal government, Exxon had begun to clean up the oil before May 15, when wildlife would return to the beaches to rear their young. By then, the oil that had not seeped into deeper layers of sand had become tar. Exxon first began to scrub the rocks on the beaches but found this task too large to complete. Exxon next flooded the beaches with ocean water, raked them, and then sprayed them with hot water at high pressure. Switching course, Exxon proposed to wash 300 miles of beaches with cold water by September 15, 1990, when winter would be severe enough to impede efforts. Within days of the spill, Exxon had hired 800 people, mostly Alaskans, to begin work. Within one month, the cleanup crew had swelled to 3,000 workers and would later peak at more than 11,000. Exxon ended its cleanup efforts in 1993, stating that it had spent $2.2 billion to clean the ocean and beaches. Insurance companies paid $1.2 billion of this amount.
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A cleanup worker uses high-pressure, high-temperature water to wash crude oil off the rocky shore of Block Island, Alaska, on April 17, 1989.

(AP Photo/John Gaps III)

In the aftermath of the spill, the state of Alaska and the federal government filed criminal charges and civil suits against Exxon. The company sought at every turn to minimize the damage to Alaska’s people and wildlife, but the courts found it culpable. In 1991, a U.S. District Court fined Exxon $150 million, though it rescinded all but $25 million in recognition of Exxon’s efforts to cleanup the spill. Of the $25 million, the court directed that Exxon give $12 million to the North American Wildlife Conservation Fund and $13 million to the Victims of Crime Fund. Exxon paid an additional $100 million in restitution, half to the federal government and half to the state of Alaska. Exxon settled the civil suits for $900 million to be paid over 10 years. The state of Alaska and the federal government administered the $900 million through the Exxon Valdez Oil Spill Trustee Council to restore wildlife habitats.

As early as April 1989, physicians warned of the deleterious effects of contact with oil and solvent and the inhalation of their fumes, citing instances of brain damage, skin and other cancers, and liver and kidney ailments. When the spill occurred, the Alaska Department of Labor ignored the physicians, judging instead that there were no health risks to the cleanup crew. Contrary to this judgment, workers who had inhaled fumes from oil and diesel reported asthma, joint and muscle aches, fatigue including chronic fatigue syndrome, stomach ailments, depression, mood swings, trouble concentrating, memory lapses, headaches including migraines, insomnia, nausea, dizziness, shortness of breath, heartburn, seizures, hypertension, eczema, hives, rashes, irritable bowel syndrome, fibermyalgia, arthritis, lupus, and heightened sensitivity to perfume, deodorant, and other chemicals. Those workers who sought medical treatment were found to have high levels of toxic hydrocarbons in their blood. Exxon documented that 6,722 workers, more than half its cleanup crew, reported respiratory infections between May and September 1989. Eighteen hundred workers became sick enough to file claims for workers’ compensation.

The Exxon Valdez spill killed more wildlife than any other oil spill in history. Millions of salmon and herring died. By 1991 the catch of salmon was so small that three of the five processing facilities in Cordova, Alaska, went out of business. By 1993, salmon and herring populations were too small to sustain commercial fishing. Female salmon were laying few viable eggs. Newly hatched herring died at staggering rates. One biologist estimated that the spill killed 99.9 percent of herring.

Other wildlife succumbed to the spill: sea otters, seals, orcas and other whales, murres, murrelets, ducks, scoters, buffleheads, goldeneyes, and cormorants. The hot water sprayed on the beaches uprooted plants and deprived animals of their habitat. They died in large numbers. The death of fish and copepods from oil poisoning starved other fish and whales that depended on them for food. The spill killed mussels, snails, clams, marine worms, sea stars, sea urchins, crabs, and other crustaceans that were food for shore birds, sea otters, eagles, deer, and bears. The water treatment killed as much as 90 percent of rockweed, a type of vegetation that protected the beaches from fluctuating temperatures and from drying between tides. The water treatment also killed mussels and other invertebrates. Exxon treated the beaches with fertilizer to encourage the growth of bacteria to eat the oil, but the fertilizer killed wildlife. Curiously, treated beaches were more slowly colonized by new life than beaches on which oil remained.

Between March and August 1989, one biologist collected 994 dead sea otters, a number that represented a fraction of the 3,500 to 5,500 sea otters that the spill may have killed. This death rate represented more than 10 percent of a population of roughly 30,000 sea otters. Exxon scientists rescued 343 sea otters, 123 of which later died. In captivity the sea otters contracted a virus. Once released into the wild they spread the virus, killing still more otters. Exxon scientists denied that the population of sea otter pups and otter birthrates declined after the spill. This assessment contradicted a study by two biologists that estimated a high mortality of newborns.

In 1989 and 1990, one biologist estimated the mortality rate of orcas at 20 percent, about 10 times the death rate before the spill. Of a small group of orcas that one scientist monitored, 6 disappeared after the spill and probably died: an adult male and female and four juveniles. By spring 1990, she counted 11 more missing orcas and 5 more in 1991; all presumably died. Oil droplets had likely entered their lungs, traveled through their blood, aggregated in their brains and livers and caused lesions, brain damage, and death. By 1992, 13 of 36 orcas in one study had died, and 11 of 21 in a second study perished.

Of 14 seals collected by scientists, 9 had toxic levels of oil in their brains. These seals had difficulty breathing, swimming, feeding, and diving. Two biologists estimated that the spill killed 300 seals in 1989 alone. The seals’ birthrate declined 26 percent in 1989 and the population of seals fell 2 to 6 percent in the 1990s.

A small amount of oil spread on the feathers of birds suffices to cause hypothermia and death. Many of the birds that succumbed to the spill sank to the bottom of the ocean or were eaten by predators, making it difficult to measure bird mortality. Between March and December 1989, researchers collected 37,000 dead birds. Of murres alone, one biologist put the death toll between 100,000 and 300,000, a number larger than any known kill of birds by oil anywhere in the world. One scientist estimated that murres would need 20 to 70 years to rebuild their population. One estimate put the total number of dead birds between 300,000 and 645,000. Oil had likely altered birds’ metabolism and reduced reproduction.

See also: Arctic National Wildlife Refuge (ANWR); ExxonMobil; Oil Tanker; Pollutants of the Petroleum Industry; United States
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ExxonMobil

Christopher Cumo

ExxonMobil traces its lineage to the legacy of John D. Rockefeller, Sr. In 1863, he invested $4,000 in an oil refinery in Cleveland, Ohio. Kerosene, a distillate of oil, was then the primary product of oil, which was used for illumination. Gasoline and the automobile era would come later. Rockefeller followed this initial investment with others in refineries and oil fields in Pennsylvania and Ohio. In 1870 he founded Standard Oil in Ohio. Following efforts to dissolve the Standard Oil trust in Ohio, Rockefeller reorganized his holdings as the Standard Oil Company of New Jersey, known simply as Jersey Oil or just Jersey. By 1900, Jersey was the leading supplier of kerosene to China. Jersey invented its own lamps, selling more than 750,000 in 1907 to China for 7.5 cents per lamp, 4 cents below the cost of manufacture. Rockefeller was willing to sell lamps so cheaply because of the demand they would generate for kerosene. Jersey remained the chief supplier of kerosene to China until the Maoist Revolution of 1949. In 1910 Jersey exported 18.5 million of its 24 million barrels of oil it processed in the United States.
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A motorist walks back to her car at an Exxon gas station on April 27, 2006, in Scarborough, Maine. A Mobil station is seen across Route 1.

(AP Photo/Robert F. Bukaty)

In 1911, the U.S. Supreme Court, evidently fearing that Standard Oil had become large enough to suppress competition, ordered its dissolution into 33 separate companies. That year Standard Oil recorded earnings of $96 million, and the company was worth $660 million. In 1911, kerosene represented 40 percent of its sales, but gasoline was beginning its ascent, though it totaled just 12 percent of sales that year. As a broad category, fuel oil stood at one-third of Standard Oil’s sales in 1911. In addition to its operations in North America, Standard Oil had refineries and oil fields in South America, Europe, Asia, Australia, and Africa.

After the breakup of Standard Oil, Jersey was the largest of the remnants, owning 13 natural gas companies, several pipelines, companies in Canada and Romania, and refineries in New Jersey, Louisiana, Canada, Cuba, Romania, and Germany. At the breakup, Jersey was worth more than $600 million and held 43 percent of the former Standard Oil’s assets. In 1917, Vacuum Oil, another remnant of the breakup, built a refinery in New Jersey. U.S. demand for gasoline spurred the growth of Jersey and Vacuum, but the two faced competition from the other affiliates of the former Standard Oil and from Russia and Royal Dutch Shell.

World War I stoked demand for oil, but Jersey lost 23 tankers to German submarines. After the war some of the affiliates of the former Standard Oil began to recombine. Socony bought Magnolia in 1925 and later General Petroleum and White Eagle. Vacuum bought Lubrite Refining, Wedhams Oil, and White Star Refining. With General Motors, Jersey created Ethyl Gasoline Corporation in 1924 and purchased a majority of shares in Venezuela’s Creole Petroleum in 1928. Jersey and Socony both bought shares in Iraq Petroleum. Since the breakup of 1911, Jersey had by the late 1920s quadrupled in value. In 1929 Jersey bought shares in Anglo-American Oil Company, doubtless to gain access to British markets. In 1931 Socony and Vacuum merged to create Socony-Vacuum Corporation. The Great Depression was not kind to Jersey, whose income fell to less than $300,000 in 1932. With the United States in the doldrums, Jersey turned to Asia, where it merged its operations with those of Socony-Vacuum to create Standard-Vacuum Oil Company. Yet Jersey faced problems closer to home as Bolivia in 1937 and Mexico in 1938 nationalized Jersey’s refineries in these countries.

World War II provided opportunities as well as dangers. The war stimulated Jersey and Socony-Vacuum to produce high-octane fuel for airplanes, yet German submarines sank 67 of Jersey’s tankers, one-third of its fleet, and 32 of Socony-Vacuum’s tankers. Wartime demand for oil led Jersey to increase production from 820,000 barrels per day in 1940 to 1.1 million barrels per day in 1945. Much of this oil came from Venezuela. Post–World War II affluence heightened demand for oil. Between 1946 and 1950, Jersey’s sales increased more than 40 percent, and Socony-Vacuum’s sales grew 50 percent. Together, these companies increased production more than 1 million barrels per day between 1946 and 1950 and added more than 100 new tankers to their fleets. After World War II, Jersey explored for oil in Venezuela, Peru, and Colombia, and Socony-Vacuum searched for oil in the Middle and Far East. In 1948, Jersey and Socony-Vacuum purchased shares in Saudi Aramco to gain access to Saudi Arabian oil. In 1954, Jersey and Socony-Vacuum began producing oil in Iran. In the 1950s, these companies explored for oil in Libya, Jersey merged with Humble Oil, and Socony-Vacuum formed Mobil Oil. In 1959, Jersey participated in the discovery of natural gas in Groningen, the Netherlands. In 1965 and 1966, Jersey discovered oil and natural gas in the Bass Strait of Australia. In 1968, Jersey participated in the discovery of oil in Prudhoe Bay, Alaska, the largest find in U.S. history. In 1968, Mobil discovered natural gas in the North Sea. Later efforts yielded oil and more natural gas.

In the early 1970s, Mobil built refineries in Japan, the Netherlands, Germany, and Illinois and expanded marketing in the American South. In 1971, Mobil discovered oil in Arum, Indonesia, and, in the mid-1970s, in the North Sea. Jersey and Mobil were eager to discover sources of oil outside the volatile Middle East, particularly after the embargo of 1973. In 1979, Mobil discovered oil off the Canadian shore at Hibernia. Seeking to diversify, Mobil in the mid-1970s invested in Montgomery Ward and the Container Corporation of America.

In 1972, Jersey changed its name to Exxon Corporation, expanding refineries in Texas, Canada, Belgium, France, Germany, the Netherlands, and Britain. Between 1975 and 1977, Exxon joined British Petroleum and ConocoPhillips in building the Alaska oil pipeline. That decade, Exxon discovered oil in Alabama, Alaska, Florida, Malaysia, Australia, and the North Sea. In 1978, Exxon began deriving oil for Canada’s oil sands. Also eager to diversify, Exxon invested in the discovery of minerals in Wisconsin and Chile; in uranium in the United States, Australia, and Canada; and in coal in the United States, Colombia, and Australia. Exxon invested in nuclear power plants and in the generation of electricity from sunlight. When oil prices fell in the 1980s, Exxon sold its nonoil enterprises, and Mobil sold Montgomery Ward and the Container Company of America. In the 1980s, Mobil bought Superior Oil and built the Chalmette Refinery in Venezuela.

Events tarnished Exxon’s image in the late 1980s and early 1990s. The Exxon Valdez oil spill in 1989 was arguably the worst environmental disaster in history. In the 1990s, a fire erupted at Exxon’s Baton Rouge, Louisiana facility, and a pipeline leaked oil in New Jersey. In the aftermath of these problems, Exxon pursued safety and efficiency. It initiated a global search for oil, which succeeded in Africa. In 1995, Exxon partnered with Russia to derive oil from Sakhalin Island. To increase profits, Exxon cut staff from 104,000 employees in 1990 to 79,000 in 1998. With fewer employees, profits grew 50 percent in the late 1990s.

In the early 1990s, Mobil bought Exxon’s refineries in Australia and partnered with Qatar to derive oil from the North Field and to build plants to supply liquefied natural gas. That decade, Mobil explored for oil in Kazakhstan and the Caspian Sea, built a refinery in Venezuela, extracted natural gas off the coast of Hibernia, partnered with Exxon to sell natural gas in the United States and Canada, and merged with Exxon to form ExxonMobil Corporation in 1999. ExxonMobil found oil in Nigeria, Australia, and Guinea and upgraded refineries in Peru, South Africa, Japan, Singapore, Australia, and China. Profits rose from $11.2 million in 2002 to $39.5 million in 2006. The latter year ExxonMobil produced 4.2 million barrels of oil per day. That year 10 million automobiles per day refueled at ExxonMobil stations.

In 1877, Vacuum Oil developed the first lubricant for automobile engines. In the 1880s, Standard Oil chemist Herman Frasch invented a process for removing sulfur from oil. In 1885, Vacuum invented oil for high-performance engines. In 1886, Standard Oil launched the first oil tanker. In 1901, Vacuum invented the first oil for use in diesel engines. In 1913, Jersey chemist W. M. Burton invented the cracking process for deriving high-octane gasoline. In 1924, Magnolia laid a pipeline of more than 200 miles between Luling and Beaumont, Texas. In 1924, Jersey developed an additive for gasoline to reduce engine knocking. In 1928, Jersey adopted leaded gasoline. In 1935, Jersey refined the first 100-octane gasoline for high performance engines. In the 1940s, Jersey produced the first all-purpose oil for automobile engines. In 1942, Vacuum invented the first hydraulic fluid, MobilFluid, for warplanes. In 1954, Vacuum produced the first lubricant for the first nuclear-powered submarine, the USS Nautilus. In 1955, Magnolia built a 48-mile pipeline off the coast of Louisiana, then the world’s longest underwater pipeline. In the 1960s, Mobil improved the cracking process. In 1972, Mobil converted coal into gasoline and into methane. In 1997, Mobil opened the first gas station at which customers could pay at the pump with a credit card.
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Fossil Fuels

Christopher Cumo

During the Carboniferous period (360 to 300 million years ago), the climate was warm and wet. Dense forests of trees, ferns, and other plants covered the land. Fish and plankton were abundant in the ocean. When the fish and innumerable plankton died they descended to the bottom of the ocean and freshwater rivers and swamps. Over time these organisms formed billions of tons of dead biomass. Mud and sediment buried them. Under the tremendous pressure of this mud and sediment, which hardened into rock, and the heat from the interior of the earth and the action of bacteria, these organisms slowly decomposed. The decayed plankton and fish nearer the earth’s surface formed a dark, viscous liquid we know as oil. Oil may have been the first fossil fuel to form during the millions of years of the Carboniferous period. Whereas, the formation of natural gas occurred when plankton and fish at greater depth were subject to more intense pressure and heat. Over time, oil and natural gas rose toward the surface of Earth, where they were captured under caprock. It is here that most oil and natural gas are found.

The same processes were at work on land. Between roughly 400 and 300 million years ago, when the dense forests of trees, ferns, and other plants died, they sank to the bottom of the shallow seas that covered the land. These seas were ocean water in the eastern United States and freshwater in the West. As was true of the plankton and fish, layers of mud and sediment buried the billions of tons of dead trees and other plants. Pressure, heat, and bacteria slowly converted this biomass to coal. The coal that formed in the eastern United States absorbed sulfur from the ocean water. This sulfur pollutes the atmosphere when this coal is burned. The coal that formed in the West absorbed little sulfur and so is not as great a pollutant.


Airplanes

Airplanes are powered flying vehicles that are often used for transportation of passengers and goods across vast distances. They have also been adapted for military use by many countries around the world. Airplanes are usually powered by jet engines or propellers, and use thrust to maintain flight off the ground. The first sustained heavier-than-air powered flight took place in 1903 after the Wright brothers successfully flew their aircraft. Since then, technological developments have taken place, propelling aircraft to the forefront of commercial and passenger traffic. Many aircraft run on petroleum products. Turbine-powered aircraft, for example, run on jet fuel, a form of highly purified kerosene.




Boeing

Boeing is a U.S.-based aerospace company and is a leading manufacturer of commercial jetliners, and defense, space, and security systems. Boeing employs over 170,000 people and is divided into five divisions for commercial planes, defense, space and security, engineering and operations technology, and capital. It is among the largest global aircraft manufacturers, supporting airlines and aircraft in 150 countries.



Fossil fuels, in the parlance of chemistry, are long chain carbon molecules. They have many carbon to carbon and carbon to hydrogen bonds. When these fuels are burned these bonds are broken, releasing the energy that has been stored in them for human use. Oil, when refined into gasoline and diesel fuel, powers automobiles. Refined into jet fuel, oil powers airplanes. Fossil fuels are used to heat and cool buildings and to generate electricity. The heating of buildings is often accomplished by burning natural gas or home heating oil and the cooling by electricity. Oil, coal, and natural gas may all be converted into electricity. In a power plant, oil, coal, or natural gas is burned to boil water. The steam released by the boiling water turns a turbine, generating electricity. Some oil is also used to power ships.

Of the three fossil fuels, coal is the most abundant and its use has increased since the energy crises of the 1970s. Yet oil remains the leading fossil fuel. In 2001, 38 percent of all energy that humans used was derived from oil, 24 percent from coal, and 23 percent from natural gas. The remaining 15 percent came from nuclear power and renewable sources of energy. In 2004, fossil fuels supplied 86 percent of the world’s energy, a statistic that is virtually unchanged from 2001 and that implies that renewables are still in the early stages of development. Despite their importance, fossil fuels are finite and will not last forever. One estimate forecasts that by 2100 CE fossil fuels will be too inaccessible and too expensive to extract. Humans will need other sources of energy. Renewable energy may be the most attractive option in the long term.

See also: Energy Consumption; Gasoline; Kerosene; Natural Gas; Petroleum Products; Refining
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Gasoline

Christopher Cumo

Known as petrol in Europe, gasoline is a distillate of oil. The oil that is pumped from the ground, known as crude oil, is a mixture of chemicals. These chemicals are carbon molecules of various lengths. When these molecules are burned the energy stored in their bonds is released. One gallon of gasoline has 1.3 million joules of energy, an amount equal to 125,000 British Thermal Units or 36,650 watt hours. If gasoline were a food, one gallon would supply 31,000 calories, the amount of energy in 110 hamburgers. The larger the carbon chain the heavier it is and the higher is the boiling point. Because molecules of various lengths have different boiling points and therefore different temperatures at which they condense, oil refineries can separate them by heating and then condensing them. It turns out that molecules in a chain of between 7 and 11 carbon atoms are suitable, though the 7-chain molecule has drawbacks, for burning in an internal combustion engine and have the name gasoline. Gasoline, therefore, is not a single molecule but a mixture of carbon and hydrogen molecules. The molecules of gasoline are mostly distilled from oil at temperatures below the boiling point of water. Because they will vaporize at room temperature, these molecules evaporate quickly.

The distillation process that refineries use heats crude oil until its component chemicals boil. The shortest and lightest chains of carbon boil first. Gasoline boils between 104 and 401 degrees Fahrenheit. Once boiled, the steam of these chemicals enters a column, where it rises. As it rises, it cools. The molecules with the highest boiling point condense first and liquefy in a tray. Molecules with lower boiling points condense further up the column and are collected in separate compartments. In this way the diverse molecules in crude oil are separated, gasoline among them. Refineries may also produce gasoline by cracking or breaking apart longer chains of molecules into gasoline. Using another process, refineries may also combine shorter molecules into longer ones, again with the aim of yielding gasoline. Refineries must treat gasoline to remove impurities. For example, treating gasoline with sulfuric acid removes nitrogen, double-bonded carbon molecules, oxygen compounds, tar, and asphalt. Treatment with hydrogen sulfide removes sulfur.

An octane is a sequence of eight atoms in the spine of a molecule. In the case of gasoline, an octane is a chain of eight carbon atoms. Gasoline is sold by the percent of octane. An octane rating of 87, regular unleaded gasoline, is 87 percent octane and 13 percent heptane, a molecule of 7 carbon atoms, the lightest molecule of gasoline. The lighter the molecule of gasoline, the more cheaply it is derived. An internal combustion engine works by drawing air and a small amount of gasoline into a chamber. This occurs on the downstroke of a piston. When a piston rises to the top of the chamber it compresses the air and gasoline. At the top of the piston stroke, a spark plug ignites the gasoline, causing it to explode and forcing the piston down. But heptane is not ideal for this process. It ignites prematurely on compression, before the spark plug fires, and prematurely forces the piston down. This is known as knocking. Octane, however, works well in an internal combustion engine. The piston can compress it without its prematurely igniting. One hundred percent octane would be desirable for automobiles, but it would be expensive. Refineries compromise by blending just enough octane in a grade of gasoline to eliminate knocking. Most automobile engines run well on 87 percent octane, but high-performance engines require a larger fraction of octane at higher prices.

[image: image]

A man puts gasoline in his Buick roadster on a trip through upstate New York in 1909.

(Library of Congress)

During World War I, chemists discovered that the addition of tetraethyl lead to lower grades of gasoline increased their octane rating. It was therefore possible to enrich cheaper grades of gasoline without sacrificing an automobile’s performance. Ethyl or leaded gasoline was cheaper than using distilled octane and so became popular. Yet it had drawbacks. It clogged catalytic converters and covered the planet and life on it with a thin layer of lead, a toxin to humans and other forms of life. In 1986, the United States banned leaded gasoline, though Europeans continued to use it until 2000. The abandonment of leaded gasoline forced refineries to distill higher grades of gasoline and so prices rose. Airplanes, however, still use leaded fuel. Another way to increase octane rating is to add methyl teriary betyl ether (MTBE) to gasoline. This chemical improves the combustion of gasoline, making an engine more efficient at using oxygen so that it produces more carbon dioxide and less carbon monoxide. In 1990, the U.S. Congress passed the Clean Air Act, which led refineries to add more MTBE to gasoline, which may contain as much as 15 percent MTBE. Yet some scientists believe that MTBE causes cancer. Because it mixes with water, MTBE may seep into groundwater, contaminating drinking water. Some refineries have replaced MTBE with ethanol, which also boosts octane rating. Ethanol is more expensive than MTBE, though it appears not to be a carcinogen. Ethanol may be derived from plants. In the United States ethanol is derived from corn, a boon to farmers in the Corn Belt but a point of contention in a hungry world where one might argue that corn should feed humans and livestock rather than automobiles. In the United States gasoline has 5.9 percent ethanol. The European Union averages 5 percent ethanol in gasoline, though France averages 10 percent and Sweden as much as 15 percent. Brazilian gasoline has 18 to 20 percent ethanol.

In theory, the carbon in gasoline, when burned, should bond with oxygen to yield carbon dioxide and the hydrogen should bond with oxygen to yield water. In reality, combustion is imperfect and produces, in addition to carbon dioxide and water, carbon monoxide, which when inhaled in quantity is fatal, nitrous oxides that cause smog, and uncombusted hydrocarbons that create ozone. Catalytic converters eliminate some of this pollution, but even in a perfect world, one must confess that automobiles generate lots of carbon dioxide from the combustion of gasoline. One gallon of gasoline yields five or six pounds of carbon dioxide. The United States pumps 2 billion pounds of carbon dioxide into the atmosphere every day. The addition of carbon dioxide to the atmosphere appears to be warming Earth.

See also: Brazil; Energy Consumption; France; Greenhouse Gas; Petrochemicals; Petroleum Products; Pollutants of the Petroleum Industry; Refining; Sweden; United States
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Gazprom (Russia)

Xiaobing Li
Michael Molina

Russia’s largest company, Gazprom, is the employer of some 400,000 people and owns about one-fifth of the planet’s natural gas reserves. Following its 2005 purchase of the Russian oil company Sibneft (the largest transaction ever made in Russia), Gazprom’s total energy reserves are now six times the size of those of the world’s biggest corporation, ExxonMobil, and its reserves are the world’s third largest after Saudi Arabia and Iran. As of 2004, the company was the sole supplier of natural gas to numerous European nations, including Estonia, Finland, Latvia, Lithuania, and Slovakia, and it supplied the majority of gas for many others, including Austria, the Czech Republic, Hungary, Poland, and Turkey.

[image: image]

Gazprom and Shell announce the formation of Gazprom & Apos, the first Liquefied Natural Gas (LNG) delivery into the United States at the Dominion Cove Point facility in Maryland on September 2, 2005. The shipment, purchased by Shell, is a significant milestone for Gazprom in the global LNG market and reinforces the growing cooperation between the two energy companies. From left: Paul Koonce, CEO, Dominion Energy; Dave Roberts, Executive VP and Managing Director Asia and Middle East, BG; Alexander Medvedev, Deputy Chairman, Gazprom; and Linda Cook, Executive Director, Royal Dutch Shell plc.

(PRNewsFoto/Shell/AP Photo)

Gazprom is the Russian successor to the Soviet Union’s Head Department of the Gas Industry (Glavnoe upravlenie gazovoi promyshlennosti—Glavgaz), which was founded in 1956. The natural gas industry boomed during the Soviet era, with production nearly quintupling during the latter half of the 1970s; and in 1984, the Soviet Union became the world’s largest gas producer. In the years of perestroika that preceded the Soviet collapse of 1991, then-premier Mikhail Gorbachev reformed Glavgaz, officially founding Gazprom in 1989. The company was privatized in 1993, and by 2000, the Russian government owned a mere 38 percent stake in the company, though it had once been a state ministry.

Although Gazprom is technically no longer an exclusively state-owned business, the Russian government increased its company shares to 51 percent in 2005, giving it a majority holding that placed Gazprom back firmly under state control. Russian first deputy prime minister Dmitry Medvedev, who is widely believed to be Vladimir Putin’s presidential heir, is also chair of Gazprom’s Board of Directors. Government control of Gazprom, combined with the company’s dominance in European import markets, has transformed the Russian gas supply into a powerful political leveraging tool. In recent years, Russia’s unique position of power over European energy security has led the European Union to steer the diversification of its energy imports away from Russia.

Aside from its gas and oil concerns, Gazprom controls several subsidiary companies, among them the bank Gazprombank, which has some 2 million clients. In turn, Gazprombank is the owner of Gazprom Media, the parent company of several leading Russian television stations and newspapers, including Izvestia.

See also: Austria (Republik Österreich); Czech Republic; ExxonMobil; Finland; Hungary; Iran; Lithuania; Natural Gas; Poland; Russia; Saudi Arabia; Slovakia; Turkey

References

Ebel, Robert E. Energy Choices in Russia. Washington, DC: Center for Strategic and International Studies, 1994.

Gel’man Vladimir, and Otar Marganiya, eds. Resource Curse and Post-Soviet Eurasia: Oil, Gas, and Modernization. Lanham, MD: Rowman & Littlefield Publishers, 2010.

Rosner, Kevin. Gazprom and the Russian State. London, UK: GMB Publishing Ltd., 2006.

Smith, Keith C. Russian Energy Politics in the Baltics, Poland, and Ukraine: A New Stealth Imperialism? Washington, DC: Center for Strategic and International Studies, 2005.

Stern, Jonathan P. The Future of Russian Gas and Gazprom. New York: Oxford University Press, 2005.

Sutela, Pekka. The Political Economy of Putin’s Russia. London and New York: Routledge, 2012.

Ghawar Field (Saudi Arabia)

Christopher Cumo

Although he did not discover Ghawar Field, Arabian American Oil Company (Aramco) geologist Nestor Sander was the first to suggest that this region of the Saudi Arabian desert might harbor oil. In the 1940s, wells that were sunk at the northern and southern ends of Ghawar, not then perceived as a single field, began yielding oil, and the world’s largest oil field began its march toward world domination. Once its boundaries had been fixed, and geologists appreciated its existence as a single entity, Ghawar measured 174 miles long and averaged 16 miles wide, though at its greatest extent, Ghawar is 31 miles wide. The field covers more than 2,000 square miles.

Geologists conceive of Ghawar, because of its enormity, as a group of segments of greater or lesser productivity. Oil was discovered in the Uthmaniyah sector in 1951, in Shedgum in 1952, in Hawiyah in 1953, and in Fazran in 1957. From north to south, Ghawar’s sectors are Fazran, Ain Dar, Shedgum, Uthmaniyah, Hawiyah, and Haradh. These regions are not uniformly productive. The northern regions—Ain Dar, Shedgum, and northern Uthmaniyah—are the most productive, though south of northern Uthmaniyah, in central and southern Ghawar, production drops sharply. Ain Dar, Shedgum, and northern Uthmaniyah yielded 4.2 of Ghawar’s 5.3 million barrels of oil per day in 1979. That year southern Uthmaniyah yielded only 400,000 barrels per day. Parts of central and southern Ghawar virtually ceased production as early as 1983. Even the best regions in Ghawar have probably yielded two-thirds of their reserves and must be in decline.

By one estimate, Ghawar produces four to five times more oil than the world’s second-largest field. According to geologists and oil executives, Ghawar averaged 4.6 to 5.2 million barrels per day between 1993 and 2003. This production has not been uniform. It increased between 1993 and 1997, dropped precipitously between 1997 and 1999, increased again in 2000 and 2001, declined in 2002, and rose to 5.2 million barrels per day in 2003. Since 2003, perhaps because of Saudi secrecy, few have attempted to estimate Ghawar’s productivity. Others who have speculated suggest that Ghawar’s productivity is closer to 4 than 5 million barrels per day. In 2003, a journalist at the New York Times reported that Ghawar yielded 5 million barrels per day. If this figure is accurate, Ghawar yields about 63 percent of Saudi Arabia’s output. Aramco reported in 2004 that Ain Dar and Shedgum together yielded 2 million barrels per day and may be the most productive regions of Ghawar. Uthmaniyah, Hawiyah, and Haradh yielded 1 million barrels of oil each, totaling 5 million barrels per day that many analysts favor.

Since 1951, Ghawar has yielded more than 55 billion barrels of oil. Between 1995 and 2005, one estimate put production at 18 billion barrels or roughly 5 million barrels per day. Since 1951, Ghawar has yielded 55 to 65 percent of Saudi Arabian oil. Of its regions, we have noted the productivity of the north. Hawiyah straddles the center of Ghawar. Haradh has not lived up to predictions of great productivity. Of Ghawar’s regions, the oil in the north is easily extracted because pressure in the subfields is high. The oil at Ghawar lies 6,000 to 7,400 feet deep. In its first decade, Ghawar yielded pure crude, not crude mixed with water. As pressure declined, oil became more difficult to extract. To compensate for this decline, Aramco in the late 1950s began injecting natural gas at Shedgum to maintain pressure and a robust flow of oil. When this was only partly successful, Aramco began injecting seawater into Ghawar to maintain pressure.

In the heyday of the 1950s, an individual well at Ghawar yielded more than 40,000 barrels per day. As production rose in the 1970s, wells began to yield oil and water. In 1970, Ghawar yielded 1.5 million barrels per day, in 1976 and 1977 5.2 million barrels per day, in 1981—the peak year—5.7 million barrels per day, and in 1985 only 1 million barrels per day. Between 1982 and 1990, Ghawar yielded 2.5 to 3 million barrels per day. Between 1978 and 1981 Ain Dar and Shedgum yielded 2.5 to 2.7 million barrels per day, in 1986 only 800,000 barrels per day, in the late 1980s 1.5 million barrels per day, and in 1990 and 1991 2.2 to 2.5 million barrels per day. At the same time, the yield of water increased to 35 percent of all liquids recovered from Ghawar. Yet the problem of insufficient pressure remained. By 1979, workers injected as much as 7 million barrels of water into Ghawar to maintain pressure.

Although Ain Dar and Shedgum comprise only 10 percent of Ghawar’s area, they have produced 27 of the 55 billion barrels of oil since 1951. For two decades, the regions yielded oil free from water. Wells have varied in productivity. A single well at Ghawar yielded oil for as long as 30 years, though other wells, initially deemed promising, had a lifespan of only 11 years. One well drilled in 1968 was productive less than one year. Other wells drilled in 1972 and 1977 had a longevity of only 2.5 years.

Optimists believe that Ghawar might yield 10 to 15 million barrels per day through 2050. Given Ghawar’s history, these numbers seem Pollyannaish. Pessimists expect decline in even the great sectors of Ain Dar and Shedgum. “Twilight at Ghawar is fast approaching,” wrote Matthew R. Simmons, chief executive officer of investment bank Simmons and Company.

See also: Crude Oil; Exports; Extraction; Oil Depletion; Saudi Arabia; Saudi Aramco
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Globalization

Brian C. Black

“If the United States celebrated economic milestones the way we celebrate military and political ones,” writes business journalist Lisa Margonelli in Oil on the Brain, “we’d all get a holiday on March 30 to honor the day in 1983 when crude oil futures first began trading, making all of us participants in the giant world market of petroleum.”

The term globalization has become an all-inclusive way of describing the interdependence of economies as transportation and trade technology that allowed distant nations to interact with one another, particularly after 1950. Although this increased interaction influences many commodities, it can be argued that petroleum led the way. Because of its scattered occurrence and growing importance to developed nations, developing oil demanded a global reach by the 1890s.


Worldwide Occupy Protests

The Occupy Movement protests were a worldwide phenomenon that began in 2011 in New York City. The initial protest began in New York City as a reaction against corporate influence and the disparity between rich and poor. This Occupy Wall Street movement expanded to include indigenous protests in over 80 countries. The protests resulted in massive media coverage and nearly 8,000 arrests in the United States alone. The protests slowly died out, achieving little in the way of significant political or economic reform. Their impact remains, however, cementing slogans such as “the 99 percent,” and “occupy.”



Pricing crude in a global market was, of course, the extension of the process that began in the late 1800s to actually define petroleum as a commodity on a global scale. This development was principally derived from the resources’ availability across the globe. To develop these sprawling supplies, petroleum corporations were some of the first truly transnational business entities.

Global development of crude, however, does not begin to capture the complexity of the commodity after World War I. Given oil’s newfound importance because of national security, it became the subject of diplomacy and global consultation—in addition to worldwide development.

In the meeting of the Inter-Allied Petroleum Conference immediately after the Armistice had been signed, the lead speaker declared: “The Allied cause had floated to victory upon a wave of oil.” A later speaker from France offered that just as oil had been the blood of war, now it must “be the blood of the peace.” This realization defined most human lives during the coming decades as petroleum became a critical domestic commodity.

More important, though, as a strategic commodity, petroleum would never leave center stage. As U.S. President Woodrow Wilson led world leaders to think cooperatively of a League of Nations, British forces secured their control over Mesopotamian oil by taking Mosul. In addition, ensuing agreements secured British dominance over the area now known as the Middle East. Their interest fueled further exploration by oil companies and by petroleum geologists. By the 1920s, the findings established a redline spanning the nations reaching from Turkey to Oman that held the largest supply of petroleum on Earth.

By 1928, this arrangement took more official form as the Red Line Agreement, in which Royal Dutch Shell, Anglo-Persian Oil Company, an American Group (five private companies), and French interests agreed to work only within this region in cooperation with the Turkish Petroleum Company, which was led by Calouste Sarkis Gulbenkian, an Armenian entrepreneur, who was also responsible for the agreement. Members of the group were given a 23.75 percent share in the consortium and asked to subscribe to a self-denying ordinance that prohibited the members from engaging in independent oil development within the designated region.


United Nations

The United Nations is a multinational organization of independent countries founded in 1945 with the intent to promote peace, security, and cooperation around the world. Headquartered in New York City, the United Nations is composed of several entities, including the General Assembly, Security Council, Economic and Social Council, and the International Court of Justice. The United Nations maintains important objectives around the world, including peacekeeping in war-torn regions, humanitarian assistance, and economic development. As of 2014 Ban Ki-moon serves as the UN Secretary-General.



By 1941, Max Weston Thornburg, one of the vice presidents of the Bahrain Petroleum Company, had been brought into the U.S. State Department as an adviser. The seriousness of petroleum access is demonstrated by its growing importance to the State Department, and Thornburg worked to exactly this end through the war years. In addition to interacting with foreign competitors for supplies, petroleum diplomacy also was needed to manage a growing desire for resource nationalization in Mexico and Venezuela. Across the board, Thornburg argued that if the United States were to maintain its dominant position in world oil, “it would need a ‘positive’ foreign oil policy that protected its interests and anticipated problems between U.S. companies and foreign governments before they developed into crises.” In cases such as Venezuela, policies might require the United States to support political leaders who were more likely to work closely with American oil interests. Through the mid-twentieth century, such efforts, on the whole, proved more successful in Venezuela than in Mexico. Regardless, though, the place of the United States in a post-World War II world was obviously predicated on accessing critical energy resources.

The primary focus of this new world order remained the Middle East. U.S. State Department economic adviser Herbert Feis, who worked with Thornburg, noted of this moment in history: “In all surveys of the situation, the pencil came to an awed pause at one point and place—the Middle East.” Similar to a child’s game of musical chairs, as the music stopped and each western power paired up with oil-possessing regions or nations, the late-starting United States sat where no other nation was interested: Saudi Arabia. Throughout 1943, amidst fear of British encroachment, the U.S. State Department used finances and diplomatic favor to lay the groundwork for its relationship with the Saudis. With the creation of the PRC in 1943, the United States made its task: “to buy or otherwise acquire reserves of proved petroleum from sources outside the U.S.” This agency became the major mechanism for joining a public-private effort that was needed to secure American energy interests in Saudi Arabia.

Cold War stratification held parts of the world in check for decades. Some of the earliest fractures in this bipolar world appeared through the growing importance of resources, particularly crude oil, as they transcended the imposed ideological boundaries of nations. For nations possessing crude as well as those needing it, such developments marked a foretaste of a new world order.

In 1950, a Jersey Oil Company executive said simply: “It appears that in the future, Mideast crudes . . . may exceed requirements substantially.” By 1960, independence movements and decolonization influenced many of the nations of the Middle East. With this increasing autonomy, oil-producing nations sought to rectify the exploitative arrangements by banding together. In 1960, the oil-exporting nations joined forces to combat the unfettered influence of international oil companies by establishing the Organization of the Petroleum Exporting Countries (OPEC). During the subsequent years, OPEC would gain political clout through some activities of its own but also through the fuel dependence of developed nations such as the United States.

Between 1948 and 1972, consumption in the United States grew from 5.8 million barrels per day to 16.4. This threefold increase was surpassed by other parts of the world: Western Europe’s use of petroleum increased by 16 times and Japan by 137 times. Throughout the world, this growth was tied to the automobile: worldwide, automobile ownership rose from 18.9 million in 1949 to 161 million in 1972; the U.S. portion of this growth was significant, from 45 million to 119 million during the same years. New technologies enabled some refiners to increase the yields of gasoline, diesel and jet fuel, and heating oil from a barrel of petroleum, but the needs remained unlike anything the world had ever seen.

By the 1970s, suppliers of oil were able to seize a significantly powerful role in global politics. In the following decades, crude would become even more of a global commodity, defining national power and wealth. As the example of New York Mercantile Exchange (NYMEX) demonstrates, the commodity even reaches a point in which its price—its worth—unfolds in an abstract global mechanism in which futures buying helps refiners and producers to better manage their budgets and to hedge against any dramatic drops in price.

As a reaction to the 1970s oil crisis, futures trading at NYMEX has shaken the power structure of crude, but not necessarily away from leaders of producing countries or from the heads of the world’s massive oil corporations. Instead, the commodity of crude has been opened to additional actors and the traders and investors that they represent. This development makes petroleum a truly global commodity, as it derives its value from international patterns and trading.

See also: Anglo-Persian Oil Company (APOC); Bahrain; Crude Oil; Energy Consumption; Exports; France; Gasoline; Mexico; New York Mercantile Exchange (NYMEX); Oil Prices; Oman; Organization of the Petroleum Exporting Countries (OPEC); Royal Dutch Shell; Saudi Arabia; Turkey; United Kingdom; United States; Venezuela
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Great Depression (1930s)

Christopher Cumo

Although agriculture had been ailing since the end of World War I, the Great Depression began with the crash of the U.S. stock market in October 1929 and spread to other countries. When U.S. banks called in their short-term loans, banks worldwide had difficulty meeting their obligations. Panic ensued as Americans and Europeans withdrew their money from banks, causing them to collapse. So desperate were businesses for cash that they slashed prices, but few consumers were buying. Businesses laid off workers and unemployment grew. Between 1929 and 1933, world factory production fell 38 percent. Countries raised tariffs to keep out imports, stymieing international trade. Birthrates fell as couples delayed marriage. Suicides and instances of mental illness increased. Hunger was prevalent even as farmers plowed under crops and slaughtered livestock to reduce the large surplus of agricultural goods. In 1930, Austrian physician Sigmund Freud characterized the mood of people as anxious.

As the demand for oil fell, so did its price. Worldwide, a barrel of oil had cost $1.88 in 1926, but the figure had slumped to 65 cents by 1931. In the United States it fell all the way to 4 cents at the nadir of the Great Depression. Although figures are hard to pinpoint, people must have been driving less, reducing the demand for gasoline, a distillate of oil. Gasoline’s importance to the oil economy was evident in the fact that by 1930 it had replaced kerosene as the principal source of refined oil. One measure of the declining demand for gasoline might be found in the diminution in auto sales. Whereas General Motors sold 267,991 Buicks in 1926, it sold only 9,485 in 1931. Cadillac sales revealed a similar pattern, down from 27,340 in 1926 to 9,153 in 1932. Discoveries of oil in Texas and Oklahoma in the 1930s made the oil industry analogous to agriculture: too much supply for muted demand.

The oil industry approached its problems much as other businesses had by laying off workers. Whereas the headquarters of the Anglo-Persian Oil Company (now British Petroleum) had more than 1,000 employees in 1924, it had barely 600 in 1934. Draconian cuts roughly halved the workforce in Iran from 31,000 employees in 1924 to fewer than 16,000 in 1934. Expenditures at Anglo-Persian Oil fell from 28.2 million pounds sterling in 1930 to 2.7 million pounds sterling in 1932, and profits diminished from 6.5 million pounds sterling in 1930 to 3.1 million pounds sterling in 1933. As Anglo-Persian Oil cut its workforce, it reduced dividends and royalties to the shah of Iran, on whose land the company drilled for oil. In 1930 Anglo-Persian Oil paid the shah 1.3 million pounds sterling in royalties but just 300,000 pounds sterling the next year. Anglo-Persian and other Western oil companies faced competition in the 1930s from Soviet Oil, increasing the problem of oversupply.

In the United States, Standard Oil remnants Socony and Vacuum merged in 1931, probably to combine resources and share the cost of exploration, drilling for, and refining oil to form the Socony-Vacuum Oil Company. Size did not protect Standard Oil of New Jersey, known simply as Jersey Oil or just Jersey, from the Great Depression. Its income fell below $300,000 in 1932. Furthermore, it lost all its assets in Bolivia in 1937 and Mexico in 1938 when these nations nationalized the oil industry.

In 1932, General Motors formed the United Cities Motor Transit to replace the electric streetcar with diesel buses, a move that must have increased the demand for oil because diesel is a distillate of oil. Jersey sold lamps and the kerosene to light them to the Chinese. Perhaps the most important innovation in the oil industry during the Great Depression was the move toward cooperation rather than competition. The Socony-Vacuum merger was evidence of this trend, though more ambitious mergers followed. The desire to cooperate stemmed from the need to share risks and costs in a capital-intensive industry. With investment slackening in the Depression, oil companies found ways to cooperate, primarily in the Middle East.

In 1930, in a rare European venture, Jersey, Gulf Oil, and Atlantic Refining created the Societe Franco-Americaine de Raffinage to build a refinery near Le Hevre, France. In 1931, the U.S. firm Associated Oil partnered with Japanese investors to build a refinery in Japan. This was an uncommon instance whereby Western and non-Western investors cooperated in an oil venture. Associated Oil was the junior partner. Of the firm’s president, vice president, and managing director, only the vice president was an American. The principal U.S. role was to supply oil to the Japanese refinery. In 1933, Socony-Vacuum and Jersey created the Standard-Vacuum Oil Company to drill for and refine oil in Asia including the Persian Gulf states, Africa, and Oceania. In this venture, owned 50–50 between Jersey and Socony-Vacuum, Jersey refined oil in the Dutch East Indies. Socony-Vacuum marketed the oil throughout Asia, Africa, and Oceania. In 1934, Gulf Oil, desiring access to Kuwait’s oil, formed the Kuwait Oil Company with Anglo-Persian Oil. The venture must have stretched Gulf Oil’s resources thin because it did not pay dividends between 1932 and 1936. The Kuwait Oil Company acquired the right to drill for oil and natural gas in Kuwait for 75 years. The company drilled its first well in 1936 but found little oil. A second well in 1937 in Burgan, Kuwait, was more promising, but by 1939 Anglo-Persian Oil had distanced itself from the Kuwait Oil Company, preferring to concentrate on Iran and England. By the end of the Depression, Gulf Oil and Anglo-Persian Oil had not exported a single barrel of oil from Kuwait.

As early as 1930, Britain permitted Standard Oil of California, known simply as California Standard and today as Chevron, to drill for oil in Bahrain. California Standard found oil in Bahrain in 1932 and 1934 and acquired the right to drill for oil for 55 years from Britain. In December 1934, the company began exporting oil from Bahrain. In 1936 California Standard created with Texaco the Bahrain Petroleum Company. In exchange for the right to drill for oil for 60 years in Saudi Arabia, California Standard paid the country 30,000 pounds sterling, 5,000 pounds sterling per month rent, and four shillings per ton of oil produced. California Standard’s work in Bahrain and Saudi Arabia marked the United States’ entrance into the Middle East, a region that Britain considered its own. By 1936, California Standard had the capacity to refine 10,000 barrels of oil per day, yet some company executives were pessimistic about the Bahrain venture, wondering whether it would be a loss.

In 1936, California Standard, eager to cooperate with Texaco, which sold oil to India, Australia, China, the Philippines, and South Africa, formed a partnership in the Bahrain Petroleum Company, which owned California Texas Oil Company, a marketing firm called Caltex, to sell oil in Oceania, Asia, and Africa. That year, California Standard and Texaco created the California Arabian Standard Oil Company to maximize the find in Saudi Arabia. In a third venture that year, California Standard and Texaco created N.V. Nederlandsche Pacific Petroleum Company to explore for oil in Sumatra, Indonesia. In 1936 and 1937, Texaco and Socony-Vacuum created the Colombian Petroleum Company to drill for oil in Colombia.

With its stake in California Arabian Standard Oil Company and N.V. Nederlandsche Pacific Petroleum Company, California Standard gained access to markets in the Pacific and a partner in Texaco to share the cost of exploration. For its part, Texaco acquired its first holdings in the Eastern Hemisphere. In the late 1930s, Texaco sold oil to China, the Philippines, New Zealand, Australia, and India. In 1938, California Standard and Texaco made a large strike in Saudi Arabia and were able to fend off efforts from Germany, Italy, and Japan to gain concessions in the country. N.V. Nederlandsche Pacific Petroleum Company found oil in Sumatra in June 1939 but was unable to produce oil until after World War II. Heavily invested in Kuwait and committed to exploration in Venezuela, Gulf Oil decided not to invest in Bahrain in the 1930s. As early as 1936, Texaco and Socony-Vacuum formed the South American Gulf Company, the next year buying out the Caribbean Syndicate and completing a 263-mile pipeline in Colombia in October 1939. In 1937 Gulf Oil, International Petroleum Company, and Royal Dutch Shell drilled for and refined oil in Venezuela.

See also: Anglo-Persian Oil Company (APOC); Australia; British Petroleum (BP); Burgan Field (Kuwait); China (The People’s Republic of China, PRC); France; Germany; India; Indonesia; Italy; Kerosene; Kuwait; Kuwait Petroleum Corporation (KPC); Netherlands; Oil Prices; Philippines; Refining; Royal Dutch Shell; Saudi Arabia; Standard Oil Company; United Kingdom; United States; Venezuela
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Greenhouse Gas

Christopher Cumo

The sun produces light of various wavelengths, only a small fraction of which—the visible spectrum—humans can see. The differing wavelengths of light pass largely unimpeded through the atmosphere to earth. Where the light hits snow or ice it is reflected back into space. Alternatively, earth may absorb light, heating the planet. Plants, for example, capture sunlight with which they conduct photosynthesis. The earth radiates some of the light it captures back into the atmosphere as infrared light, a wavelength of light invisible to humans. Some of this infrared light passes back into space, but certain gases in the atmosphere capture a portion of this light, holding it as heat. That is, these gases trap heat in the atmosphere much as a greenhouse traps the sun’s heat, and for this reason they are known as greenhouse gases.

In recent years, scientists and the media have turned a critical eye toward greenhouse gases because their excess appears to be warming the earth. It is important, nonetheless, to realize that life would not exist on earth without a sufficient amount of greenhouse gases. If the atmosphere contained no greenhouse gases, the earth’s temperature would likely be –15 to –20 degrees Celsius, too cold for water to exist as liquid, a state necessary for life. Because greenhouse gases hold heat even at night, they prevent wild fluctuations in temperatures between day and night. The moon and Mars, bereft of greenhouse gases are uninhabited. The problem, as we have seen, arises from too ample a supply of greenhouse gases. Venus, having too many greenhouse gases, is too hot to sustain life.

Carbon dioxide (CO2) receives the majority of the media’s scrutiny because humans produce lots of it. The combustion of fossil fuels releases carbon atoms into the air to bond with oxygen atoms, forming carbon dioxide. The generation of electricity, the propulsion of an automobile, and the heating or cooling of a building or home generates carbon dioxide from the burning of fossil fuels. As early as 1896, Swedish physicist Svente Arrhenius noted that industry, by burning fossil fuels, generated vast amounts of carbon dioxide, which stayed in the atmosphere to trap heat in the form of infrared light. The accumulation of carbon dioxide in the atmosphere was thus warming the planet, and humans were responsible for this warming.
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A coal-burning power plant spews smoke into the air. Carbon dioxide, released as a by-product of burning coal, contributes to air pollution and global warming.

(Corel)

The amount of carbon dioxide in the atmosphere must vary over the course of a year. In spring and summer, plants, growing vigorously, must consume lots of carbon dioxide. Because the Northern Hemisphere has more landmass and presumably more plants, the draw down of carbon dioxide must be greater in spring and summer in the Northern Hemisphere than in the Southern Hemisphere. In autumn and winter, however, the death and decay of plants must liberate carbon dioxide back into the atmosphere, increasing the concentration of this gas.

During the last 650,000 years, the concentration of carbon dioxide in the atmosphere has fluctuated between 180 and 300 parts per million. From the outset of the Industrial Revolution around 1750, the earth’s atmosphere held about 280 parts per million of carbon dioxide. In 2005, the figure stood at 379 parts per million, well above the upper bound during the last 650,000 years. Between 1995 and 2005 the concentration of carbon dioxide increased 1.9 parts per million per year. Carbon dioxide concentration is increasing so rapidly because its liberation through the burning of fossil fuels is a rapid process, whereas its absorption by the soil and plants is a much slower process. Deforestation also contributes to an increase in carbon dioxide in two ways. First, the burning of this wood for heat and cooking in the developing world puts carbon dioxide into the atmosphere. Second, the removal of these trees reduces the capture of carbon dioxide by photosynthesis. Chiefly because of deforestation, developing nations are polluting the atmosphere with more carbon dioxide than are developed countries. Between 1950 and 2000, Asia, excluding the Middle East, arose as the primary carbon dioxide polluter, followed by North America, Europe, South America, the Middle East, Central America and the Caribbean, and Oceania. Among nations, the United States emits the most carbon dioxide followed by China, Russia, India, Japan, Germany, Canada, Britain, South Korea, and Italy. In 2003, the United States produced 5,793 million tons of carbon dioxide, China 4,147 million tons, Russia 1,496 million tons, India 1,276 million tons, and Japan 1,232 million tons. Since 1980, per capita output of carbon dioxide has been constant or even in decline in some regions of North America and Europe, the result of gains in energy efficiency and the movement of industries to developing countries in search of lower wages. France, Sweden, Britain, and Germany have all reduced their emissions of carbon dioxide in recent years. Other nations have been prodigal. Between 1990 and 2004, Turkey increased its emissions of carbon dioxide 72.6 percent, Spain 49 percent, Portugal 41 percent, and Greece and Canada 26.6 percent each.

Overall, humans cannot boast of being good stewards of the earth when one considers the emission of carbon dioxide. Between 2000 and 2010, the global emission of carbon dioxide increased 40 percent, with transportation and the generation of electricity the primary carbon dioxide polluters. In 2005, the generation of electricity produced 41 percent of U.S. carbon dioxide emissions.

Water vapor (H2O) is the most abundant greenhouse gas and may be the most important component of the greenhouse effect. As the climate warms, it causes more water to evaporate from rivers, lakes, and the ocean. At the same time, the warmer air becomes the more water vapor it can hold so that the amount of water vapor increases in the atmosphere as the earth warms. This water vapor causes the earth to warm still more in what is known as a feedback effect. Yet as water vapor increases in the atmosphere it forms more clouds, which may reflect sunlight back into space, cooling the earth.


Ecoterrorism

Ecoterrorism refers to sabotage intended to damage activities considered harmful to the environment. Ecoterrorism can occur against government as well as corporate groups, and it became a significant issue by the twenty-first century. Many environmentalist groups such as the Earth Liberation Front (ELF) and Greenpeace have adopted tactics to combat what they perceive as the exploitation and destruction of nature. Acts can include destruction of property, trespassing, and modification of natural resources to make them unsuitable for commercial use.



Methane (CH4) remains in the atmosphere for only 12 years, which is fortunate because it is a more potent greenhouse gas than carbon dioxide. The burning of natural gas releases carbon into the air to bond with hydrogen to form methane. The mining of coal, the respiration of rice plants, and the digestive system of cattle all release methane into the atmosphere. Since 1800, methane concentrations in the atmosphere have risen 150 percent, much of this increase probably due to the burning of natural gas. Curiously, since 1990 the concentration of methane in the atmosphere has held constant, though scientists are not sure why. During the last 650,000 years, the concentration of methane in the atmosphere has fluctuated between 320 and 790 parts per billion. At the onset of the Industrial Revolution, methane concentrations stood at 715 parts per billion and rose to 1,774 parts per billion in 2005, well above historical levels.

Unlike short-lived methane, nitrous oxide (N2O) persists for 120 years in the atmosphere. Bacteria in the tropics emit nitrous oxide. The production of manure, the treatment of sewage, the burning of fossil fuels, the manufacture of acids, and the use of fertilizers release nitrous oxide into the atmosphere. At the onset of the Industrial Revolution, the concentration of nitrous oxide in the atmosphere was 270 parts per billion. By 2007, it had reached 311 parts per billion.

Auto emissions, pollution, and the burning of vegetation release carbon, nitrogen, and oxygen molecules into the atmosphere that react with sunlight to produce ozone (O3). Since 1800, the amount of ozone in the atmosphere has almost doubled. Yet the production of chlorofluorocarbons, used as refrigerants, breaks down ozone in the stratosphere and may cause cooling.

Of the relative potency of greenhouse gases, carbon dioxide is the least potent. Methane is 21 times more potent than carbon dioxide in absorbing infrared light and its heat. Nitrous oxide is 310 times more potent than carbon dioxide. Chlorofluorocarbons are 6,200 to 7,100 times more potent than carbon dioxide. At the onset of the Industrial Revolution chlorofluorocarbons were nonexistent. By 2007, they reached a concentration of 0.5 parts per billion. They persist about 100 years in the atmosphere. Perfluoromethane (CF4) is 6,500 times more potent than carbon dioxide and persists 50,000 years in the atmosphere. A product of the mining of aluminum, perfluoromethane was unknown at the onset of the Industrial Revolution. In 2007, its concentration in the atmosphere was 0.07 parts per billion. Sulfurhexafluorine (SF6) is 23,900 times more potent than carbon dioxide and persists 3,200 years in the atmosphere. Unknown at the onset of the Industrial Revolution, sulfurhexafluorine concentrations reached 0.03 parts per billion in 2007.

The twentieth century was the warmest century in the last 1,000 years. Each year between 1995 and 2006 set a new record for maximum temperature. Between 1906 and 2006, the earth’s temperature increased 0.74 degrees Celsius, with the greatest increase in the last 50 years. The Arctic has heated faster than the tropics. The melting of ice and snow has increased sea levels. The ocean absorbs more than 80 percent of the sun’s heat, and as the ocean has warmed it has expanded, further increasing sea levels. Between 1900 and 1999 sea levels rose 17 centimeters. Between 1993 and 2003 sea levels increased 3.1 millimeters per year. Between 1999 and 2009 temperatures increased 0.3 to 6.4 degrees Celsius, causing sea levels to rise between 0.18 and 0.59 meters.


Global Warming

Global warming, also known as climate change, is the effect where weather patterns and temperatures change rapidly and unpredictably on a worldwide scale. Beginning in the late nineteenth century with the increase in industrialization, temperatures across the world have been on the increase. This is caused by the trapping of greenhouse gas emissions produced by the burning of fossil fuels, deforestation, pollution, and other human activities. The effects of global warming on the environment include increased droughts, floods, hurricanes, loss of the polar ice caps, and destruction of ecosystems. Scientists predict that unless these trends reverse, extreme weather conditions will only become worse.



Today’s carbon dioxide concentration has not occurred since the Pliocene period 3 million years ago. If humans burn most or all of their oil, carbon dioxide concentration could exceed 500 parts per million, a level that has not occurred since the Eocene period 57 to 35 million years ago. Temperatures might rise 4 degrees Celsius. If humans burn the rest of their coal, carbon dioxide concentration could surpass 1,000 parts per million, a level that has not occurred since the Cretaceous period 70 million years ago. Temperatures might increase more than 6 degrees Celsius, causing methane to bubble out of the ocean, leading to an increase in temperatures of 10 to 12 degrees Celsius.

See also: Canada; China (The People’s Republic of China, PRC); Energy Consumption; France; Gasoline; Germany; India; Italy; Pollutants of the Petroleum Industry; Portugal; Russia; South Korea (The Republic of Korea, ROK); Spain; Sweden; Turkey; United Kingdom; United States
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Guimaras Oil Spill (Philippines, 2006)

Christopher Cumo

On August 11, 2006, a cargo ship, the Solar 1, sank off the Panay Gulf in the Western Visayas Sea, the Philippines. Upon sinking, the ship disgorged more than 2 million liters of what has been called bunker fuel, industrial oil, and oil. Bunker fuel is a generic term for any fuel oil. All fuel oils are, like gasoline or kerosene, distillates of crude. Bunker fuel is a heavy distillate of oil. The only product heavier is asphalt. Bunker fuel is what one has left after all other hydrocarbons have boiled away during distillation. Bunker fuel from the spill floated to the coastline of southern Guimaras Island at the center of the Philippine Islands, including to an area that the government had deemed a protected marine habitat, Taklong Island National Marine Reserve (TINMR). Guimaras Island is considered an exotic locale studded with resorts and hotels. The pristine white sandy beaches have for many years attracted tourists who want something a little different than the beaches of the Virgin Islands. If fishing is the leading economic activity of Guimaras Island, tourism cannot be far behind in generating revenues. The Spanish, intent on Christianizing the Filipinos, had colonized Guimaras Island. At one time, the Augustinian friars, the Jesuits, and the Dominicans all fought for control of the island. In the early twentieth century, Lieutenant Douglas MacArthur, who would rise to fame in World War II, led a team of engineers to Guimaras Island to build roads. Lying in the tropics, Guimaras Island has a warm climate with rainfall between May and October and a dry season between November and April.
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Fishermen helplessly view the accumulated oil in a backyard on Guimaras Island in the central Philippines that was brought in by high tide on August 17, 2006, six days after an oil tanker sank at sea. Considered the worst oil spill in the country’s history, some 2 million liters (528,360 gallons) of bunker oil were lost at sea and threatened to plunge the country’s poorest province deeper into poverty.

(AP Photo/Pat Roque)

Most of the shoreline was near sea grass beds, and the oil coated both coast and beds for weeks before the government could begin cleaning off the fuel. Scientists reported a decrease in sea grass populations. This effect was still present a year after the spill. The fuel ruined the aesthetics and educational value of the sea grass and associated shoreline. The white pristine beaches of TINMR that once attracted tourists turned black with oil. The effect on sea grass was devastating because it serves as a refuge and breeding ground for fish, reptiles, and marine invertebrates. A healthy sea grass bed may support the survival of 20 metric tons of fish, seaweed, and marine invertebrates. These beds hold economic value, supporting local fisheries, shellfish gathering, seaweed farming, and sea cucumber collecting. The Guimaras Island spill of 2006 was the worst to afflict the Philippines in its history.

The Solar 1 had loaded bunker fuel, a severe pollutant, at Bataan, Philippines, and was on the way to Zamboanga, Philippines, when, on August 11, it encountered rough seas and bad weather. The captain was inexperienced, and the ship may have been holding twice the legal limit of bunker fuel. Overburdened and bereft of effective leadership, the Solar 1 succumbed to the sea, sinking in the Western Visayas Sea, noted for its fine fisheries. Indeed the Visayas Sea supplied all the fish eaten in the Philippines. The ship sank south of Guimaras Island about 500 kilometers south of Manila, the capital of the Philippines. The ship came to rest more than 600 meters below the surface of the sea. Two of the crew of 20 perished. The ship had bunker fuel in 10 compartments, one of which leaked immediately. The status of the other nine compartments remained a matter of controversy. More than 4,000 families had to evacuate Guimaras Island.

Two weeks after the fuel spill, Filipino president Gloria Arroyo called the spill “a national calamity.” The spill covered hundreds of kilometers (more than 100 miles) of shoreline and imperiled important fishing grounds. The worst effects were seen on Guimaras Island. Dead and dying wildlife accumulated on the beaches, leading tourists to decide to forego what had been the white sands of Guimaras’s beaches. Bunker fuel covered coral reefs, jeopardizing them. Residents of the island suffered various ailments from the spill. One Filipino died after inhaling the toxic odor from the fuel. The French news agency AFP tallied another four Filipinos in a hospital because of trouble breathing.

President Arroyo called on a unified effort from all Filipinos to clean the spill. She urged Petron Corporation, which had rented the Solar 1 for this voyage, to begin cleaning the spill immediately. One assumes that Petron Corporation bore some responsibility for environmental and human damage. Meanwhile, controversy raged over how much fuel had leaked. The Filipino Coast Guard believed that the other nine compartments of the Solar 1 might have been compromised and that at least one was leaking bunker fuel. Others felt confident that the other nine compartments had not given way. Two weeks after the spill, Filipino officials had yet to act, probably because they could not decide whether to raise the Solar 1 to the surface or to try to suck out the remaining fuel while the ship lay on the sea floor. President Arroyo appealed to Indonesia, Japan, and the United States for aid. In response, Japan sent a salvage ship to Guimaras Island in case officials decided to bring the Solar 1 to the surface. The Philippines’s Coast Guard favored raising the ship. The Coast Guard emphasized that the ship was too deep for the Philippine Islands to extract it on their own.

More than 15 square kilometers of coral reef, engulfed in oil, died. La Paz, a village on Guimaras Island, suffered some of the worst damage as fuel covered virtually the entire village. The spill caused mass unemployment because more than 150,000 Filipinos earned a livelihood from this region of the sea. The Coast Guard estimated that 40 percent of the bunker fuel had leaked immediately upon the Solar 1’s sinking and that more could be leaking. British firm Sunshine Marine Development Corporation, the ship’s owner, acknowledged responsibility and pledged to compensate Filipinos for their losses. This admission of responsibility appears to have lifted the burden of guilt from Petron Corporation. Environmental groups reported that cleanup might require more than 1 year and millions of pounds sterling.

According to one estimate, by August 22, 2006, the ship had disgorged 190,000 liters of bunker fuel into the sea, on the shoreline, and on the beaches. The Coast Guard reported that it had evidence of a new leak from the Solar 1. Petron Corporation denied that there was a new leak. No new oil, it believed, was floating to the surface of the sea. One should note, however, the Petron Corporation based its assessment on photographs taken by airplane rather than an undersea investigation of the wreck. Aware of this deficiency, Petron Corporation announced its intention to survey the wreck undersea, defending this action as prudent. The fuel had by then killed mangrove trees. The beaches, covered with rotting fish, taxed the efforts of local residents to clean them. The environmental organization Greenpeace described the spill as “an ecological time bomb.” In the end, the Philippine government chose not to raise the Solar 1; instead, it decided to suction the oil out of the wreck. Estimates of the spill vary widely. We have seen that one academic put the spill at more than 2 million liters. Another placed the leak at only 500,000 liters, with the remaining 1.5 million liters left in the hull. By another estimate, only 200,000 liters of bunker fuel spilled into the sea. Only in March 2007 was the bunker fuel, however much had spilled, suctioned from the wreck.

The World Wide Fund for Nature in the Philippines, Indonesia, and Malaysia believes that the biota will need two human generations to recover. Catches of blue marlin and yellowfin tuna declined. These fish were important to the local economy. Many of the fishermen who depended on them were poor and the disaster sank them further into poverty. The Philippine government established the Special Board of Marine Inquiry to affix blame. At the invitation of the government, thousands of Filipinos, many of them prisoners, shaved their heads to provide hair that was used to clean the spill. One scientist had discovered by chance that human hair and bird feathers are good at absorbing oil. Five hundred hair salons also donated hair for the cleanup effort. Filipinos also used coconut husks to absorb the fuel. Filipino Science and Technology Secretary Estrella Alabastos believes that coconut husks are better than human hair at absorbing bunker fuel.

See also: Gasoline; Indonesia; Japan; Kerosene; Malaysia; Philippines; United Kingdom; United States
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Hirsch Report (2005)

Christopher Cumo

In 2005, the U.S. Department of Energy commissioned a study titled “Peaking of World Oil Production: Impacts, Mitigation and Risk Management,” popularly known as the Hirsch Report in honor of lead author Robert L. Hirsch, senior energy adviser at Management Information Services. The report examined three alternatives. In the first, world leaders take no steps to prepare for peak oil until humans are at the critical moment. It is worth noting that humans will not be aware that they have reached peak oil until after the peak. Peak oil can be detected only in retrospect. The second alternative examined the possibility that governments will take action to ameliorate conditions 10 years before peak oil. Again, one should note that governments would not know that they are 10 years from peak oil because the peak can only be known in retrospect. The third alternative considered the possibility that humans might act 20 years ahead of peak oil. The same caveat applies. The Hirsch Report embraced the third scenario as the best. Governments should take two steps in attempting to head off peak oil. First, governments must develop alternative sources of energy, particularly a substitute for gasoline, a distillate of oil. Second, governments must increase the fuel efficiency of automobiles and presumably of appliances. Buildings must be insulated. By acting 20 years before peak oil, governments can ensure a smooth transition from oil to alternatives with the fewest social and economic problems.

In the second scenario, humans would act only 10 years before peak oil. The Hirsch Report determined that 10 years are insufficient to protect humans from social and economic problems resulting from the scarcity of oil. Humans would experience about 10 years of falling oil production without recourse to an adequate amount of alternative sources of energy. The worst scenario is the first, in which humans do not act until peak oil is upon them. They would face 20 years of declining oil production without adequate access to alternative energies. The effort needed to create these alternatives would initiate an expensive, intellectually challenging crash program in the development of alternative energies.

The opponents of the Hirsch Report regard it as an exercise in scare tactics. Hubbert had been wrong to forecast a global peak in 2000. Peak oil may not occur until 2030 or 2040 or perhaps even later. New discoveries of oil fields could push peak oil farther into the future. Diminishing demand in places like India and China may push peak oil further into the future. The Hirsch Report admitted that the timing of peak oil was uncertain but that it would surely occur. When it does the event will likely be abrupt. Humans may already be past the peak, or peak oil may still be decades away. The Hirsch Report suggested that peak oil might have occurred in 2004. If true, governments are tardy in taking action. Even optimists concede that it is difficult to envision peak oil much later than 2040. The United States, the world’s largest consumer of oil, will likely suffer the most from the decline of oil production following the peak. The chief problem will be to derive a substitute for gasoline and likely for the automobile. A rapid transition from gasoline to an alternative is unlikely. The labor of finding a gasoline substitute may require 20 years of intense effort. In addition to the automobile, airplanes, trains, and ships have no alternative to a distillate of oil. Waiting too long to confront this problem will lead to inexorably higher fuel costs. The rise in oil prices will cause inflation and unemployment. Only governments are equipped to solve a problem of this magnitude. The Hirsch Report urged U.S. and world leaders to undertake a crash program to develop alternative sources of energy. The United States has done poorly so far, particularly in the area of fuel efficiency. The average U.S. car gets just 22 miles per gallon of gasoline, whereas German automobiles boast twice this number. The Hirsch Report, somewhat controversially, underscored that the search for alternative energies will be even more important than the attempt to minimize climate change.

See also: China (The People’s Republic of China, PRC); Gasoline; Germany; Hubbert, M. King; India; Royal Dutch Shell; United States
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House of Saud

Christopher Cumo

The House of Saud is a family of royal Saudis who trace their lineage to Muhammad ibn Saud, a nobleman. The family includes some 7,000 members, all of whom are related by blood or marriage, though only about 2,000 of them are tremendously wealthy. One of Muhammad ibn Saud’s descendants, Ibn Saud, formed Saudi Arabia into a monarchy in 1932.

Saud, despite his kingship, was not wealthy. Some historians have characterized him as poor, though he still must have been important. In 1938, Standard Oil of California (now Chevron) bought a concession from Ibn Saud. His only interest in granting this concession appears to have been the desire to become rich. He appears to have had little appreciation of the importance of oil or training in law. Without anyone to advise him, Saud quickly signed a contract with Standard Oil of California. The contract granted the company a 60-year concession, of which it had total control because Saud had not asked to appoint a single person to Standard Oil of California’s board of directors. Saud had thereby given away part of his sovereignty, apparently without realizing it. Disputes that arose between Standard Oil of California and Saud would be adjudicated in the International Court of Justice in The Hague without recourse to Saudi Arabian law. In return for making Ibn Saud wealthy, Standard Oil of California gained control of the world’s largest reserves of oil. So long as he was wealthy, Saud did not care what happened to his people. Fearful of British hegemony in the Middle East, U.S. oil companies sought to strengthen their relationship with Ibn Saud, even helping him build an irrigated ranch to supply fresh produce to the royal table in a country bereft of water.
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President George W. Bush (right) shakes hands with Prince Saud al-Faisal, foreign minister of Saudi Arabia, during a meeting in the Oval Office of the White House on November 9, 2001.

(AP Photo/Kenneth Lambert)

Once Standard Oil of California began to realize how much oil Saudi Arabia had, it sought partnerships, inviting investment from Texaco and Standard Oil of New York (now ExxonMobil). Saud welcomed this arrangement, believing that the more rapidly oil fields were developed the richer he would become. In these early days, Ibn Saud received only one-sixteenth of oil revenues, the rest accruing to the American companies. In the 1940s, however, European companies approached Saud, offering him more money, but the United States countered these offers, making Saud still richer. The year 1949 marked a breakthrough as U.S. oil companies agreed to split oil revenues 50–50 with Saud. In 1953, the year of Ibn Saud’s death, Egyptian president Gamal Nasser began speaking out against Saud’s monopolization of oil wealth, demanding that Saud share his good fortune with other Arabs. Nasser’s remarks initiated an era in which ordinary Arabs have been increasingly dissatisfied with the House of Saud and its fabulous wealth. Toward the end of his life, Ibn Saud, eager to be free of U.S. constraints, partnered with Greek tankers to ship his oil. U.S. companies protested that only they had the right to ship Saud’s oil, and in the wake of this criticism the tanker venture failed.

In 1961, Arab oilmen meeting in Baghdad, Iraq, created the Organization of the Petroleum Exporting Countries (OPEC). The House of Saud was a founding member. After the 1967 Arab-Israeli War, the House of Saud moved to align itself more closely with the United States at the expense of other members of OPEC. The House of Saud has viewed the United States as its protector and has used OPEC as an instrument to increase production and thereby reduce prices. Other OPEC members resent the Saudi commitment to low prices because it limits their income. The United States and Europe, of course, benefit from low prices. The House of Saud has apparently sided with the West against its own neighbors. Rather than nationalize oil companies, the House of Saud invested in them. In the early 1970s, the House of Saud sold oil to the West for $14 per barrel when it fetched $35 per barrel on an open market. In 1979, the kingdom even lost money to keep oil prices low. Low prices did not endear the House of Saud to its people. Taxi drivers complained that they did not see the benefits of cheap oil. According to one thesis, Saudi Arabia, the most powerful member of OPEC, seeks to diminish rather than increase the power of the organization.

Oil has given the House of Saud unprecedented global power. Many Saudis are willing to overlook their leaders’ flaws because of the Sauds’ friendship, based on oil, with the West, particularly the United States. The House of Saud wields its power by controlling the production and price of oil, sometimes to the enmity of its neighbors. One writer disparaged the ruling family as “the world’s most absolute feudal monarchy” and Saudi Arabia as “a family fiefdom.” The image of a feudal lord and presumably of serfdom may be inappropriate because feudalism arose in an era in which agriculture was the dominant economic activity. The House of Saud perpetuates itself in an era when oil is king. The absolutism of the House of Saud makes the ruling family indistinguishable from the territory of Saudi Arabia and from its people, who have no voice in government. When the House of Saud speaks, it speaks for everyone in Saudi Arabia. The House of Saud derives its power from the fact that Saudi Arabia is the world’s largest producer of oil and has the world’s largest reserves of oil. In the Muslim world, Saudi Arabia is also important as the site of two Islamic shrines.

According to one thesis, the West, dependent on the House of Saud for oil, would like the wealth it generates to trickle down to the masses and throughout the Middle East. Yet the House of Saud pumps enough oil to keep prices stable, at a level at which wealth is unlikely to trickle down. The members of this opulent family view oil revenues as private income and feel no obligation to share with the rest of society. The family appears to exacerbate divisions in the Middle East, giving money to Syria to counter the influence of Egypt in both Africa and the Middle East. The family, with a tight grip on power, fears free elections and a free press. The House of Saud discouraged free elections in Algeria in hopes of thwarting the country’s rise to power among the oil rich nations of North Africa and the Middle East. The House of Saud, it appears, aims to slow progress toward democracy. The United States and its allies should be outraged, but they need oil too badly to utter a syllable of criticism. Democracy abroad might foster democracy at home, the royal family fears. The House of Saud simply diverts more money to the Ministry of Defense, perhaps to protect it from its own people.

Egypt and Syria, despite taking money from the House of Saud, appear to be restive. In homage to Nasser, they demand that the royal family share its oil wealth with the rest of the Arab world, particularly because Egypt and Syria have given the family military assistance. Many Arabs have concluded that they are too poor and the House of Saud is too rich. Yemen and Jordan are unhappy with the prodigal wealthy of the royal family. Iran and Saudi Arabia appear out of step, especially for religious reasons.

Meanwhile, trouble has arisen at home. The number of educated Saudis is growing faster than the economy can absorb them, leading to discontent among the intelligentsia. In response, King Fahd Saud, after some 30 years of false promises, created a council of advisers in a show of his openness to change. But because the king appointed the advisers, they were unlikely to criticize him. King Fahd did not view the creation of a council of advisers as a step toward democracy. Members of the House of Saud assert that Muslim countries are different from the West and are incapable of democracy. Members of the royal family view calls to share their wealth as interference in Saudi Arabia’s internal affairs and so deserve only contempt.

Through all its tribulations, the House of Saud believes that the United States and Europe will remain allies because they are so desperate for oil. With support from the West, the House of Saud can chart its own course, dominating OPEC to the irritation of its other members; condemning its own people to poverty for fear that had they a little money they might want more; and supporting corrupt, authoritarian regimes in the Middle East and North Africa. One writer judges the members of the Saudi royal family as corrupt as Iraq’s Saddam Hussein and Libya’s Muammar Qaddafi, both of whom had truncated lives. The United States and Europe are sensitive to the threat of revolution, such as the one that toppled the Shah of Iran. Revolution in Saudi Arabia might paralyze oil production. In such a case the United States could not occupy Saudi oil fields because Muslims regard these lands as holy, thereby precipitating war. The House of Saud is so powerful and so important to the developed world because Saudi oil is relatively easy to extract and therefore not as expensive as oil in several other places. The House of Saud directs the production of some 15 fields, curiously leaving another 45 idle. Were Saudi Arabia at full capacity it might produce 20 million barrels of oil per day. Some analysts believe that the House of Saud is presiding over the discovery of oil at a faster rate than it can be consumed. As natural gas had come to compete with oil, in the generation of electricity for example, the royal family has intensified efforts to increase the production of natural gas.

See also: Algeria; Egypt; ExxonMobil; Iran; Iraq; Israel; Nasser, Gamal Abdel; Oil Field; Organization of the Petroleum Exporting Countries (OPEC); Saudi Arabia; Standard Oil Company; Syria; United Kingdom; United States; Yemen
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Hubbert, M. King (1903–1989)

Brian C. Black

Known today as peak oil, the concept that oil supplies have an end might seem like common sense; however, for a century, the American approach to crude supplies was based on consumers giving no consideration to the reality that supplies were not endless. Introducing the counterreality of finite supplies has required a generation of science and education. One of the most important figures in substantiating this concept of the eventual “End of Oil” was M. King Hubbert, who worked as an industrial scientists in the mid-twentieth century.

During the twentieth century, human petroleum consumption, particularly by the United States, grew out of a massive increase in supply but also a commensurate incorporation of oil into basic details of everyday life. From transportation to agriculture, a human society took shape that assumed a ready supply of crude oil. Although this myth of oil’s infinite supply may not have been overtly identified as a cultural strategy, it operated behind very basic assumptions about how to apply new technologies. To suggest anything else would go against many basic priorities of American life in the twentieth century.

Based on the general theories of petroleum geologist M. King Hubbert, peak oil ran contrary to the culture of petroleum in nations such as the United States during the twentieth century. When Hubbert, who was working for Shell, first forecasted the brevity of the petroleum age in 1949, his employer and many professionals called him the latest in a century’s worth of Chicken Littles—skeptics predicting the impending end of petroleum supplies. In 1956, Hubbert put a point on his argument by focusing on the American domestic reserves, which he forecasted would peak within 30 to 35 years and then slowly decline. His professional standing did not change until his forecast proved accurate, when American production reached its peak in 1970. His theory became known as Hubbert’s Peak and geophysicists set out to apply his calculations to the known global supplies. Kenneth Deffeysses, for instance, reports that this global peak occurred in the first decade of the twenty-first century.

In the intervening years, petroleum geology changed dramatically. Seismic mapping now made it possible to quite accurately map the petroleum reserves that lay untapped beneath Earth’s crust. With this additional technology, estimates of reserves—and theories such as Hubbert’s—gained considerable credibility. Within this accepted paradigm, the primary variability became how increased competition, particularly as India and China industrialized, might make the supply’s demise come even more rapidly than forecasted. Although it remains nearly impossible for geologists to focus on a specific date, and some critics continue to quibble with Hubbert’s computations, by the early twenty-first century energy forecasters began to change the culture of petroleum to reflect an awareness of petroleum’s impending decline in supply. Large international oil companies began to diversify their efforts somewhat, particularly in the public sector. For instance, British Petroleum (BP) actually changed its official name to BP and its slogan to Beyond Petroleum in 2001.

Whether or not the industry for which Hubbert worked openly adopts his theory, the corporate culture of Big Oil has radically changed in the twenty-first century. The prescience of relying on endless supplies of crude has been undercut by geological reality. Much of humans’ contemporary culture of oil grows from a general acceptance of peak oil, whether the supply lasts 30 or 50 additional years. We live, however, in a moment of reconfiguration as we reconsider what role petroleum needs to play in the future of developed societies.

A glimpse of this future came in the early twenty-first century when prices of crude oil destabilized. Although there were a host of geopolitical, weather, and economic explanations for the 2007–2008 spikes in prices, the outcome was unthinkably high prices for this essential commodity. From the mid-1980s to September 2003, the inflation-adjusted price of a barrel of crude oil on NYMEX was generally under $25 per barrel. Then, during 2004, the price rose above $40, and then to $50. A series of events led the price to exceed $60 by August 11, 2005, and then briefly to exceed $75 in the middle of 2006. Prices then dropped back to $60 per barrel by the early part of 2007 before rising steeply again to $92 per barrel by October 2007. These record prices, then, were repeatedly shattered throughout the spring of 2008 until prices reached $147.02 per barrel on July 11, 2008. With the looming scarcity of peak oil and of increased consumption worldwide, most analysts agree that prices will only go up from their current point.

During these years of price spikes in the first decade of the twenty-first century, consumers received another reason to growl about Big Oil as the major oil companies garnered the largest profits in the business history of the world. Between 2004 to 2007, the profits of the supermajors—ExxonMobil, Total, Shell, BP, Chevron, and ConocoPhillips totaled $494.8 billion. Higher prices, it seemed clear, primarily resulted in more profits for these companies. This reality set the stage for consumers to feel a severe new level of angst toward Big Oil in the twenty-first century.

Thanks to crude, humans in developed societies have enjoyed a wondrous ride during the last century. The reality of petroleum’s finite supply is now often referred to as peak oil, based on the assumption of Hubbert’s Peak. Modern technology allows us now to know petroleum reserves’ extent—their locations, sizes, and depths—and, in fact, to see clearly the prescience of Hubbert’s assessment. In short, the rest of our lifetime will be spent with a declining supply of crude.

See also: British Petroleum (BP); China (The People’s Republic of China, PRC); Crude Oil; ExxonMobil; India; Standard Oil Company; United States

References

Black, Brian. Crude Reality: Petroleum in World History. New York: Rowman & Littlefield, 2012.

Black, Brian. Petrolia: The Landscape of America’s First Oil Boom. Baltimore: Johns Hopkins University Press, 2000.

Chernow, Ron. Titan: The Life of John D. Rockefeller, Sr. New York: Random House, 1998.

Deffeyes, Kenneth. Hubbert’s Peak. Princeton, NJ: Princeton University Press, 2001.

Oliens, Roger M., and Dianna Davids. Oil and Ideology: The American Oil Industry, 1859–1945. Chapel Hill: University of North Carolina Press, 1999.

Yergin, Daniel. The Prize: The Epic Quest for Oil, Money & Power. New York: Free Press, 1993.

Hubbert Peak Theory

Christopher Cumo

In 1956, Royal Dutch Shell geophysicist Marion King Hubbert—his name is sometimes rendered M. King Hubbert or Marion K. Hubbert—published a paper that described the development of an oil field, and thus all oil fields, in terms of a bell curve. In the initial stages of development oil production increases steeply only to level off, peaking at the apex of the curve, when half the oil has been consumed, and thereafter declining sharply until exhaustion of the field. It is important to note that Hubbert calculated peak oil from the reserve of oil, that is, the amount of oil that technology can access, which is less than the total amount of oil in a field.

Hubbert applied his model to the United States. Excluding Alaska, which was not then a state, he believed that the United States, including the Gulf of Mexico and other offshore areas, had 150 billion barrels of oil. Assuming an extraction rate of 6.6 million barrels per day in 1955, Hubbert estimated that U.S. production would peak in 1995. Second thoughts led him to perform an additional calculation. Supposing that the United States had 200 billion, not 150 billion, barrels of oil, production should peak in 1970. This second calculation proved correct as U.S. production peaked in 1970 and has since declined less than 1 percent per year. Improvements in the technology of extraction have slowed the rate of decrease, though there can be no denying that the United States is past its peak. Even the estimate of 200 billion barrels of reserve has been an underestimate. By 2010, the United States has consumed more than 200 billion barrels of oil with only 20 billion barrels left in reserve.

Hubbert also applied his model to the world, estimating a global peak in 2000. The consensus appears to be that world oil did not peak in 2000, though between 2005 and 2010 production declined from 73.7 million barrels of oil per day to 73.5 million barrels per day. Hubbert had not predicted the global peak because he underestimated worldwide reserves, which appear to be twice what Hubbert thought. But because the rate of consumption is also twice what Hubbert predicted, his model may not be far from wrong. If 2005 marked the peak, Hubbert was wrong by just five years.

The criticisms against Hubbert Peak Theory center on the timing of peak oil. Daniel Yergin, author of The Prize, believes that we are a long way from peak oil. By his calculations, 80 percent of the world’s oil remains to be extracted. If he is right we are nowhere near the halfway mark of consumption. Others who support the idea that the world has not yet hit peak production are not quite as Pollyannaish as Yergin. They assert that the world has consumed 1 trillion barrels of oil but reserves still harbor 1.4 trillion barrels. We are therefore 200 billion barrels from peak oil. At worldwide consumption of 75 million barrels per day, the peak may be seven years away and perhaps more if additional oil is discovered. Whatever the precise year of peak oil, it is important to note that humans have already extracted the best oil, and so the rate at which oil may be extracted will likely decline ahead of peak.

After the world has surpassed its peak in oil production, the decline of existing fields will outpace the discovery of new sources of oil. Robert Rapier, author of Power Plays, asserts that a number of countries, the United States among them, have passed their peak. The phrase “peak oil” implies that matters will worsen after the peak in production, but problems have already arisen, likely pollution and climate change, before the onset of peak oil. Rapier conceives of peak oil and its aftermath as a time when global supply will forever cease to be able to catch up to demand. The increase in the demand for oil and the difficulty in meeting this demand may suggest that peak oil is already upon us. The approach of peak oil and its aftermath will likely cause oil prices to rise, as they are now. Oil, which fetched $25 per barrel in 2000, increased to more than $100 per barrel in 2010, an increase that suggests that peak oil may have arrived. Because of this increase, Hubbert Peak Theory has gained new relevance since 2005 in the midst of this price increase.

When production peaked in the United States, the country had to import ever larger quantities of oil, much of it from the volatile Middle East. The 1973–1974 oil embargo and the 1979 Iranian Revolution highlighted the vulnerability of the United States to shortages. U.S. consumption has increased from 14.7 million barrels of oil per day in 1970 to 20.8 million barrels in 2005, exacerbating the dangers of overreliance on imports. Despite increasing consumption in the United States, developed nations as a group have slowly diminished their consumption of oil. Demand increases not because of rich nations but because developing countries, India and China among them, have increased their demand so steeply.


Kenneth S. Deffeyes (1931– )

Kenneth S. Deffeyes is a geologist who worked with M. King Hubbert, the creator of the Hubbert Peak Theory. Upon graduation from college, he started working for Shell Oil in Houston where he became friends with Hubbert. A proponent of the Peak Theory, he has published several works on the topic, including Hubbert’s Peak and, in 2005, Beyond Oil: The View from Hubbert’s Peak. He currently teaches as professor emeritus at Princeton University.



After the peak, the dearth of oil may harm airlines, agriculture, and industry, all of them large consumers of oil. Inflation will likely increase as oil, food, and industrial products all become more costly. Foreign policy will seek to appease oil exporters like Russia and Saudi Arabia. The reliance on coal and natural gas may increase. Some nations may ration oil. The diminution in supply may cause recession or depression. Jeff Rubin, author of Why Your World Is About to Get a Whole Lot Smaller, believes that increasing oil prices have caused four of the last five recessions. Post-peak recessions will not be uniform because oil importers will suffer more than oil exporters, who should prosper as oil prices climb. The U.S. Department of Energy believes that if the United States waits until the global peak, it may experience shortages of oil and especially gasoline for more than 20 years. The UK Department of Energy and Climate Change warns that if the UK waits until peak oil to act, its economy will suffer. In the context of peak oil, Germany fears that oil- and natural gas–exporting Russia will gain political power at the expense of Europe.

See also: Burgan Field (Kuwait); China (The People’s Republic of China, PRC); Energy Consumption; Exports; Extraction; Gasoline; Germany; Imports; 1973 Energy Crisis; 1979 Energy Crisis; Offshore Oil; Reserves; Royal Dutch Shell; Russia; United Kingdom; United States
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Hurricane Rita (2005)

Max Homerding

On September 24, 2005, Hurricane Rita, a Category 5 hurricane in the Gulf of Mexico, made landfall between the Texas/Louisiana border as a Category 3 hurricane with winds of 100 kts (115 mph). Hurricane Rita, in combination with Hurricane Katrina, greatly affected production and refining crude oil and natural gas in the Gulf of Mexico region. In 2005, the Gulf of Mexico and onshore production produced 20 percent of the U.S. natural gas and 25 percent of U.S. crude oil. Additionally, the Gulf region represented 47 percent of U.S. refining capacity.

The 2005 hurricane season is recorded as the most active hurricane season in U.S. history. The season began on June 9 with Tropical Storm Arlene and ended on January 6 with Topical Storm Zeta. There were 28 named storms with 15 hurricanes. Of the 15 hurricanes, 7 became Category 3 or higher with 4 hurricanes reaching Category 5 status. Four hurricanes made landfall and 3 of the 6 were the strongest hurricanes ever recorded. The year 2005 was also the most expensive hurricane season, with Katrina costing $108 billion, Rita $12 billion, and Wilma $21 billion. Combined with other hurricanes, the unadjusted total of property damage reached $143.9 billion dollars. Additionally, Hurricane Wilma had the lowest estimated central pressure of 882 millibars in the Caribbean Sea.

Prior to Hurricane Rita, Katrina had already hit the Gulf Coast region on August 29, flooding New Orleans and shutting down oil and gas production in the Gulf of Mexico.

[image: image]

A U.S. Coast Guard officer oversees the cleanup of a leaking offshore oil tank in the Gulf of Mexico on October 3, 2005, in the wake of Hurricane Rita.

(Department of Defense)

Hurricane Rita formed as a tropical depression 70 nautical miles east of Grand Turk Island in the Turk and Caicos Islands chain at 0:00 universal time (UTC) coordinated on September 18. The tropical depression then moved in a west-northwest direction. By 18:00 UTC on September 18, Rita gained strength and became a tropical storm 25 nautical miles east-southeast of Mayaguana Island. At 12:00 UTC on September 20, Rita became a hurricane 100 nautical miles east southeast of Key West, Florida, and quickly strengthened to a Category 2 hurricane 40 nautical miles south of Key West. On September 21, Rita became a Category 3 hurricane as it entered the Gulf of Mexico, and, by 18:00 UTC, it became a Category 5 hurricane 270 nautical miles south-southeast of the Mississippi River. Winds were estimated to have reached an apex of 155 kt (178.4 mph) by 3:00 UTC on September 22. By 18:00 UTC, Rita had weakened to a Category 4 hurricane. As the hurricane drew closer to landfall it continued to weaken, and by 18:00 UTC on September 23 it had become a Category 3 hurricane. At 7:40 UTC on September 24, Hurricane Rita made landfall as a Category 3 between the Texas/Louisiana borders with winds of 100 kt (115 mph) on a northerly course. Rita continued to weaken after landfall, and by 12:00 UTC it had ceased to be a hurricane. By September 25, Rita became a tropical depression while over Arkansas and on September 26 was absorbed into another weather system near the Great Lakes.

Additionally, Rita produced storm surge and other weather events before and after landfall. Storm surge reached heights of 15 feet in Cameron, Louisiana, and 8 feet at Grand Lake. In other areas of Louisiana, the Florida Keys, and Texas, storm surge ranges between 3 and 5 feet were reported along the coast. Furthermore, heavy rains of 5 to 9 inches occurred in Mississippi, Louisiana, and eastern Texas along with flooding and 90 tornadoes were also reported in the region.

There is a significant amount of energy infrastructure in the Gulf of Mexico region as it represents a substantial amount of oil and natural gas production for the United States. In 2005, before Hurricanes Katrina and Rita, the Federal Outer Continental Shelf in the Gulf of Mexico produced 27 percent of U.S. crude oil and 20 percent of natural gas, which represented 1.5 million barrels per day (mb/d) of oil and 10 billion cubic feet per day (bcf/d) of natural gas. Approximately 4,000 oil and gas platforms exist in the Gulf offshore region with 819 manned production platforms and 134 drilling rigs. These platforms and rigs were connected to onshore processing facilities consisting of 45 major gas-processing plants and 17 fractionators through a network of seafloor pipelines totaling 33,000 miles.


Federal Emergency Management Agency (FEMA)

The Federal Emergency Management Agency (FEMA) is an American agency of the U.S. Department of Homeland Security tasked with responding to major disasters across the country. As of 2014, the department had over 14,844 employees and a budget of $11 billion. Founded in 1979, the agency has taken part in disaster relief in several significant events, including the Three Mile Island nuclear power incident, Hurricane Andrew, and Hurricane Katrina. The agency came under sharp criticism for its handling of Hurricane Katrina and has since reorganized itself under the Post-Katrina Emergency Reform Act. Under this act, FEMA received substantial new authority to remedy gaps that became apparent after the disaster.



Gulf region onshore facilities, representing production, processing, and transportation, are located in the coastal areas of Texas, Louisiana, Alabama, and Mississippi. In 2004, Gulf onshore production roughly accounted for 20 percent of natural gas production, giving a combined onshore/offshore total of 40 to 42 percent of the lower 48 state production of natural gas. Oil refining in the region is concentrated in Corpus Christi, Lake Charles, Beaumont-Port Arthur, and the Houston areas. Total oil-refining capacity in the Gulf region is 8 mb/d representing, 47 percent of U.S. oil refining capacity of 17 mb/d. In all, Hurricanes Katrina and Rita affected 5.6 mb/d of oil refinery capacity. Houston accounted for 2.3 mb/d, Beaumont-Port Arthur at 1.1 mb/d, 706,000 b/d in Corpus Christi, and 600,000 b/d in southern Louisiana. Additionally, 60.4 percent of the total U.S. crude imports, or 6.5 mb/d, that entered through ports located in the Gulf region were also affected.

In 2005, the United States had six liquid natural gas (LNG) terminals, two of which are in the Gulf region with one at Lake Charles with a capacity of transferring 1.5 Bcf/d of natural gas, and one in southwestern Louisiana at Gulf Gateway Energy Bridge with a capacity of transferring 0.5 Bcf/d.

Before Hurricane Rita struck the Gulf region, the oil and natural gas industry was still recovering from Hurricane Katrina, which had ravaged the Gulf region on August 29. From a normal production level of 10 bcf/d, hurricane damage caused production to fall to less than 2 bcf/d. Hurricane Katrina had affected 1,300 platforms with 20 damaged and 44 destroyed. Additionally, Katrina had set six drilling rigs adrift, damaged nine, and destroyed four by September 20. By mid-September natural gas production was restored to 6.5 bcf/d and crude oil production was restored to 7 mb/d, but Gulf production had to be shut down again because of Hurricane Rita gaining strength and on track to production areas.

Hurricane Rita landed farther to the west than Katrina and more energy infrastructure was damaged. Offshore, this included damage to 32 platforms, destruction of 69 platforms, as well as damage to 13 drilling rigs and the destruction of 4, and setting 13 adrift. Again, production of natural gas was reduced 2 bcf/d and virtually all crude oil production was discontinued.

Additionally, Hurricane Rita damaged natural gas processing facilities. In the aftermath of Hurricane Rita, 27 natural gas plants with a processing capacity of approximately 17 mmcf/d were offline. This represented 75 percent of capacity being shut down in the region. Eleven out of the 27 facilities were offline because of damage and the rest to external factors.

According to the Bureau of Ocean Energy Management (BOEM, formerly Minerals Management Service), 3,050 of the 4,000 platforms and 22,000 out of 33,000 miles of pipelines in the Gulf of Mexico were damaged by either Hurricane Katrina or Rita. Following Hurricane Rita, crude oil refining capacity of 5.6 mb/d was shut down, representing 33 percent of U.S. refining capacity, but by mid-October most refineries were either in operation or starting back up.


Hurricane Katrina

Hurricane Katrina was a major storm that struck the Gulf Coast of the United States in 2005. Stretching over 400 miles long, Katrina had sustained winds of 100 to 140 miles per hour, ranking it as a Category 3 hurricane when it made landfall. Hundreds of thousands of Gulf residents were affected in Louisiana, Mississippi, and Alabama, costing the United States over $100 billion in damages. Over 1,800 people died, and it became the costliest natural disaster in U.S. history. Major damage and flooding occurred in New Orleans, Louisiana, after the city’s levees broke, and the ensuing destruction led to major criticisms of the federal government and FEMA’s response.



Because of the combination of damage from both Hurricanes Katrina and Rita, the return to full production and refining capacity was slow. The BOEM estimated that in the immediate aftermath of the hurricanes that natural gas pipelines could transport 4.5 bcf/d or all the available production in early October because of the interlocking nature of the natural gas pipelines. Repairs and recovery to full-transport capacity continued through January, but the BOEM ceased monitoring the progress of repairs in March 2006. Updated reports in May 2006 indicated more damage than previously thought to the pipeline system with repairs continuing.

The LNG terminals at Lake Charles and Gulf Gateway Energy Bridge suffered minor damage. The Lake Charles navigation channel was closed from September 26 to October 3. The Lake Charles terminal encountered transfer slowdowns because of electrical supply issues, but by October 5 they were back to pre-hurricane levels. However, the Gulf Gateway Energy Bridge, though relatively undamaged, did not resume normal operations because of damaged transfer pipelines and a lack of natural gas shipments.

Because of Hurricane Rita, Henry Hub, a key nodal point where nine interstate and four intrastate pipelines intersect, was shut down from September 22 to October 7, 2005. Henry Hub operates as the largest centralized point for natural gas and spot trading in the United States and is used by the New York Mercantile Exchange as a physical delivery point for contract settlement. Because of the shutdown, a force majeure was declared, which caused a postponement of trades and deliveries.

Prior to Hurricane Katrina, crude oil production was 1.5 mb/d and only 0.7 mb/d was restored before Hurricane Rita hit. Recovery after Rita was slower than Katrina. Seven weeks after Hurricane Rita, only 7 mb/d was restored, and by the end of 2005 only 1 mb/d had been restored.

Because of the shut down of crude oil production in the Gulf, the Department of Energy announced the release of 30 million barrels of crude oil at 2 million barrels per day from the Strategic Petroleum Reserves (SPR) on August 31, 2005. Furthermore, the International Energy Agency coordinated a release of another 30 million barrels of crude oil and 30 million barrels of refined product.

As a result of reduced refining capacity, the Environmental Protection Agency (EPA) temporarily waived gasoline and diesel fuel standards from August 31 to September 15, 2005. This action was because of limited refined supplies for certain fuels and to ease the transition from summer to winter grades of gasoline as well as a waive on national sulfur standards for diesel fuel.

See also: Crude Oil; Natural Gas; New York Mercantile Exchange (NYMEX); Offshore Oil; Pipeline; Strategic Petroleum Reserve; United States
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I

Imports

Xiaobing Li
Michael Molina

When a country’s energy demands are higher than its supply, it may choose to import oil and gas from other countries that have a surplus of energy resources. Crude oil imports are mainly concentrated in economies such as the United States, Europe, China, Japan, and India. Among oil-importing countries, in 2011, the United States was the largest oil-importing country with a total of 11.5 million barrels a day, followed by the European Union, which imported 9.6 million barrels a day. That year, oil imports of the United States and Europe represented 42.9 percent of the world’s total imports, totaling 63 million barrels a day. China as the next highest imported 5.1 million barrels daily in 2011, and was followed by Japan with a total of 4.8 million barrels. In 2009, India imported 3.1 million barrels a day, Germany 2.7 million barrels, Netherlands 2.6 million barrels, South Korea 2.5 million barrels, France 2.2 million barrels, and Singapore 2.1 million barrels a day.

The European Union has been vigorously developing renewable resources in recent years, and its crude oil imports have steadily been falling. In 2009, its oil imports took up 23.4 percent of total global exports, yet this decreased to 22.6 percent in 2010, and decreased further to 22.1 percent in 2011. Affected by the 2008 financial crisis, oil imports of the United States, Europe, and Japan declined in 2009. Japan saw the steepest decline, by 0.9 percent, from 4.93 million barrels a day in 2008 to 4.27 million barrels a day. As the United States and Japan recovered from the crisis, both saw imports increase in 2010, but many countries in Europe were still plagued by the crisis and their oil consumption decreased even further. As emerging economies, China and India saw robust growth of oil imports because of rapid economic development.

Developed countries still need to import tremendous amounts of oil. In particular, Western Europe has seen a sharp fall in oil production, so net imports are expected to continue growing in the future. All in all, the traditional oil trade pattern persists unchanged. The change in the regional structure of global economic development is pushing the international oil trade to rapidly grow. For instance, regional distribution of the world oil trade and the dominant role of oil in the world energy structure will not change radically in the foreseeable future, but the fast growth of some rising economies and the expansion of their demands for oil consumption, as well as supply-and-demand imbalances, will loom large, and international oil trade will grow in scale. The increase in the oil trade will result in diversification of trading subjects and modes, with the result that the oil trade will be a major money-making activity for oil companies.

Owing to the increase in the world’s oil trade volume, consumer countries have a higher dependency on producing countries. Meanwhile, consumer countries are facing a growing risk of oil supply failure. Regionally, supply is actually less diversified, and the world oil transportation is more reliant on a few shipping lanes. In the future, more imports will come from the Middle East, but this region faces the greatest risk of supply failure. Because almost all oil output has to go through the exit of the Persian Gulf, namely, the Strait of Hormuz, any supply failure in the region will push oil prices higher and lead to fluctuations in the world market. Thus, ensuring that chokepoints such as the Strait of Hormuz, Malacca, and the Strait of the Bosporus remain unblocked will be fundamental for the smoothness of world oil trade.

Moving into the twenty-first century, the Asian economy recovered from the financial storm quickly, and the world saw a booming economy embracing a new round of economic development. With that development, the oil demand increased, but OPEC’s (Organization of the Petroleum Exporting Countries) spare capacity decreased. The Asia-Pacific region has become still more critical in terms of the world oil demand outlook, given the lethargic nature of the OECD (Organization for Economic Co-operation and Development) states. The role of China and India, in particular, is more significant than ever and will continue to exert great influence over pricing trends. A major overhaul of Chinese and Indian fuel pricing and taxation may lead to a markedly different pattern of consumption in those regions. Rising crude prices in 2011 tested the resolve of governments and their commitment to free market energy pricing. Oil imports have been growing rapidly in recent years because of increasing demand and the almost stagnant pace of supply expansion. In 2006, the Asian-Pacific region was importing an average of 17 million barrels a day. By 2011, this total had risen to 20.22 million barrels a day, up by 4.7 percent year on year. Principal importers are China, Japan, India, Singapore, and South Korea, and there is almost no exporter in the region.

The world has seen vigorous trade of liquefied natural gas with many companies participating, frequent trade contracts, and much diversity. From the perspective of regional distribution, North America and Europe are major buyer markets, whereas Central and South America, the Middle East and Africa are mainly seller markets. The Asia-Pacific region is the major importing market and one of the major sources for the export of liquefied natural gas. The leading gas importers are Japan, China, India, South Korea, and Taiwan, with Indonesia, Malaysia, and Australia the principal net gas exporters. Asia is a thriving market for liquefied natural gas (LNG) trade, because the distance between suppliers and consumers makes pipeline routes too costly. China is continuing to sign up to LNG purchase deals and will eventually become a major player in the regional LNG market. India’s LNG import plans are in disarray, but the country is expected to increase purchases over the next decade. Recent major domestic gas discoveries should increase India’s self-sufficiency in gas over the longer term.
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Industrial Revolution

Christopher Cumo

Spanning 1750 to 1914, the year World War I began, the Industrial Revolution harnessed new technologies, methods of production, sources of energy, and the factory. Some historians have described a protophase of industrialization whereby capitalists supplied farm families with cotton or another fiber to be made into fabric and to be paid at a piece rate. For a struggling family this income was sustenance. The First Industrial Revolution followed this phase, whereby the steam engine supplanted human labor in the making of textiles and the manufacture of iron emerged as an important industry. Following the First Industrial Revolution was the Second Industrial Revolution, dominated by the production of steel, the growth of railroads, the generation of electricity, the rise of oil, and the manufacture of chemicals.

Britain led the world in the First Industrial Revolution. Its vast global empire, which generated raw materials, and manufactured goods, put Britain on the threshold of industrialization by the eighteenth century. Gentleman farmers invested the profits of imperial agriculture in the nascent textile and iron industries. In the making of textiles, Britain benefited from several innovations. In 1733, the flying shuttle of British inventor John Kay accelerated the weaving of cloth. In 1764, British entrepreneur James Hargreaves invented the spinning jenny, which mechanized the intertwining of fibers, cotton was often the fiber of choice, into cloth. In 1769, British businessman Richard Artwright invented the water frame, which produced a more durable cloth than had previously been possible. British inventor Samuel Compton’s spinning mule in 1779 improved the quality and quantity of cotton textiles. The power loom, invented by Briton Edward Cartwright in 1785, mechanized weaving. Although he did not invent the steam engine, British physicist James Watt in the 1780s dramatically improved its efficiency, making it the workhorse of the textile industry.


Andrew Carnegie (1835–1919)

Andrew Carnegie was a major Scottish-American industrialist during the nineteenth century, founding the Carnegie Steel Company and later becoming a great philanthropist. Born in Dunfermline, Scotland, in 1835, he immigrated with his mother to the United States. Working for the Pennsylvania Railroad for a time, he resigned after the Civil War and joined the Keystone Bridge Company, which replaced wooden bridges with iron ones. Transitioning to the burgeoning steel industry, he soon amassed a large fortune. Carnegie later sold his steel company to rival J.P. Morgan in 1901, and devoted the rest of life to giving away his wealth. Throughout his lifetime he invested in railroads, bridges, and oil derricks, making him one of the wealthiest men in the United States during his time.



Rather than families working from home at their own pace, as the piece work system had allowed, capitalists gathered workers into factories, where supervision was close and the pace of work fast. American automaker Henry Ford, for example, allowed only 15 minutes for lunch and use of the restroom. The factory became a symbol of oppression. Wages were abysmal, as British economist David Ricardo predicted they would be. Factory owners put profits and efficiency ahead of workers’ safety. After 1820, however, wages began to rise 2 to 5 percent per year.

Britain was an early adopter of coal because it had denuded its forests. Coal could be heated to higher temperatures than wood or charcoal. In 1784, British inventor Henry Cort, using coal rather than wood or charcoal, improved the manufacture of iron, which engineers used to construct buildings and ships.

Rather than generalists, the First Industrial Revolution called for specialists, people who could do one task well ad nauseum. Regions as well as people specialized. Lancaster, England specialized in cotton textiles and Yorkshire in wool. Sheffield was known for the quality of its steel and Staffordshire for its pottery. In the same way, other regions of Europe specialized in the First Industrial Revolution. Switzerland was noted for its clocks, cotton textiles, and silk. Northern Italy specialized in silk, Lombardy in cotton textiles, Biella in woolen garments, and Tuscany in hats. Flanders and Catalonia, Spain, were known for their textiles. By 1780, Barcelona had more than 100 cotton factories. Austria specialized in iron and cotton textiles and Bohemia in cotton and woolen garments and glass.

If iron was the metal of the First Industrial Revolution, then steel, an alloy of iron and carbon, was the alloy of the Second Industrial Revolution. In the 1850s, the Bessemer converter and, in the 1870s, the Siemens-Martin open-hearth furnace made large quantities of inexpensive steel, for which demand grew. Engineers used steel to make large buildings, ships, bridges, and railroads. In the 1880s, German inventors Gottfried Daimler and Carl Benz built an internal combustion engine to power the automobile. In the early twentieth century, Ford mass-produced the automobile. By the early twentieth century, electricity supplanted the steam engine in powering machines. American inventor Thomas Edison’s lightbulb illuminated buildings and homes. Electricity powered streetcars. The Second Industrial Revolution witnessed the creation of large corporations: U.S. Steel, General Electric, Siemens, Bayer, Ford, and Standard Oil.

During the Industrial Revolution, Europeans built railroads and factories and opened mines in Latin America, Africa, and Asia. India, a colony of Britain, actually exported cotton textiles to the mother country in 1750. By 1830, however, India was an importer of British textiles. Between 1830 and 1920, Indian imports rose rapidly. By World War I, Indian textiles also faced competition from Japan. In other areas, Britain and India cooperated, in 1834 founding Carr, Tagor and Company, which made salt, built bridges, and mined coal.

As was true of Britain in the protoindustrial phase, in the eighteenth century Chinese families relied on textile production to supplement incomes. Because of China’s large population, rice in the south and wheat and corn in the north left little room for cotton, which hampered the textile industry. If China was not a leader in cotton textiles, its silk and ceramics were nonetheless prized. China established factories for blending and packaging tea. In the 1860s, China built factories for making ships and arms. In 1876, China opened its first coal mine, and between 1888 and 1896 it built two railroads.

In Japan, the Meiji Period (1868–1912) witnessed rapid industrialization as the country built railroads, ships, and telegraph lines. By 1881, Japan had opened nine coal mines. With help from European experts, Japan built modern textile mills. By 1900, the islands had 70 cotton mills.

In Africa, Europeans invested in mines and railroads. De Beers Consolidated mined diamonds in South Africa. In 1906, the Societe Internationale Forestiere et Miniere searched for diamonds in Kassai, Africa. Europeans found diamonds in Angola, Namibia and Sierra Leone. In the early nineteenth century, Egyptian leader Muhammad Ali determined to industrialize without European interference. He advocated the planting of long staple cotton to support a domestic textile industry. Reducing imports from Syria and Europe, he determined to make Egypt the source of cotton goods in the eastern Mediterranean. After 1815, Ali consolidated textile production in factories. Egypt also increased the production of silk and linen from flax, indigo, soap, glass, leather, paper, and chemicals.

By 1850, Eastern Europe was distilling crude oil into kerosene for use in the Vienna lamp, which produced a bright light and little smoke or odor. Cheaper than whale oil, kerosene supplanted it as a source of illumination. Canadian inventor Abraham Genser and American entrepreneur Samuel Downer pioneered a method for deriving kerosene from coal. Both men founded companies in the 1850s to produce kerosene in bulk.

In the United States, Connecticut entrepreneurs George Bissell and James Townsend pioneered drilling for oil, which they refined into kerosene. In 1859, Colonel Edwin Drake established the first oil well in Pennsylvania. An oil boom ensued as kerosene was in demand in the United States and Europe. Yet difficulties arose because crude oil contains volatile chemicals that are easy to ignite. Explosions and fires plagued the industry from its early days. By 1865, the United States exported the majority of its kerosene, which was then the export of choice over unrefined oil. By 1866, refined products, chiefly kerosene, constituted 84 percent of the United States’ 17 million barrels of exports. Kerosene was then America’s leading manufactured export. In addition to Europe, Asia and South America imported U.S. kerosene.


Henry Ford (1863–1947)

Henry Ford was an American automobile manufacturer responsible for the creation of the Ford Motor Company in 1903. Ford was responsible for implementing assembly-line production, which reduced construction time of an automobile to 93 minutes. His introduction of the Model T revolutionized the car industry, bringing affordable vehicles to the American market. Through Ford’s efforts, more Americans came to own cars and patterns of urbanization changed drastically. Ford Motor Company became the second-largest automobile company in the United States by 2013, employing over 171,000 people.



John D. Rockefeller, Sr., was an early pioneer in oil, using economies of scale and competition to eliminate smaller firms in building the Standard Oil trust. By 1873, Standard Oil eclipsed all other competitors to become the world’s leading refiner, totaling 40 percent of U.S. refining capacity. By 1882, the figure had risen to 90 percent. In the 1870s, oil fields opened in Russia to compete with Standard Oil. By the 1890s, these companies had become multinational, with oil fields and refineries worldwide. In 1890, a new competitor, Royal Dutch Shell, discovered oil in the Dutch East Indies. In 1908, Anglo-Persian Oil Company (now known as British Petroleum) discovered oil in Iran. In the early twentieth century, additional discoveries followed in Texas and Mexico. By then, the electric light had supplanted kerosene, but the rise of the automobile made oilmen rich.
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International Energy Agency (IEA)

Christopher Cumo

In 1974, at the request of the Organization for Economic Co-operation and Development (OECD), nine nations—the United States, Britain, France, Canada, the Netherlands, Japan, Norway, Belgium, and Italy—founded the International Energy Agency (IEA) to amass statistics on oil production and consumption throughout the world, promote energy security, and reduce dependency on foreign oil. Since the IEA’s founding, three more members have joined: Hungary in 1997, the Czech Republic in 2001, and South Korea in 2002. Of the 12 members, Norway has been particularly vocal in urging member nations to guard against supply disruptions, as occurred during the 1973 and 1974 embargo by the Organization of the Petroleum Exporting Countries (OPEC), and has been active in the IEA’s many committees. The IEA governing board hopes to extend membership to Mexico, Poland, and the Slovak Republic. In 1999, Mexico declined membership but hoped for a halfway position as an affiliate of the IEA rather than a member, though the distinction between member and affiliate is unclear.
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Australia’s Industry, Tourism and Resources Minister Ian Macfarlane, left, and International Energy Agency (IEA) Executive Director Claude Mandil wait for the start of a two-day ministerial meeting in Paris on May 2, 2005, where member countries will discuss energy security, environmental protection, and economic growth.

(AP Photo/Francois Mori)

In 1995, the IEA, observing that the global economy is increasingly interconnected, urged its members to forge closer ties with nonmember countries and especially urged engagement with Russia. In 1997 the IEA repeated this position, adding China and India as nations with whom IEA members should form close ties. In February 2003, Russia expressed interest in membership, but the IEA first asked it to join OECD prior to applying for membership in IEA. In April 2003, the IEA invited Russia to participate in a meeting of the governing board.

In December 1999, the governing board met to discuss the fear that computers might shut down on January 1, 2000, triggering a supply disruption. It urged its members to seek a “collective response to a serious disruption.” The IEA keeps 2 million barrels of oil in storage to meet the threat of a supply disruption, though this amount would not last long among the 12 member nations. Fears of disruption increased with the terrorist attack on the United States on September 11, 2001.

The IEA is only partly autonomous despite claims to the contrary because it depends on the OECD for funds. The agency has experimented with various types of leadership. It has an executive director who may have a four-year term, a four-year term with the possibility of one renewal, or a term of unlimited duration. Since 2000, the IEA has worried about the volatility of oil prices and partnered with OPEC, the European Union, the Asia-Pacific Economic Cooperative, the Latin American Energy Organization, and the United Nations to compile data on prices, supply, and demand.

In May 1995, the IEA made oil security, and more broadly energy security, an aim of its member nations. The agency cautioned that increasing imports and a reliance on a few large producers, Saudi Arabia for example, left member economies vulnerable to increasing prices or declining production, which would have the effect of raising prices. The agency reiterated the commitment of member nations to share oil in times of crisis. In 1997, the IEA held a Conference on Long-Term Security Issues to provide a forum for member nations and oil companies to craft a plan to cope with a decline in production or a supply disruption. Conferees agreed that oil security was a global issue and advocated the stockpiling of oil as a precaution against decline or disruption. The Strategic Petroleum Reserve in the United States is an example of a stockpile of oil. Conferees also agreed that people must find ways to reduce the use of oil and stressed the need to forge strong ties with oil exporters. Oil executive emerged from the conference skeptical that oil sharing would work and considered it an action of last resort.

The IEA felt certain that imports among member nations would rise from 50 to 60 percent by 2010, worsening an already bleak overreliance on imports and moving the IEA away from the goal of energy security. The agency forecast that OPEC was likely to gain international power as its oil became more highly valued. By 2010, observed the IEA, OPEC accounted for half the world’s oil supply. In this context, the IEA warned that overreliance on the automobile, particularly in the developed world, threatened oil security. The IEA observed that worries about oil disruption during the First Gulf War dissipated at war’s end and that demand and consumption have since increased. By 2000, the IEA was warning against rising consumption as a threat to oil security. The agency criticized the naïve assumption that oil will always be plentiful so that no one need conserve energy. In its quest for oil security, the IEA has labored to forecast future supply and demand. All people can control is demand and, of course, the consumption that fuels demand. The supply of oil, irrespective of what people do, will peak according to Hubbert Peak Theory, if it has not already, and thereafter decline. The IEA predicts that increasing demand will force nations to diminish their oil stockpiles.

Along with other organizations, the IEA expects demand to increase, fossil fuels to supply much of this demand, and the developing world to emulate the consumption patterns of the developed world, further increasing demand. The IEA recognizes that the use of fossil fuels is damaging the environment, causing pollution, global warming, and climate change. The agency also recognizes that energy is not equally apportioned throughout the world, causing basic unfairness in which a small population of humans from rich nations consumes disproportionate amounts of oil and other forms of energy. The IEA predicts a steady increase in consumption through 2030. During these years fossil fuels will account for more than 90 percent of energy derived for human use. The agency expects global demand to increase 1.6 percent per year through 2030. More than 60 percent of this increase will likely come from the developing world, especially Asia, because of population increase, industrialization, and urbanization. Consuming 58 percent of the world’s energy now, developed countries, according to the IEA, must be content with 47 percent of the world’s energy in 2030. As demand increases, non-OECD countries will meet almost all this increase. In the context of rising demand, the IEA urges people to conserve energy and businesses to become more efficient in their use of energy.

According to the IEA, there is reason for hope: between 1973 and 2001 the use of energy as a fraction of gross domestic product (GDP) fell 33 percent. Most of this decline occurred in the 1970s and 1980s, leading the IEA to urge people to make a fresh commitment to conservation and efficiency. The IEA endorses efficiency and conservation as ways to increase global competitiveness, reduce pollution, increase energy security, and promote sustainable growth. The agency urges the world’s nations to embrace fuel-efficient technologies and to conserve fossil fuels as a way of reducing carbon dioxide emissions. The IEA criticizes government subsidies on energy as a way of stimulating wasteful and irresponsible overuse of energy. By 2000, the IEA acknowledged that there was very little excess capacity in the oil market. If demand overtakes supply, oil prices will increase sharply. To keep demand in check, the IEA urges conservation and efficiency. Absent these two restraints, if prices rise enough, people will have no option but to conserve energy. The IEA acknowledges that transportation and home heating and cooling consume large quantities of energy, particularly gasoline, natural gas, home heating oil, and electricity. The agency urges nations to make a large commitment to using renewable energy, recommending that governments give tax credits and other incentives to people and businesses that transition to renewable energy. The IEA and European Union are working toward the goal of using renewable energy rather than fossil fuels, though this development may seem years, perhaps even decades, away. Scientific and technological research and development and government policy, according to the agency, will play a large role in the transition to renewables. The IEA would like individuals and nations to realize efficiencies in transportation, though the agency has not specified what these efficiencies might be. Certainly the use of mass transit rather than so many automobiles would make transportation more efficient. Perhaps the suburbanite might use a bicycle for errands or even to commute to work.
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Iraq, U.S. Invasion of (2003)

Christopher Cumo

No document yet proves that the United States invaded Iraq in 2003 to create a pro-Western government that would be eager to sell the United States oil at low prices. Oil may not have made war inevitable, but it surely was an important factor in leading the United States to invade Iraq. Oil provided an incentive to rid the world of Iraqi dictator Saddam Hussein. In the opinion of one analyst, it is difficult to conceive of war in Iraq without oil being a cause, if not the sole cause then at least one of several causes. Oil, after all, has led the United States to view the Middle East as strategically important. The United States depends on Iraq and its neighbors for a steady, plentiful supply of oil. By the early twenty-first century, the United States judged that Saddam Hussein was the principal threat to the West’s access to oil. The United States judged that Hussein wanted to dominate the Middle East and that his earlier invasions of Iran and Kuwait proved this intent. In addition, U.S. policymakers feared that Iraq had amassed chemical and biological weapons and was determined to develop nuclear weapons. Hussein had invaded Kuwait in the quest for more oil. The United States saw in Iraq’s intentions the desire to control oil in the Middle East and to threaten the stability of the United States with high oil prices. Absent Hussein, the United States believed that Iraq might supply it with more liberal quantities of oil.
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Kuwaiti oil well control specialists, fighting fires set by the withdrawing Iraqi forces, direct a fire control rig over a raging oil well fire in the Rumaila oil field on March 27, 2003.

(Department of Defense)

From the highest levels of the presidency of George W. Bush have come strenuous objections to the notion that the war had anything to do with oil. President Bush and his aides have seldom taken on the oil thesis but rather have emphasized other causes of the war. They asserted that Iraq, with chemical and biological weapons, was a threat to the United States. The assessment that Iraq had chemical and biological weapons appears to have been wrong. Moreover, the United States desired to promote democracy in the Middle East, a goal more easily achieved in Hussein’s absence. The United States condemned Hussein for human rights violations. The statements of President Bush, Vice President Dick Cheney, Secretary of State Colin Powell, and Secretary of Defense Donald Rumsfeld seldom mention oil. When U.S. leaders mentioned oil, it was usually to deny that oil had a role in the war between the United States and Iraq. Rumsfeld emphasized that the war had “nothing to do with oil, literally nothing to do with oil.” The president’s speechwriter David Frum was emphatic: “The United States is not fighting for oil in Iraq.” Biographies of President Bush and other senior officials omitted oil as a cause of the war.


Iran-Iraq War (1980–1988)

The Iran-Iraq War occurred from 1980 to 1988, involving the neighboring countries of Iran and Iraq. Following the 1979 Islamic Revolution in Iran, along with a series of border disputes, Iraq launched an invasion of the country hoping to achieve a quick victory. The tide soon turned, however, and a stalemate ensued. Ending only eight years later with a United Nations–sponsored cease-fire, the war cost both nations over 1.2 million casualties. No significant territorial changes occurred, and the war’s effects on Iraq led directly to its invasion of Kuwait two years later.



Chairman of the U.S. Federal Reserve Alan Greenspan noted that “the Iraq war is largely about oil.” The defenders of the oil thesis agree with Greenspan, believing that President Bush used war to gain control of Iraq’s oil. One poll found that 75 percent of the French, 54 percent of Germans, and 76 percent of Russians believed that the United States invaded Iraq in a quest to control its oil. President Bush and his advisers, despite their public statements, may have believed that a conquered Iraq would yield its oil more readily. Victory in Iraq might allow U.S. companies renewed access to Iraq’s oil fields. Hussein had hurt his position in Iraq by nationalizing U.S. companies in the 1970s, a decision that Americans never forgave. Instead, he signed agreements with China and the Soviet Union. The United States resented these decisions and may have seen war as the best option for restoring U.S. presence in Iraq. Control of Iraq’s oil may have been part of a larger desire to control global oil markets. A U.S.-dominated Iraq might give the United States leverage to bargain for cheaper oil from Saudi Arabia and other large producers. The United States might be able to undercut the intentions of the Organization of the Petroleum Exporting Countries (OPEC) to increase prices. The United States might even use the threat of increasing production in Iraq and thereby of lowering prices to prod Saudi Arabia and others in the Middle East to reform the economy and social conditions. In control of Iraq, the United States would be less dependent on Iran for oil. A more powerful United States in the Middle East might lessen threats to Israel. A U.S.-dominated Middle East might force OPEC not to abandon the dollar in favor of the Euro.

Between these two camps, it may be possible to choose a middle course, one that acknowledges that both critics and defenders are partially right. The war may not have had oil as an immediate cause, but the war nonetheless was deeply tied to oil. Just as the Soviet Union shaped strategic thinking during the Cold War, oil has shaped decisions in the Middle East. The United States was and is involved in the Middle East because it has oil. The United States did not go to war in a vacuum but was conscious of the importance of oil to the global economy. Richard Haass, an adviser to President Bush, wrote that without oil the Middle East would scarcely matter to the United States. Nonetheless, in 2002, Middle Eastern oil accounted for just 12 percent of U.S. consumption. But this is an important 12 percent given the tightness of the oil market. A diminution of any degree would destabilize the U.S. economy.

Taking a historical view of oil, the Middle East, and the global economy, one notes that during the twentieth century oil replaced coal as the most important source of energy. Since World War II, the Middle East has been the world’s largest supplier of oil, in 2002 accounting for nearly one-third of global production and two-thirds of oil reserves. Given these facts, the United States has had two aims regarding the Middle East. First, the United States has wished to keep oil flowing from the Middle East to the global economy at low prices. Second, the United States has endeavored to eliminate threats to the continuation of oil production in the Middle East. During the Cold War, for example, the United States labored to prevent the Middle East from falling to the Soviet Union. In the 1970s, in the name of stability, the United States sold arms to Saudi Arabia and Iran, then regarded as an ally. In 1979, the Iranian Revolution and the Soviet Union’s invasion of Afghanistan convinced the United States that it might need to send troops to the Middle East to protect American access to oil. In the late 1980s, for example, the U.S. Navy escorted Kuwaiti tankers to keep Iran at arm’s length. In 1990 and 1991, the First Gulf War enlarged the U.S. military role in the Middle East, and oil too influenced this war.

In 2001, shortly after taking the oath of office, President Bush and his advisers conferred with members of the intelligence community who believed that Hussein was still a threat to his neighbors and to the continuing flow of Middle Eastern oil to the West. Others believed that the First Gulf War had weakened Iraq to the extent that it could invade little more than Kuwait and northern Saudi Arabia, but such an invasion would imperil the West’s access to oil. In the absence of U.S. troops, Iraq probably would invade Kuwait again and possibly Saudi Arabia, Jordan, and Iran, once more imperiling Western access to oil. In August 2002, Dick Cheney noted that Iraq controlled 10 percent of the world’s oil and was intent on dominating the Middle East and its oil. One Bush adviser thought that Iraq intended to control Middle Eastern oil, imperiling the West with the threat of withholding exports. In 2002, sensing the immanence of war, the U.S. State Department devised a plan for privatizing Iraq’s oil industry should a confrontation with the United States become necessary. The U.S. Army and Navy created elite corps whose purpose was to seize and protect Iraq’s oil fields, pipelines, and the Ministry of Oil at the beginning of an invasion. The Pentagon admitted the existence of these corps and defended their aim as a legitimate act of war. The first assault of the war was the seizure of Iraq’s offshore platforms. On the first day of the offensive, Navy SEALs took control of two Iraqi oil terminals.

See also: China (The People’s Republic of China, PRC); France; Germany; Iran; Kuwait; Organization of the Petroleum Exporting Countries (OPEC); Offshore Oil; Russia; Saudi Arabia; United States
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Iraq National Oil Company (INOC)

Christopher Cumo

In December 1961, Iraq nationalized the multinational Iraq Petroleum Company, which in 1964 became INOC. In 1967 the Six Day War between Israel and Egypt, Syria, and Jordan prodded Iraq to strengthen the powers of INOC. That year, France and the Soviet Union agreed to send technical advisers, geologists and engineers, to the company, presumably to supply the technology and intellectual capital that Iraq did not have in abundance. In 1972 and 1975, Iraq nationalized the remaining oil fields, entrusting their operation to INOC. By 1976, the Iraqi government conceived of INOC as the day-to-day manager of the country’s oil industry. In May 1987, however, Iraq merged INOC with the Ministry of Oil. To replace INOC, Iraq created the Oil Exploration Company to explore and drill, the Oil Distribution and Gas Processing Company, and the State Oil Marketing Organization.

In the twenty-first century, Iraqi leaders and oilmen began to contemplate reconstituting INOC. After years of amalgamation, the supporters of a new INOC wanted to differentiate as clearly as possible INOC from the Ministry of Oil, which would be retained. Supporters wanted no overlap between INOC and the Ministry of Oil. Some wished to move INOC away from the goal of maximizing production, which it had followed from its inception in 1964, in the short term and to approach the development of oil fields over the long term with respect to the environment and economy. Many Iraqi citizens, however, wished for the old short-term focus on maximizing production, even if it meant, apparently, the hastening of an oil field’s decline. Some Iraqi leaders envisioned the new INOC as a company that must compete for contracts with other oil producers in the belief that competition, in the context of a free market, would make INOC more efficient. This goal would defer to the Ministry of Oil the power to grant contracts to INOC or another entity. An INOC separate from the Ministry of Oil might minimize the potential for corruption, though as the U.S. Teapot Dome Scandal made clear, the power to award contracts may invite the possibility of a bribe from an oil company desiring a contract. The bifurcated goal of differentiating INOC from the Ministry of Oil might dictate that INOC explore, develop, and produce oil and that the Ministry of Oil might retain the powers of oversight, regulation, and contracts. The makeup of INOC’s board of directors was unclear in the early debates among senior officials. The goal of differentiation would dictate that the members of the Ministry of Oil not serve on INOC’s board. Yet the possibility that government officials might serve on the board might lead to the suggestion that because the members of the Ministry of Oil were government officials, they might serve on INOC’s board after all. Some officials in Iraq wish for an INOC independent from the Council of Ministers, including the Ministry of Oil.

In 2007, Iraq enacted several laws that reconstituted INOC. One law charges INOC with exploiting the country’s oil fields. Another law designates INOC as a holding company. As in the past, the Iraqi government would own INOC while granting financial and administrative independence in its operations. This provision gives INOC autonomy despite the temptation for government control. The company operates under the tenets of free market capitalism rather than the command economy notable among socialists. INOC has the responsibility of developing newly discovered fields and may apparently lease new fields to foreign oil companies. INOC owns, operates, and maintains oil and natural gas pipelines and the ports to which they discharge. When Iraq reorganizes the Ministry of Oil, it is possible that authority over the pipelines and ports might transfer to it even though INOC would continue to own them. The Federal Oil and Gas Council of Iraq may decide, however, not to split ownership and operations between INOC and Ministry of Oil but to cling to the status quo, which entrusts ownership and operation to INOC. Whatever the Federal Oil and Gas Council decides regarding this matter must be approved by the Council of Ministers. INOC also has the responsibility to award contracts to shipping companies that take oil from ports. This responsibility makes sense given that INOC owns the ports. Whenever possible, INOC must buy materials and technology from Iraqi firms before seeking them from a foreign corporation and must hire Iraqi citizens before turning to foreign labor. INOC’s guiding principle shall be the maximization of production. Like many countries in the Middle East, notably Saudi Arabia and Kuwait, Iraq has grasped the concept of short-term maximization, a strategy that seems certain to hasten the decline of a field once past its peak. INOC retains the authority to build new pipelines provided it has permission from the Ministry of Oil. The Ministry of Oil rather than INOC has authority to contract with neighboring countries to build pipelines on foreign land. INOC may use natural gas free from charge, possibly to pump into oil fields to maintain pressure. Government inspectors may enforce safety regulations on INOC. In turn, INOC may inspect the operations of other oil companies in Iraq. In fulfilling all its obligations, INOC must be transparent. An article of Iraq’s Constitution allows INOC to negotiate contracts outside the borders of Iraq.

See also: Egypt; France; Iran; Iraq; Iraq, U.S. Invasion of (2003); Israel; Kuwait; Oil Nationalization; Russia; Syria; Teapot Dome Scandal (1924); United States

References

Alnasrawi, Abbas. The Economy of Iraq: Oil, Wars, Destruction of Development and Prospects, 1950–2010. New York: Praeger, 1994.

Farouk-Sluglett, Marion, and Peter Sluglett. Iraq Since 1958: From Revolution to Dictatorship. London and New York. I.B. Tauris, 2001.

Zedalis, Rex J. The Legal Dimensions of Oil and Gas in Iraq: Current Reality and Future Prospects. Cambridge: Cambridge University Press, 2009.

Ixtoc Oil Spill (Gulf of Mexico, 1979–1980)

Christopher Cumo

On June 3, 1979, an exploratory well, Ixtoc I, which was property of Mexico’s state-owned oil company Petroleos Mexicanos, known simply as Pemex, exploded in the Bay of Campecha, about 80 kilometers northwest of Ciudad del Carmen, Mexico. Despite the attempts of the Mexican government, Pemex, and scientists, the leakage of oil was not suppressed until March 27, 1980, nearly 10 months after the initial explosion. In 1980, the Ixtoc I blowout was the worst oil spill in history. Pemex had at its service government agencies, universities, and private companies to advise it, but, as we have seen, all this intellectual capital was spent without gain for nearly 10 months. Particular concern was given to the location, lethality, and ecological harm of the oil on the Texas coastline.

Scientists, primarily in the United States, used computer models to try to predict the interaction between the oil, the ocean, and the biota. The first type of computer model focused on the Texas shoreline, yielding daily forecasts of the movement of oil near Texas. The second type of computer model attempted to forecast the long-term movement of oil throughout the Gulf of Mexico. These models directed the movement of cleanup crews, scientists, and aerial surveillance. The third type of computer model attempted to predict the worst-case damage that the oil might cause and to direct scientists to particularly fragile areas of the ocean and shoreline. These models turned out to be accurate.

[image: image]

Workmen on board the ship L.B. Meaders use special equipment to drop steel balls into the oil-gushing Ixtoc I in Ciudad Del Carmen, Mexico, on August 8, 1979. The oilmen are dropping steel balls in at the rate of 8 per minute and engineers figure it will take 50,000 to slow the rate of oil flow to allow them to cap the well.

(AP Photo)


Gulf of Mexico

The Gulf of Mexico is a body of water situated on the southeastern corner of North America. It is bordered by the United States, Mexico, and Cuba. It is approximately 600,000 square miles with a U.S. coastline of 1,631 miles. It is the ninth-largest body of water in the world and has a maximum depth of 14,383 feet. The Gulf is a major source of oil production, producing 25 percent of the oil supply of the United States. It also contains over 40 percent of U.S. refining capacity, as well as 30 percent of the total U.S. natural gas processing capacity.



Oil reached Texas on August 6, 1979, two months after the blowout, leading scientists to focus on the shore and beaches of Texas. Oil repeatedly covered the barrier islands along the Texas coast. Storms, including hurricanes, deposited new layers of oil on old layers, making the cleanup difficult. At other times, storms deposited sand atop an oil slick. At yet other times, storms eroded coastline, depositing oil back into the Gulf of Mexico. Scientists expected that some oil, gaining density, would sink into deep waters of the Gulf despite the fact that oil is ordinarily lighter than water. Divers did not detect the presence of oil at depth.

Scientists hoped that the barrier islands would absorb much of the oil, which they did, sparing parts of Texas. The U.S. Coast Guard established booms in the Gulf of Mexico with the hope of preventing oil from accumulating along the Texas shoreline. At other places, the Coast Guard deployed enormous amounts of sand to halt the oil’s progress. These efforts were not an unqualified success because oil did reach Texas, but scientists believed they worked as well as one might hope.

The Ixtoc I spill was noteworthy not only because of the amount of oil discharged into the Gulf of Mexico but also because scientists had an unusually long time to observe the oil before it penetrated the shore. The weather, microbes, the ocean, and sunlight all changed the chemical composition and physical properties of the oil, which became more dense and thick. Over time, the oil became an emulsion of oil and water. During this phase of operations scientists was intent on sampling the oil to determine its lethality. Scientists from the U.S. federal government took more than 1,400 samples of oil in the northwestern Gulf of Mexico. Another 1,000 samples were taken where the well had exploded. The oil was in the water so long that it formed a crust on the surface of land and water.

Texas’s Padre Island and the Laguna Madre are a sanctuary for waterfowl, shorebirds, and water birds from various regions of the United States. The endangered brown pelican, the whooping crane, and the peregrine falcon all seek refuge in Texas. Marshes are spawning grounds for many species of fish. South Texas is also home to 18 species of marine mammals and 5 species of marine turtle. Aware of the hazards of oil, scientists identified the most ecologically sensitive areas and lavished resources on their protection. Directing the placement of booms, scientists hoped to spare these lands from damage. Scientists also sampled shrimp to ensure its freedom from contamination. This was a scientific as well as promotional effort to convince consumers that seafood was safe to eat. Scientists established bird, mammal, and turtle cleanup stations in southern Texas. Scientists tested dispersants and microbes to gauge their efficacy. Studies of Texas’s biota demonstrated that it suffered surprisingly little damage. One scientist attributed this good fortune to protection from the barrier islands, thereby sparing Texas the worst damage. Oil did not harm marshes. The population of wading and shorebirds declined at first, but the removal of oil from beaches, largely by storms, led to a resurgence of these bird populations. Birds avoided soiled areas of beach, settling on clean areas instead. No more than 10 percent of birds, according to one estimate, inhabited soiled beaches. It is possible that peregrine falcons and whooping cranes were able to eat oil-contaminated fish without ill effect. Numbers of crustaceans succumbed to the oil. Zooplankton, however, emerged unscathed. Fish populations fell, though crabs and clams did not suffer contamination.

After the Argo Merchant oil spill in 1976, the U.S. government came to value the advice of scientists and academicians and to use them in the event of future spills. During the Ixtoc I debacle, the National Oceanic and Atmospheric Administration (NOAA) became a primary group of scientists on which the federal government relied. During the Ixtoc I spill the federal government called on the expertise of more than 200 scientists and academics. Among the agencies on which the federal government relied were the U.S. Coast Guard, the Environmental Protection Agency (EPA), the U.S. Department of the Interior’s Fish and Wildlife Service, and the U.S. Navy. The State of Texas contributed the Department of Health, the Parks and Wildlife Department, the Department of Roads, and the Department of Transportation. Academe supplied scientists and intellectuals from Corpus Christi State University, the University of New Orleans, Texas A&M University, the University of Texas’s Institute of Marine Sciences, and Woods Hole Oceanographic Institute. Private corporations—Coastal Ecosystems Company, Computer Sciences Corporation, Ecology and Environment Inc., Energy Resources Company, Research Planning Institute, Science Applications Inc., SRI International, and USR Company—contributed their expertise.

The explosion of Ixtoc I released so much oil in the Gulf of Mexico that it built layers on land and in the water in some places 15 inches thick. It became impossible to walk on beaches without causing the sand to ooze oil. Ixtoc I remains the worst spill in North America. Covering 150 miles of Texas’s beaches, the oil blowout ruined tourism for a year. The well leaked 30,000 barrels of oil per day, and storms carried this oil to Alabama and Mississippi in addition to Texas. At the initial blowout the oil caught fire. By July 1979, the flow of oil had reduced to 20,000 barrels per day, and by August a further reduction put the figure at 10,000 barrels per day.

Eager to minimize the spill, Pemex estimated that half the oil had burned and so had not damaged the biota, one-third of the oil evaporated, and the rest dispersed, sank, or was contained by booms. Pemex hired Conair Aviation to spread dispersants by airplane. Conair flew nearly 500 sorties, spraying dispersant on 1,100 square miles of ocean. Pemex treated only Mexico’s part of the Gulf of Mexico. In the United States dispersants worked less well. Despite the efforts of scientists and cleanup personnel, some 72,000 barrels of oil covered 160 miles of beaches in Texas, Mississippi, and Alabama. Pemex spent some $100 million to clean up the oil. The Mexican government, which owned Pemex, insulated it from lawsuits. Some 6,000 metric tons of oil covered Mexico’s beaches, though some observers believe that the real number was closer to 30,000 metric tons of oil. Texas may have been comparatively lucky. Only about 1 percent of oil from the blowout reached Texas. Perhaps some 120,000 metric tons of oil sank to the ocean floor. The Mexican government banned fishing in the aftermath of the spill until the Gulf of Mexico could be rid of oil. In sum, the Ixtoc I disaster may have polluted the Gulf of Mexico with 140 million gallons of oil. Yet 30 years later there appears to be no trace of the oil. One can enjoy sand, surf, and sun without an inkling that oil had once covered the region.

See also: Deepwater Horizon Oil Spill (Gulf of Mexico, 2010); Mexico; United States
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Jakob Maersk (Portugal, 1975)

Christopher Cumo

In January 1975, Danish tanker Jakob Maersk ran aground when it attempted to enter the port of Leixos in northern Portugal. Some oil burned and other amounts polluted the ocean and shoreline. The Portuguese army and navy worked with other agencies and volunteers to clean up the spill. Despite the magnitude of the spill, the environmental harm was slight because of the rapid and successful cleanup. As of 1975, the Jakob Maersk spill was the world’s second largest, trailing only the Torrey Canyon spill.

The Portuguese city of Oporto in northern Portugal was once a Roman colony founded before the fifth century CE. It was thus a product of the Late Empire, when Rome was tottering toward collapse. Roman influence may not have been prominent, given the brevity of Roman rule. As of 1975, Oporto, Portugal’s second-largest city, was the industrial and commercial center of northern Portugal. Oporto is 5 miles from the port of Leixos. Leixos is not merely the port of Oporto and a commercial hub; its refinery, the Sacor Refinery, makes it important to Portugal’s oil industry. The beaches of Oporto and the surrounding area attract tourists, adding to the region’s economic development. Near Oporto are Matosinhas, Miramar, Granja, Espinho, and Aveiro, all renowned for their beaches. Having a temperate climate, Portugal has use of its beaches only during warm weather.

On January 29, 1975, Jakob Maersk approached Leixos with the aid of tugboats. The Netherlands’s Royal Dutch Shell was then renting the tanker, which carried 80,000 tons of oil from Iran to the Sacor Refinery in Leixos. About 12:30 p.m., the tanker ran aground despite assistance from tugboats. Given the guidance of tugboats, this should not have happened. The engine room immediately exploded and caught fire. Two or three additional explosions followed, engulfing the tanker in flames. Tugboats, cutting loose from the tanker, picked up the survivors who had jumped into the ocean to escape the flames. After rescuing the survivors, the tugboats, realizing that they could do nothing to aid the tanker, withdrew. For 58 hours, a series of additional explosions swept through Jakob Maersk. Thereafter the fire burned out. The explosions had split the tanker into three sections. Two sections, the stern and middle, sank leaving only the funnel above water. The bow floated, washing up onshore several days later. The explosions pierced all the tanker’s compartments, which released their oil. The parts of the tanker that sank liberated their oil to pollute the ocean and coastline. The fire, while it raged, sent flames 100 meters into the air, blackening Oporto for several days. Seven of the crew of 17 perished, probably from the initial explosion in the engine room. Some residents of Oporto went to the hospital with respiratory complaints.

Fire consumed perhaps 40,000 to 50,000 tons of oil. Another 20,000 to 25,000 tons of oil were liberated at sea, and some 15,000 tons of oil covered the shore. The oil that made land spread from Matoshinhos north to the border between Portugal and Spain. The beaches most stricken were about 1 kilometer from the tanker. At Leixos, for example, oil penetrated beaches to a depth of 10 meters. The residue of combusted oil also polluted the beaches. Altogether, oil polluted the beaches at Valadares, Miramar, Aguela, Granja, Espinho, Eamoriz, Funadouro, Arainho, southern Jacinto, and Barra. Where the bow came ashore it leaked bunker fuel from its fuel tanks onto the beach. Accumulating in thick, black layers, bunker fuel is toxic to humans and wildlife. It is a noxious pollutant. Beaches as far away from the tanker as 50 kilometers were covered with oil, though the farther from the tanker the slighter the damage. Fortunately, the discharge of water from the Douro River pushed oil out to the ocean that might otherwise have come ashore. The beaches south of the Douro River suffered less damage for this reason.

Although the oil on the beaches looked horrid, one analyst believed that it had little effect on the biota. In the rocky intertidal zone, however, the oil killed barnacles, limpets, and other crustaceans, starfish, and algae. The greatest damage probably came from the deposits of bunker fuel that the bow had released when it came ashore. Here the fuel suffocated seaweed, mussels, and echinoderms. Scientists did not report the death of fish, though some must have perished. The spill may also have killed phytoplankton and zooplankton. University students found six dead birds. Otherwise, one analyst believed that birds emerged unscathed.

Officials from Royal Dutch Shell and Denmark met to decide how to proceed. Their first thought was to use chemicals to disperse the oil and break it down into harmless by-products. The Fina Oil Company in Lisbon, the capital of Portugal, had the dispersant Finasol available for use. Shell and Denmark requested help from British Petroleum (once Anglo-Persian Oil Company), which dispatched its dispersant BP 1100X by airplane to Portugal on January 30, 1975. Fearing that this might not be enough, British Petroleum sent additional dispersants the next day. British Petroleum also sent personnel, including one biologist, with expertise cleaning up oil spills and protecting habitat. The Food and Agriculture Organization of the United Nations sent scientists to advise cleanup workers. What was a local spill became an international call to arms. At this point the Portuguese navy offered its assistance. Portuguese law assigned the merchant navy the task of leading the cleanup. Accordingly, Commandant Manuel Casquinho took charge of operations. Casquinho immediately requested cooperation from the oil companies, the Ministry of Fisheries, the army, the navy, and volunteers from Oporto and the surrounding communities. Casquinho decided to cleanup oil in the ocean and then onshore.

Because the fire posed an immediate threat of spreading to the Sacor Refinery, the Portuguese drained its pipeline, replacing the oil with water. There was also a danger that the fire might spread to the ships already in Leixos harbor. The merchant navy and navy constructed a boom across the mouth of the harbor to protect the ships. The continuation of explosions in the immediate aftermath of the spill and the ignition of oil on the ocean’s surface prevented the use of dispersants for several days. The merchant navy ordered five tugboats to apply dispersants to fishing grounds between 6 and 20 kilometers from the tanker. The spray of dispersants began January 31, 1975, but at a distance from the still burning tanker. Tugboats sprayed the oil with dispersants every day for three weeks. When the fire died down and explosions ceased, the merchant navy determined to encircle the tanker with booms. Spain supplied 1,600 meters of boom, and a gasoline company in Lisbon supplied an additional 800 meters of boom. Yet this first effort was not successful. The fragile booms were not seaworthy and broke apart in the ocean. The merchant navy resorted to straw packed inside fishing nets to encircle the ship. This arrangement worked a few days, but ultimately the straw, saturated with water, sank. The merchant navy made no additional attempts to encircle the tanker. The best opportunity to try to contain the spill had passed.

Once the stern and midsection of the tanker sank, the merchant navy, convinced that at least one compartment still contained oil, ordered divers to place explosives on the wreck, thereby igniting any remaining oil in the Jakob Maersk. When the divers arrived in Oporto, however, the bow started burning again, making it too dangerous to go near the wreck. The divers returned to Lisbon only to be recalled on February 22, 1975. Exploring the wreck, the divers determined that the compartments contained no more oil. Blowing them up would serve no purpose.

Onshore, the cleanup concentrated on the most heavily soiled beaches, those within 1 kilometer of the wreck. University students volunteered to remove the soiled sand with buckets and shovels. After a few days, the students, perhaps daunted by the size of the job, became unreliable, showing up for work irregularly. The army took their place. The merchant navy also sprayed dispersants on the beach, yet they were effective at removing only the uppermost layer of oil. The army used bulldozers to scoop up soiled sand at depth. Workers had little success ridding the beach where the bow had deposited bunker fuel. All things considered, the Portuguese may have been lucky that events turned out as well as they did.

See also: Anglo-Persian Oil Company (APOC); British Petroleum (BP); Iran; Oil Tanker; Pipeline; Portugal; Refining; Royal Dutch Shell
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Kerosene

Christopher Cumo

Kerosene is a blend of hydrocarbons, as are gasoline and diesel. The chemicals are a series of carbon atoms bonded in a chain containing 12 to 15 carbon atoms. Carbon forms four bonds. In the case of kerosene, as well as gasoline and diesel, the terminal carbon atoms are bonded to one carbon, the next in the sequence, and to three hydrogen atoms. Interior carbons are bonded to two carbons, the ones immediately before and after them, and to two hydrogen atoms. Being a hydrocarbon, kerosene, like gasoline and diesel, contains only carbon and hydrogen atoms. Kerosene is not a homogeneous molecule but an aggregate of molecules of varying lengths. The blend of hydrocarbons in kerosene includes n-dodecane, a sequence with 12 carbon atoms, alkyl benzene, and naphthalene. Kerosene is heavier than gasoline and lighter than diesel. The scientific literature renders kerosene as kerosine. Kerosene is also known as paraffin, paraffin oil, or coal oil. In 1854, Canadian geologist Abraham Gesner coined the term “kerosene,” which derives from the Greek word “keros,” meaning “wax.” The name is peculiar because kerosene is a liquid not a solid. Gesner patented the name, granting the right to use it to the North American Gas Light Company, which for years had the sole right to use the term.

Kerosene has been in use for over 1,000 years. As early as the ninth century CE, Iranian writer Rhazes described the distillation of kerosene from crude oil. During the ninth century, people also derived kerosene from oil shale and bitumen. Research on kerosene stalled until the nineteenth century, when Gesner derived kerosene from coal, leading to the name coal oil. Two years after Gesner’s work in 1846, Scottish chemist James Young also derived kerosene from coal, and the U.S. Patent Office granted him a patent even though Gesner had priority. In the 1850s, Polish scientist Ignacy Lukosiewicz derived kerosene from oil, as Rhazes had a millennium earlier. Lukosiewicz invented a lamp for kerosene. In 1853, hospitals began buying Lukosiewicz’s lamps and kerosene for night operations. Because kerosene was often diluted with more flammable chemicals and because kerosene itself is flammable, its use was risky. By 1880, kerosene caused 40 percent of fires in New York City homes.

Upon combustion, kerosene emits carbon monoxide, and for this reason homes that use it must have a chimney. The Japanese use kerosene to heat homes. The Amish, who will not use electricity, have adopted kerosene for illumination. Citrus growers once experimented with the use of kerosene that produced smoke to protect citrus trees from freezing. After World War II, European automakers experimented with kerosene automobiles. The oil crises of the 1970s prompted Saab to make the Saab 99, which could run on kerosene, gasoline, or turpentine. In 2004, New York City began to run its buses on kerosene. In India the masses use kerosene to cook food. India’s government subsidizes the purchase of kerosene, thinking it best to deter Indians from chopping down trees for fuel wood, a practice that would accelerate deforestation. In addition to its use as an illuminant and fuel, kerosene is an insecticide that is particularly lethal to bed bugs and lice. It should not be used against lice because kerosene may burn the skin. In regions of Africa and Asia without electricity, people still use kerosene as an illuminant. The world uses 1.3 million barrels of kerosene per day. In the United States, kerosene must be stored in a blue container to distinguish it from gasoline, which is stored in a red container. Europe does not mandate this practice. Kerosene will spontaneously ignite at 428 degrees Fahrenheit, a temperature high enough to ensure safe storage in all but the hottest environments. Kerosene is divided into two classes. Class 1 kerosene is light and is used in lamps, stoves, and heaters. It can be mixed with gasoline for use in old cars. Class 2 kerosene is heavy and is used in heaters.

[image: image]

A kerosene delivery boy makes his rounds by donkey on November 7, 1974, near Sharjan in the United Arab Emirates on the Persian Gulf.

(AP Photo/Horst Faas)

Kerosene is a flammable yellow or colorless liquid that distills between 257 and 500 degrees Fahrenheit. In the nineteenth century, kerosene replaced whale oil as an illuminant, an important use that might have saved whales from overhunting. In the nineteenth century, kerosene was the most important distillate of oil, to be replaced in the late nineteenth and early twentieth centuries by the electric light bulb and natural gas for illumination and by the automobile, which used gasoline rather than kerosene as fuel. During the automobile era, gasoline displaced kerosene as the most important distillate of oil. After the discovery of oil in Pennsylvania in 1859, oil replaced coal as the source of kerosene. The quality of oil is important because some crude yields excellent kerosene whereas others yield mediocre kerosene. Because kerosene is heavier, denser, and less volatile than gasoline, it is less flammable. Paraffinic crude is the best source of kerosene. Heavy crude that nears asphalt in weight makes undesirable kerosene. As in the production of gasoline, the breaking of long carbon chains into shorter ones, a process known as cracking, may be used to produce kerosene. Fractional distillation is the other process for deriving kerosene. Lower grades of kerosene may be treated with sulfuric acid to increase their quality. Kerosene made from naphthenic acid or crude with high sulfur content requires extensive refining. The cleanest-burning kerosene gives off no odor and has no sulfur. In the era of the jet airplane, kerosene has been used as jet fuel. Paraffinic kerosene yields a yellow flame and burns even if a lamp does not require a strong draft of air. Kerosene with aromatics or naphthalene yields a red flame and may produce smoke, an undesirable circumstance. The absence of smoke is desirable in kerosene used as jet fuel.

Ideally, kerosene, when burned, yields a large amount of energy, which scientists quantify by burning kerosene in a bomb calorimeter. The best kerosene for yielding energy and heat has three classes of hydrocarbon: paraffin, naphthalene, and aromatics, with paraffin being the most numerous. A large amount of aromatics and naphthalene is found in high-octane kerosene. High aromatic kerosene yields much light on combustion. Refinement yields kerosene with little sulfur in the form of hydrogen sulfide, marcaptan sulfur, and free sulfur. Kerosene rich in hydrogen sulfide and marcaptan sulfur yields an unpleasant odor. Scientists use gas chromatography to detect sulfur. Kerosene is more dense and viscous than gasoline. Kerosene is well known as an illuminant but in the developed world did not compete well against natural gas and the electric light bulb. In the nineteenth century, people burned kerosene in their stove. In the same century, kerosene imported into Burma (now Myanmar) from anywhere but Britain was subject to a tariff to encourage British production. In the early twentieth century, kerosene powered tractors and other agricultural machines. In the early 1900s, Royal Dutch Shell derived most of its earnings from kerosene. In the early twentieth century, Shell shipped kerosene through the Suez Canal, presumably to Europe. In World War I Romania, neutral until 1916, could export kerosene but not gasoline to the Central Powers. Even so, German civilians suffered from shortages of kerosene. Amid falling prices in Mexico, Iran, and Iraq in the 1920s, the oil companies colluded to fix the price of kerosene, perhaps fearing that prices might fall lower. It seems peculiar that oil companies did not follow this practice with gasoline. After World War II, sales of kerosene increased for use as jet fuel.

The use of kerosene in heaters is well known. In the 1950s, Japan produced kerosene heaters, exporting them to Europe and the United States. The oil crisis of 1973 and 1974 led to interest in kerosene heaters to drive down the cost of heating. In the 1980s, more than 3 million Americans owned a kerosene heater. Writing in 1983, Dan Ramsey, author of Kerosene Heaters, predicted that by the 1990s more than 9 million Americans would own a kerosene heater. A kerosene heater in 1983 typically yielded 7,000 to 18,000 British Thermal Units per hour. Although a heater cost $85 to $300 in 1983, it was cheaper to operate. Kerosene was then only half as expensive to heat a given unit of space as were natural gas or electricity. In 1983, kerosene heaters were 95 percent efficient and did not need a flue or wiring. The use of kerosene for heat allowed the homeowner to lower the thermostat, thereby saving money.

See also: Germany; Iran; Iraq; Mexico; Petroleum Products; Royal Dutch Shell; Suez Canal (Egypt); United States
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Kerr-McGee

Adam Payne

From humble beginnings in Ada, Oklahoma, in 1929, as a small oil-drilling company, the Kerr-McGee Corporation would become one of the most successful mid-sized energy companies in the United States. The company became an innovator, particularly in the area of offshore drilling, and eventually evolved into an all-around energy company by expanding into natural gas, coal, lumber, and even nuclear power. The drive of one of Kerr-McGee’s founders, Robert S. Kerr, would keep the company alive during the Great Depression, and with the addition of Phillip Petroleum’s Chief Geologist Dean McGee in 1937, the company would continue to grow until its 2006 buyout by Anadarko Petroleum Corporation.

Born in a log cabin in Indian Territory in 1896, near what would become Ada, Oklahoma, Robert S. Kerr (1896–1963) worked his way through college by selling magazines. He then taught school for two years until he decided to serve in the U.S. Army as an artilleryman during World War I. When he returned home, Kerr studied law in the office of a local judge and by the mid-1920s he was a struggling lawyer, but things would soon change.

In the 1920s, the Greater Seminole oil boom was underway in central Oklahoma. A small contract drilling company, Dixon Brothers Drilling Company, needed help in obtaining drilling work. The owners asked the field superintendent, James L. Anderson (1884–?), if he could recommend anyone and Anderson suggested his brother-in-law Kerr. In 1926, Dixon Brothers Drilling Company was reorganized with Kerr and Anderson both owning 20 percent of the company. When the Dixon brothers decided to retire in 1929, they offered Kerr and Anderson controlling interest in the company. The two men bought the interest for $5,000 cash and $25,000 in notes. In the year of the stock market crash and the beginning of the Great Depression, the Anderson-Kerr Drilling Company was created.

[image: image]

Navajo miners work at the Kerr-McGee uranium mine at Cove on the Navajo reservation in Arizona in 1953.

(AP Photo)

Anderson handled the equipment end of the business while Kerr pursued drilling contracts producing a well-balanced team. Whereas Anderson had “a nose for oil” and the ability to drill economically, Kerr had an uncanny ability to raise capital. However, the young company faced debt and strong competition in a city with a booming oil industry. Kerr’s confidence and his persuasiveness kept the company alive. The scarcity of money and economic uncertainty of the 1930s allowed the company to acquire oil and gas production by taking payment for drilling service partly in cash and partly in lease working interests. By doing do, Anderson-Kerr acquired part ownership in 14 producing wells in the Oklahoma City area.

By 1932, Anderson-Kerr had grown to the point that a restructuring was needed to permit public financing. As a result, the company was incorporated into A & K Petroleum Company. In 1935, the first public financing of the company occurred with the sale of 118,898 shares of Class A common stock at $5.00 a share. When the company began a second public financing in 1936, Anderson decided the company had grown larger than he desired and opted to sell his share of the company. On April 25, 1936, Anderson relinquished his share of interest in the Anderson-Kerr Drilling Company and his interest in the A & K Petroleum Company and the second public financing was completed later that year.

The year 1937 proved to be a critical time in the company’s history. Faced with an economy in recession, decreasing oil prices, and little money for financing drilling, the company’s directors saw the need for strong leadership. They decided to put their future on the backs of two men: Robert Lynn, vice president in charge of land development at Phillips, and Dean A. McGee, Phillips’s chief geologist, both of whom resigned and joined A & K. On January 15, the company was reorganized with Kerr as president, Lynn as executive vice president, and McGee as vice president of production-geology. In April, the company was renamed Kerlyn Oil Company to reflect the change of leadership. In 1938, Kerlyn struck liquid gold in the Magnolia field in Columbia Country, Arkansas. Magnolia became the largest-producing field in volume during the early years of World War II.

In 1942, Kerr decided to run for public office, and in 1943 he became the first native Oklahoman to be governor. He served as governor until 1947, and in 1948 he held the office of U.S. senator until his death in 1963. During his time in public office, Kerr maintained his ties with the company. When Kerr was running for governor in 1942, Lynn retired from the company to become an independent oil operator, and McGee became executive vice president and operating head of the company. In 1946, with McGee at the helm, the Kerlyn Oil Company stockholders voted to rename the company Kerr-McGee Oil Industries, Inc. This change served to identify the new men in charge and to alleviate any confusion about an oil company engaging in contract drilling.

The year 1945 was a significant time for the Kerlyn Oil Company. With the discovery of the West Edmond oil field, northwest of Oklahoma City, rapid development was needed. Kerlyn managed to assemble 22 rigs and trained enough people to run them. With the West Edmond field plus the acquisition of a large block of acreage in the same area, local banks could no longer keep up with the financing needs of the growing company. In 1945, the company approached Hugo Anderson, vice president of the First National Bank of Chicago, because of his knowledge of the oil business. In the end, the bank made Kerlyn a term loan of $1 million, which marked the beginning of a long financial association that contributed to the growth of the company.

Around the same time, Kerlyn began to transition into a fully integrated company by expanding into downstream operations. Hoping to take advantage of an increased need for refined oil products, Kerlyn acquired a small 1,200 barrel-per-day refinery located in Wynnewood, Oklahoma. Over the next decade, several service stations were purchased, but not until 1955, with the purchase of marketing, pipeline, and refining facilities of the Deep Rock Oil Corporation, was the company fully represented in all phases of the oil business.

During the 1940s, the United States saw an ever-increasing need for energy. With the major oil companies focusing their efforts on dry land, Kerr-McGee looked beyond the shore to the Gulf of Mexico. Little interest had been shown in going offshore for several reasons, but perhaps the most significant was the lack of technology capable of drilling at sea. However, McGee decided to tackle the apparently impossible mission of exploring, drilling, and producing oil hundreds of feet below water. In the end, Kerr-McGee led innovations in offshore drilling culminating in the completion of the world’s first commercial oil well far from the safety of the shoreline in 1947.

During the 1950s and 1960s, Kerr-McGee began to diversify its operations in an attempt to become a total energy company. In 1952, the company expanded into natural gas processing by acquiring three plants in Oklahoma. Kerr-McGee became the first oil company to enter the uranium industry in 1952 with the acquisition of mining properties on a Navaho reservation in Arizona. In 1963, Kerr-McGee entered the forestry industry, and the company consolidated several fertilizer-making companies into the Kerr-McGee Chemical Corporation in 1965. Through this time, Kerr-McGee was able to stay competitive by employing several innovative methods of oil production. In 1961, the company made use of drilling devices that eventually were used to complete the largest vertical shaft successfully drilled by rotary methods in North America. In 1962, Kerr-McGee commissioned the world’s largest submersible offshore drilling unit, and in 1963 the company built a new research center in Oklahoma City.

As Kerr-McGee Oil Industries, Inc. increasingly conducted non–oil-related business, leaders decided to rename the company Kerr-McGee Corporation, which better reflected its diverse holdings. In 1967, Kerr-McGee entered into the industrial chemical market in a major way by merging with the American Potash and Chemical Corporation. By 1970, Kerr-McGee’s ventures into nuclear power were beginning to show. The company had become a major player in six of the eight parts of the nuclear fuel cycle, including exploration, mining, milling, conversion of uranium oxide into uranium hexafluoride, pelletizing of these materials, and fabrication of fuel elements at its Cimarron Facility in Oklahoma.

As the 1970s progressed, the world market became increasingly complex and turbulent. The Organization of the Petroleum Exporting Countries had sent gas prices soaring with an oil embargo. The U.S. government encouraged exploration and production by deregulating and offering hefty tax credits. However, during the favorable conditions of the early 1970s, Kerr-McGee lost its lead in offshore drilling and suffered from a lack of administrative direction. In his role as CEO, McGee commenced an organizational restructuring in 1973 that established two new subsidiaries: Kerr-McGee Coal Corporation led by Frank McPherson, and Kerr-McGee Nuclear Corporation led by R. T. Zitting. The restructuring was meant to give the company the strength needed to compete in the world market. The company’s oil exploration and production grew substantially through the mid-1970s. In 1974, Kerr-McGee significantly increased its refining capabilities with the acquisition of the Southwestern Refining Company. In 1976, the company expanded into the Arabian Gulf and the North Sea, and participated in the discovery of the Beatrice oil field off Scotland’s coast.

Over the course of three decades, Kerr-McGee had widely diversified to include uranium and plutonium mining, milling, and processing; chemicals and coal; contract drilling; refining; gasoline retailing; and timber. Many believed that the company had become too diversified as earnings dropped from $211 million in 1981 to $118 million in 1983. It was time for a new direction, and in 1983 McGee stepped aside and Frank A. McPherson was named his successor.

With McPherson at the helm, Kerr-McGee was restructured in stages resulting in a downsizing of the company. In the end, Kerr-McGee was a much smaller but more profitable company. In 1985, sales had reached $3.15 billion with a net income of $137 million. However, by 1996, after McPherson’s downsizing, the company sold only $1.93 billion but had a record net income of $220 million.

When McPherson retired in 1997, Luke R. Corbett became the company’s fourth chairman and CEO. The new millennium brought a refocus of the company. While expanding petroleum exploration, Kerr-McGee began to buy up titanium dioxide facilities. By 2000, the company was the third-largest producer of the compound. Kerr-McGee also began to expand its natural gas exploration and production. In 2002, the company announced the discovery of a large natural gas deposit in the Gulf of Mexico, while at the same time expanding natural gas drilling in the North Sea.

In 2006, Anadarko Petroleum Corporation acquired Kerr-McGee Corporation for $16.4 billion plus the assumption of net debts and other liabilities estimated at $1.6 billion and relocated its headquarters from Oklahoma City, Oklahoma, to Houston, Texas. The buyout ended the company’s 77-year history in Oklahoma.

See also: Oil Barrel; Oil Well; Organization of the Petroleum Exporting Countries (OPEC); United States
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Keystone XL Pipeline

Douglas Hurt

The Keystone XL pipeline is a controversial project that, if completed, will transport tar sands oil from Alberta, Canada, to southern Nebraska. It is an addition to the existing Keystone pipeline that began transporting crude to Illinois and Oklahoma in June 2010. A Canadian company, TransCanada Corporation, first proposed the 36-inch diameter, high-pressure pipeline in 2008. The Keystone XL project would be nearly 1,200 miles long, cost approximately US$7 billion, and have a total capacity of up to 830,000 barrels per day. Progress has been slow, however. Because the Keystone XL pipeline crosses the U.S.-Canada border, the U.S. Department of State (and ultimately U.S. President Barack Obama) must approve the project. The Canadian National Energy Board accepted the Canadian section of the project in March 2010.

The Keystone XL project connecting Alberta to Nebraska is part of a larger Keystone system of pipelines in North America. The Keystone pipeline route will begin in Hardisty in east-central Alberta at the meeting point of an existing Canadian pipeline and storage network. From there, the proposed route tracks southeastward across southwestern Saskatchewan, eastern Montana, west-central South Dakota, and central Nebraska before reaching Steele City, Nebraska. At this point near the Nebraska-Kansas border, crude can either be transported eastward or southward over existing pipeline networks. The eastern route runs through Kansas and Missouri before connecting to refineries in Wood River, Illinois, and tank farms in Patoka, Illinois. The southern option moves crude across Kansas to storage tanks in Cushing, Oklahoma. Once a separate Keystone project is completed, oil can be transported from Cushing southward to refineries near Houston and Port Arthur, Texas. American crude can enter the pipeline network at Baker, Montana or Cushing. Overall, the Keystone XL route between Alberta and Nebraska is a shorter, more direct diagonal path that saves TransCanada transportation time and money, impacts a smaller land area, as well as avoids crossing the Missouri River two times.
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Students lay on the ground in front of the White House, waiting to be arrested in Washington, D.C., on March 2, 2014. Several hundred students and youth marched from Georgetown University to the White House to protest the Keystone XL Pipeline.

(AP Photo/Susan Walsh)

The southernmost portion of the Keystone route (named the Gulf Coast Project) between Cushing and Nederland, Texas, is currently under construction. In March 2012, the Obama administration announced that permits for this relatively noncontroversial section would be expedited and work on the nearly 500-mile pipeline began in August 2012. Because this segment does not cross an international border, the U.S. Department of State was not required to grant special approval. The Gulf Coast Project will move the surplus of Canadian and northern U.S. Great Plains crude oil bottlenecked in Cushing to Texas refineries.

Environmental criticism from groups and landowners along the proposed route of the project has slowed the Keystone XL pipeline approval process. In January 2012, the Obama administration rejected the TransCanada proposal on grounds that the plan needed further study and that the environmentally sensitive route through Nebraska had not been finalized. Of particular concern to protesters are the Nebraska Sand Hills, a region of grass-covered sand dunes, and the underlying Ogallala Aquifer that provides water for agricultural and household uses. Additional environmental concerns include potential oil spills along the pipeline route, increased greenhouse emissions (and thus accelerated global climate change) from tar sands extraction, and the destruction of Canadian boreal forest (also called taiga) as tar sands exploration and extraction intensifies. However, the environmental impact of the Keystone XL pipeline is disputed. Reports, including an assessment by the U.S. Department of State, argue that the environmental impacts of the project will be minimal. Other sources claim that this U.S. study underestimates the amount of greenhouse gas emissions from pipeline development. Although negative environmental implications are the most commonly repeated criticism of the Keystone pipeline, other protests have revolved around the use of eminent domain by TransCanada to forcibly acquire land for the pipeline right-of-way.

TransCanada claims that the Keystone XL project will create 20,000 construction and manufacturing jobs while generating $585 million in state and local taxes along the route. However, the project will create only several hundred permanent jobs. The Canadian government also touts the positive economic impacts of the project, particularly on Alberta as tar sand extraction accelerates after the project is finished. In contrast, other studies show a more limited number of jobs created, or even a net job loss, in the United States because of lower employment in the Midwest owing to higher oil prices as the glut of oil at Cushing is depleted. In addition, proponents of the project note that increased access to Canadian oil will reduce U.S. dependence on imports from potentially politically unstable and unfriendly countries such as Nigeria, Saudi Arabia, and Venezuela. An increased supply of non-OPEC oil could also depress global crude prices, reducing profits for OPEC member countries. However, critics of the project argue that more oil will be exported from Gulf Coast refineries to international purchasers in Asia and Europe, negating potential gains in U.S. energy security and possibly increasing oil prices.

If completed, the Keystone XL pipeline will deliver Canadian tar sands oil from Alberta to southern Nebraska. Working in conjunction with existing pipelines and the Gulf Coast Project, the Keystone XL pipeline promises to deliver an increased supply of oil to Texas refineries. However, multiple environmental concerns in the United States have delayed Keystone XL construction. TransCanada has reapplied for the necessary permits after including alternative routes around the Nebraska Sand Hills and adding increased safety features (including a greater number of emergency shut-offs and deeper beds for the underground portion of the pipeline) in their proposal. They again wait on a federal decision regarding pipeline permitting. If the project is approved, TransCanada expects construction to take approximately two years before the Keystone XL pipeline is operational. If the project is rejected, Canadian companies will likely focus their efforts on building pipelines between Alberta and British Columbia so that oil can be exported from Pacific Ocean ports to consumers in China and elsewhere in East Asia. In the meantime, the debate over access to energy resources, energy security, and environmental risk will continue.

See also: Canada; China (The People’s Republic of China, PRC); Crude Oil; Greenhouse Gas; Nigeria; Oil Barrel; Oil Tanker; Organization of the Petroleum Exporting Countries (OPEC); Pipeline; Saudi Arabia; United States; Venezuela
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Kuwait Oil Fires (1991)

Matthew Jon Leeper, Jr.

In 1991, the man-made ecological disaster known as the Kuwaiti oil fires occurred over a few days, but the immediate ramifications lasted for months and the long-term effects were felt over the next decade. During the Iraqi army’s quick retreat from Kuwait during the Gulf War, they destroyed hundreds of oil wells and set fire to them in their scorched earth tactic to cripple the nation. The government of Kuwait spent billions of U.S. dollars and with the assistance of the international community stopped the fires in record time and immediately began to try and correct the economic and environmental issues caused by the fires.

During the months leading up to the Iraqi invasion of Kuwait in 1990, the country’s oil production surpassed the quota put forth by the Organization of the Petroleum Exporting Countries (OPEC), producing 1.95 million barrels of oil a day in January 1991 and growing to 2.088 million barrels of oil a day in March. After the invasion, Kuwait’s oil production was negligible until the end of May. In June, Kuwait produced a meager 25,000 barrels of oil a day. The country’s oil production continued to grow at a slow rate, reaching 360,000 barrels a day by December. By April 1992, Kuwait’s production had steadily raised its production to 860,000 barrels per day. Finally, in December 1993 the production levels had increased to 1.9 million barrels of oil a day. It had been almost two years, but the oil production of Kuwait had returned to preinvasion levels. The oil, which leaked out during the eight months of the fires, is estimated to have been around 6 million barrels a day. Despite this massive loss of natural resources, scientists believe that Kuwait still has 140 years of oil remaining in its underground reserves.

Tensions between Iraq and Kuwait began around 1988. Iraq, just ending its war against Iran, had accumulated massive amounts of debt from countries and organizations. These countries included: Saudi Arabia, Kuwait, United Arab Emirates, France, the USSR, and the European Commission on Development. The estimated total amount of debt owed by Iraq was $80 to $85 billion. Of this total amount, Iraq owed Kuwait $16 billion. Shortly after the Iraq-Iran War had ended, Kuwait attempted to contact the Iraq government, led by Saddam Hussein, to discuss payment terms for the money loaned to support Iraq. Saddam’s response to the Kuwaiti government stated the amount of money his country owed paled in comparison to the price Iraq had paid in blood to defend the Arab world from the Persians. Kuwait, as well as other Arab nations, found this response deeply troubling.

Although the talks of repayment continued, the government of Iraq needed the price of oil to stay high so that it could generate enough income to begin the repayment of its war debts. The cost OPEC had set, and the price the Iraqi government needed, equaled to $18 per barrel. Despite OPEC having set the market price for oil, the resource sold for around $12 to $13 a barrel during the end of the 1980s. The reason for this price discrepancy was a simple case of supply and demand. Although OPEC and the countries that took part in the organization set the price at $18 a barrel, the cost stayed down because of overproduction. For example, Kuwait’s quota for 1988 was to produce 1 million barrels of oil a day, and in 1989 to produce 1.5 million barrels per day. Kuwait, however, produced an additional 500,000 barrels a day in each year respectively. The government of Kuwait observed low prices as a way to keep oil-consuming markets, such as the United States and Western Europe as well as emerging markets such as China, dependent by making the research for alternative fuels and energy resources cost inefficient. However, Iraq’s government saw the overproduction of oil by Kuwait and its goal to keep oil prices down as a direct assault on the country’s goal to become a regional power as well as sabotaging the struggling Iraqi economy.

Because of the rising tensions as well as the dispute over loan payments between the two countries, Iraq invaded the small country of Kuwait in August 1990. The invading army was in control until February 1991 when a coalition force sanctioned by the United Nations pushed the Iraqi army out of Kuwait. During the retreat, the Iraqi army enforced a scorched earth strategy and set fire to an estimated 800 wells spanning across the Ahmadi, Dharif, UmmQuadier, Wafra, Minagish, and Rawdatayn oil fields. The army set explosives near the rigs and destroyed the pumps as well as the shut-off valves to prevent the United Nations from easily shutting off the flow of oil and therefore extinguishing the fires. The oil field fires burned around 6 million barrels of oil a day. The fires burned out of control for eight months continuously. The fires burned hot enough at times to make the air temperature surrounding the burning wells reach a thousand degrees Fahrenheit, vaporizing the water used to extinguish the fires as soon as it touched the ground. In addition, the intense heat required firefighters to use special equipment, including heat shields and long arm boons to spray water and explosives to starve the fires of oxygen. Another roadblock faced by the international firefighters came from the physical location of Kuwait and the lack of water located anywhere other than the Gulf. Therefore, the teams of firefighters first dug water reservoirs to use to control the blazes.

The environmental and health conditions deteriorated for the land and the people that surrounded the area of the oil fires. Immediately after the Iraqi forces ignited the fires, the people who lived near them began to have respiratory issues and suffered from lack of oxygen because of the poisonous chemicals in the air. All of the oil that did not burn from the well leaks pooled into nearly 500 oil lakes. Ten years later, in 2001, almost 300 of these oil lakes still existed, causing massive damage to the ecosystems that surrounded them. In addition, many of the marine ecosystems of the coast of Kuwait were damaged or completely destroyed from the oil, smoke, and chemicals that settled or drained into the water. The final monetary cost of the clean up and the extinguishing of fires over the eight-month period was estimated to be nearly $50 billion. This amount does not include lost profits or any monetization or value placed on the environmental destruction.

Despite this disaster, the country of Kuwait bounced back incredibly fast. They recovered their oil production to pre-invasion amounts in nearly 24 months and then continued to increase production. Kuwait has put the wealth it has obtained from this precious resource to good use; it is known to be one of the wealthiest countries in the Arab world and to have some of the best socialized medicine programs and education systems in the world. Although Kuwait suffered greatly during the time of the oil field fires, the resolve of the country’s government and its people has allowed them to rise above their difficulties and become a leader of oil-producing nations.

See also: China (The People’s Republic of China, PRC); Exports; France; Iran; Iraq; Kuwait; Kuwait Petroleum Corporation (KPC); Oil Field; Oil Prices; Organization of the Petroleum Exporting Countries (OPEC); Pollutants of the Petroleum Industry; Russia; Saudi Arabia; United Arab Emirates (UAE); United States
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Kuwait Petroleum Corporation (KPC)

Christopher Cumo

In 1934, Anglo Persian Oil Company (now British Petroleum or BP) and U.S. firm Gulf Oil partnered to explore for oil in Kuwait. This partnership was christened the Kuwait Oil Company (KOC) and would eventually be taken over by Kuwait Petroleum Corporation (KPC). After World War II, Kuwaitis began to resent BP and Gulf Oil, resentment that xenophobia might have tinged. Kuwaitis were unhappy that the concession to BP and Gulf Oil covered nearly the whole country, making it difficult for any other company, domestic or foreign, to explore for oil in Kuwait. Allow Kuwait wished to regulate the KOC, the terms of the concession did not permit it.

In the 1960s, an increasing number of Kuwaitis favored nationalization as a way to rid themselves of BP and Gulf Oil. At first, Kuwait tried to weaken KOC by breaking the terms of the concession by allowing other oil companies to explore in Kuwait. In 1960, Kuwait created the state-owned Kuwait National Petroleum Company (KNPC) to compete with KOC. Despite being state owned, at least in part, KNPC welcomed the purchase of stock from ordinary Kuwaitis, making KNPC a public-private hybrid, though Kuwait owned 60 percent of the company. The government charged KNPC with exploration, production, transportation, and marketing oil and natural gas. KNPC built the Shuaiba Refinery, one of the most modern and largest refineries in the Middle East. Kuwait also created several small oil companies, again with the idea of weakening KOC. In 1961, Kuwait forced KOC to give back a portion of land that it had controlled since 1934. In the late 1960s, KNPC partnered with Spain’s Hispanoil to explore for oil on this land. In 1967, the Six Day War heightened the call for nationalization in Kuwait and elsewhere in the Middle East. In 1972, Kuwait bought 25 percent of KOC’s stock. By the end of 1972, the figure had risen to 40 percent of KOC’s stock. In 1974, Kuwait first took 60 percent ownership in KOC and then fully nationalized it that year. At the end of the 1970s, Kuwait created KPC to manage all the state-owned oil companies, including KOC and presumably KNPC. Kuwait created KPC as a holding company for the many small oil companies that populated the industry.

An amalgamation of a number of smaller companies, KPC has had difficulty managing all these entities that comprise the oil industry, both in Kuwait and in other countries where these subsidiaries have been active. Part of the problem has been to cajole these disparate companies into an integrated whole. For example, KNPC had managed three refineries, each with a separate owner. KPC faced the challenge of centralizing control over all three refineries and presumably over KNPC. Moreover, after decades of autonomy, KOC resented its absorption into KPC. Whenever possible, KOC ignored KPC directives. In 1980, the founding law (Law 6) established a board of directors at KPC and recognized its corporate status within the context of government ownership. The government must approve KPC’s decisions, but this is increasingly difficult given the gridlock that seems to have gripped Kuwait. Like other Middle Eastern state-owned oil companies, KPC languishes because of too many layers of bureaucracy and too much government interference. The tangle of bureaucracy is stifling. Whereas a Western oil company customarily reaches a decision after 4 steps, KPC does not arrive at a decision until it has taken 36 steps. According to one analyst, Kuwait does a poor job managing KPC. Since 1991, following Kuwait’s liberation from Iraq, the National Assembly has been insensitive to the need to reform KPC because the assembly fears a loss in the ability to appoint friends to a sinecure at the corporation. Equally troubling, the government is unstable. Since 2000, Kuwait has had six oil ministers, none of whom had the fortitude to reform KPC. This is especially problematic because the minister of oil serves as KPC’s chairperson. The Supreme Petroleum Council has emerged as a champion of reform, but Kuwait’s ministers and National Assembly ignore it.
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OPEC’s President and Minister of Energy and Chairman of Kuwait’s Petroleum Corporation Sheik Ahmed Fahd Al-Ahmed Al-Sabah gestures during a press conference after a meeting of oil ministers of the Organization of Petroleum Exporting Countries conference (OPEC) at their headquarters in Vienna on June 15, 2005.

(AP Photo/Ronald Zak)

KPC has had to contend with natural gas leaks that have caught fire and has downgraded its future yield of oil to make its actual totals seem acceptable. KPC has postponed building the country’s fourth refinery because inflation has pushed up wages and the cost of machinery. One might argue that government, deriving 94 percent of revenues from KPC, overtaxes the corporation, a common theme in the Middle East. As a result, KPC has labored to partner with foreign oil companies on foreign soil to lessen its tax burden at home. The government wants KPC to maximize production in the short term, another commonality in the history of Middle Eastern oil, a strategy that seems certain to hasten the decline of extant fields. Some in the National Assembly, but never a majority, have proposed privatizing KPC and allowing it to engage freely with foreign oil companies. On its own, KPC is having difficulty accessing the oil of old fields whose best days are behind them. In this respect, KPC suffers from a dearth of geologists and engineers. A strong foundation in science and engineering might enable KPC to improve the performance of oil fields and accelerate the discovery of new ones.

See also: British Petroleum (BP); Burgan Field (Kuwait); Iraq; Kuwait; Kuwait Oil Fires (1991); Oil Nationalization; United States

References

“Kuwait Petroleum Corporation [KPC].” www.kpc.com.kw. Accessed November 4, 2013.

Marcel, Valerie. Oil Titans: National Oil Companies in the Middle East. London: Chatham House, 2006.

Tetreault, Mary Ann. The Kuwait Petroleum Corporation and the Economics of the New World Order. New York: Praeger, 1995.

Victor, David G., David R. Hults, and Mark C. Thurber. Oil and Governance: State-Owned Enterprises and the World Energy Supply. Cambridge: Cambridge University Press, 2012.


L

Lakeview Gusher (California)

Brian C. Black

The most productive single oil well in California, the Lakeview Gusher was most famous for the massive, land-based spill that it produced as it spewed out of control for 18 months. After it was originally tapped in 1910, a 60-acre lake of oil formed on the site on which locals tooled about in small skiffs. Although it occurred on land where the oil could be at least partly managed, many experts were struck by this 9-million-barrel spill’s similarity to the Macondo accident/blowout of 2010. Although almost every spill that followed over the last century led to subsequent changes in industry regulation or practice, the Lakeview Gusher occurred in a remote site at a time when few Americans neither noticed nor cared about conserving crude.

Although California is rarely thought of with the world’s other great frontiers of oil development, the early twentieth century brought oil speculation to the Los Angeles basin as well as the southern San Joaquin Valley, near Bakersfield. Starting in 1909, Lakeview Number One was drilled over the course of 15 months by the Lakeview Oil Company, which had partnered with Union Oil of California (later Unocol and now part of Chevron). Charles Lewis Woods, nicknamed “Dry Hole Charlie” for his lack of success in the oil drilling business, reached 2,440 feet (740 m) on March 14, 1910, when oil started flowing.

In the California fields, the oil occurred under pressure and standard practice was to allow a blowout or gusher to transpire before the well would be capped and the pressure used to push the oil naturally into storage nearby. The Lakeview Gusher came in with a roar with an estimated initial flow of 125,000 barrels a day. On coming to work that morning, Charlie solemnly commented that Lakeview “must have cut an artery of the earth’s great central storehouse of oil, whereas all previous wells had been merely pinpricks in the earth’s thick hide.”

Capping the well proved fruitless, so workers were hired to construct timber and sandbag embankments merely to manage the overwhelming supply of crude. To carry out this process, workers famously moved about in small boats on top of the large oil lake that formed. They built a wall 150 to 250 feet wide that could contain the 16 million barrels of oil. Dikes and sand bag dams were employed to create a river of crude and to divert it into a 4-inch pipeline and toward eight 550,000-barrel storage tanks located 2.5 miles away. From these tanks, another 8-inch pipeline carried the oil to Port Avila on the California coast. Through this haphazard process, some of the oil found its way to market; however, there was no controlling this spill—just efforts to manage its impact.

Where the original well had been struck, observers described a column of sand and oil 20 feet in diameter and 200 feet high that gushed into the air. Although the wooden derrick remained standing a few weeks longer, eventually it too and all the drilling equipment as well, were completely swallowed up by a huge crater that formed around the drill well. A semi-cap was eventually placed over the wellhead to at least keep the plume of oil from spraying too high and to steer it into the gully. Reports assert that even though the timber box serving as a semi-cap weighed several tons, the surging oil pressure kept it hovering 10 feet above the well. Steel guy wires were used to keep the cap from blowing off entirely.

Although most gushers give out after a few hours, Lakeview kept going at roughly the same volume for months, diminishing slightly to 60,000 barrels per day. When it finally stopped, it was through no action of the oil company: In September 1911, the bottom of the surrounding hole that the oil surge had been eroding collapsed and filled in the well. Finally, after 540 days, the oil surge, essentially, had stopped itself. Observers estimate that even with 40 percent of its oil lost or unusable, the Lakeview Gusher had single-handedly driven down the world oil price by 70 percent (from roughly $1 per barrel to 30¢ per barrel)!

Unocol wanted oil, but too much of a good thing was a problem. From the world oil price to the local ecological impact, the Lakeview gusher was a disaster. One expert has compared it to other oil disasters in this way:


The Lakeview Gusher spilled 9.4 million barrels (395 million gallons) for 18 months with a peak rate of 125,000 barrels/day. Spindletop spilled 900,000 barrels for nine days at an average rate of 100,000 barrels/day, after which the well was capped to become a producer, and the Gulf gusher [of 2010] leaked 4.9 million barrels (185 million gallons) for 65 days at a peak rate of 62,000 barrels/day. By this measure, Lakeview was the largest oil spill in history.



See also: Crude Oil; Oil Barrel; Oil Prices; Oil Well; Pipeline; United States
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Liquefied Natural Gas (LNG)

Xiaobing Li
Michael Molina

Liquefied Natural Gas (LNG) is natural gas stored as a cryogenic liquid at temperatures between −120 and 170°C. It provides an energy density equivalent to gasoline and diesel, and extends the range while reducing the frequency of refueling. Reducing the gas to its liquid state achieves a greater reduction in volume compared to compressed natural gas. It is reduced to one six hundredths the volume of gaseous natural gas, making if cost efficient for transportation over long distances. Environmentally, LNG produces low emissions when utilized. It is odorless, colorless, nontoxic, and noncorrosive. When exposed to the environment, it rapidly evaporates, and if spilled, would not result in slickness because of evaporation. Despite these advantages, cryogenic storage remains costly, requiring special infrastructure, production, and transportation facilities. Specialized tankers are required for transport. They are usually reinforced with insulated walls, carrying the product using an autorefrigeration method. LNG is used primarily in heavy-duty applications in countries, including the United States, Japan, and the UK. Because of its increased range, it is used by heavy-duty vehicles, classified as class 8 (weighing 33,000 to 80,000 pounds). The fuel remains too costly for less-developed countries. Currently, it accounts for less than 1 percent of all natural gas used in the United States.

The first patent for LNG was issued in 1914 in the United States, with the first commercial natural gas liquefaction plant being built in West Virginia. In 1959, the first LNG tanker, the Methane Pioneer, carried product from the United States to the UK. In 1969, America began exporting LNG to Asia for the first time, with shipments arriving in Japan. By the 1980s, Japan became the world’s main purchaser, importing 72 percent of all LNG. Major LNG producers include Trinidad and Tobago, Qatar, Algeria, Nigeria, Oman, Australia, Indonesia, and the United Arab Emirates. Australia, for example, has three operating LNG projects and is developing an additional seven projects, representing an investment over $200 billion. Some analysts claim that with these investments, Australia could become the biggest exporter of LNG by 2017, overtaking Qatar.

Interest in LNG continues to rise, as natural gas increases in cost and technology for liquefaction, shipping, and storing improves. Major companies, including Chevron, have invested millions in construction of facilities to process and transport LNG. In Angola, the company plans to operate the country’s first LNG plant. Oil field service companies hope that a boost from LNG projects will help the industry.

See also: Algeria; Australia; Indonesia; Japan; Nigeria; Qatar; Trinidad and Tobago; United Arab Emirates (UAE); United Kingdom; United States
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Liquefied Petroleum Gas (LPG)

Christopher Cumo

The chief components of liquefied petroleum gas (LPG) are the hydrocarbons propane and butane, commonly encountered as gases. Because propane and butane are light, they are easy to separate from heavier distillates of crude such as gasoline, kerosene, diesel, and from impurities, chiefly the pollutant sulfur. The absence of sulfur makes LPG a cleaner fuel than various grades of crude. In environmentally concerned Japan, the use of LPG is important because of its status as a clean fuel. At room temperature butane and propane are gases, but subject them to moderate pressure and they liquefy, hence the name LPG. As a liquid LPG is easy to store, transport, and handle.

The market for LPG was once so small that oil and natural gas companies, on encountering it, deemed it useless and wastefully burned it, as Prudhoe Bay, Alaska, once burned natural gas, a process known as flaring. As natural gas is depleted, however, humans may switch increasingly to LPG, a trend that appears to be ongoing in the United States. As the demand for clean fuels increases, in Japan and Europe, for example, the demand for LPG should likewise increase. LPG is now cheaper to transport than liquefied natural gas and so should give LPG a competitive edge. LPG is also cheaper and easier to convert into a liquid than natural gas because such high pressure must be used to liquefy it, and so LPG should outcompete the latter. LPG may even be able to compete with natural gas as a fuel, though which is cheaper to produce is unclear. Growth in the use of LPG is expected to be strong in the Eastern Hemisphere. The Middle East and North Sea supply much of the world’s LPG. The interest in LPG stemmed from the 1973 and 1974 oil embargo. The shock of increasing oil prices and decreasing supply stung the U.S. economy. Worldwide fears arose over a disruption in oil supplies and a consequent movement arose in search of alternative fuels, among them LPG.

[image: image]

A worker delivers cylinders of liquefied petroleum gas (LPG) at an LPG service station in Guangzhou, southern China’s Guangdong province, on November 6, 2007. A Chinese newspaper reported that the price of bottled LPG in Guangzhou on November 4 soared to a peak of 123 yuan (US$16) per cylinder (15 kg), the highest price since 1974 when the city started using LPG before the price slid to 114 yuan on November 7. Volatile fuel prices from gasoline to diesel have hit China following soaring international prices.

(AP Photo/Color China Photo)

LPG may be transported by truck, railroad, and pipeline. LPG may be recovered from oil or natural gas fields. Because oil contains many hydrocarbons of different lengths, including propane and butane, distillation may separate them from crude. Europe produces most of its LPG by refining crude. European LPG is primarily butane. Homeowners use LPG to heat water and homes and to cook. Suitably modified automobiles may burn LPG.

See also: Kerosene; Natural Gas; 1973 Energy Crisis; Petrochemicals; Petroleum Products; Prudhoe Bay (Alaska); United States
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Lukasiewicz, Ignacy (1822–1882)

Christopher Cumo

Born March 8, 1822 in Ludusziniki, Poland, Lukasiewicz was a pioneer in the petroleum industry. The last of seven children to be born to Josef and Apolonia Lukasiewicz, his family traced its roots to nobility, but by the time of Lukasiewicz’s birth, the family was noble only in name. It had descended into poverty, a not uncommon occurrence for Europe’s aristocracy. The family eventually settled in Rzeszow, where they owned a tenement house.

In 1832, Lukasiewicz enrolled in the grammar school of a religious order, presumably Catholic or Orthodox. The faculty rated him a promising student, and like American writer Edgar Allan Poe, Lukasiewicz excelled at languages. Just when it seemed that he had found his niche, his father died, forcing him to quit his studies. Lukasiewicz’s knowledge of Latin and German led to the recommendation that he study pharmacy in the shop of Antoni Swoboda. Caught up in revolutionary politics, Lukasiewicz was nearly imprisoned. The judge excused him because of his youth and the fact that the evidence was not clear-cut. Continuing his apprenticeship, he completed four years with Swoboda, passed an exam in pharmacy, chemistry, and law and received two promotions. He eventually settled in Rzeszow to work for a pharmacist, Edward Hubel. At the same time, Lukasiewicz could not steer clear of politics and joined the Polish Democratic Society. As a regional agent, he was to prepare the common laborers for a democratic uprising. The authorities arrested him about February 1847, imprisoning him until December 1847. The terms of his probation required Lukasiewicz to remain in Lvov under police scrutiny. In the summer of 1848, he started working in the Lvov pharmacy of Piotr Mikolasch. At Lvov, Lukasiewicz wrote a treatise on pharmacy.

Ignoring the terms of his probation, Lukasiewicz moved to Krakow, where Copernicus had been educated. Lukasiewicz pursued a PhD at the University of Krakow. Perhaps dissatisfied with the curriculum, he moved to Vienna, Austria, completing his PhD in July 1852. Returning to Lvov, Lukasiewicz turned his attention not to pharmacy but to the chemical properties of oil.

Lukasiewicz wanted to obtain kerosene and craft a kerosene lamp. In the nineteenth century, kerosene was the principal distillate of oil and was used for illumination. Even today, in areas that lack electricity, kerosene remains an important source of illumination. In 1853, Lukasiewicz and two partners succeeded in distilling kerosene and building a lamp. That year the local hospital bought Lukasiewicz’s kerosene and lamps, an achievement that marked the onset of the oil era in Poland. The hospital’s action marked the world’s first purchase of a distillate of oil. Lukasiewicz and his collaborators received a patent for the lamps and the distillation process. In the fall of 1853, Lukasiewicz moved to Gorlice because it was thought to contain oil. At Gorlice Lukasiewicz built a distillery, perhaps the first of its kind. In 1853 and 1854, the city bought kerosene and lamps from Lukasiewicz, using them to illuminate streets at night, again possibly the first use of kerosene for this purpose. In 1854, local businessman Tytus Trzecieski approached Lukasiewicz in hopes of establishing a partnership to explore for oil in the Bobrka forest. In 1854, the two formed the Lukasiewicz-Trzecieski Petroleum Company, the world’s first such company; they added a third partner in 1861. The company built a refinery in Charkowka, perhaps the world’s first, and explored for oil in Ropianka, Smereczny, Nowosielce, Gniewoszow, Uherce, and Solina, finding both light and heavy crude. Moving to Jaslo, Lukasiewicz hosted an exhibition about the utility of oil to both industry and agriculture. In 1860, one of Lukasiewicz’s distilleries was lost to fire, and he found himself in debt. Adding a new partner and fresh capital in 1861 abated what might have been a crisis. So popular was Lukasiewicz that authorities named him “a citizen of honor,” which ended the days of police surveillance. Moving to Polanka, Lukasiewicz abandoned his pharmacy practice, devoting his full time to oil. In 1865, he moved again, this time to a permanent home in Charkowka, where he had once lived. His home became a center of intellectual and social ferment. As his renown grew, Lukasiewicz assumed many offices, among them president of the National Society for Oil Industry Promotion. In 1876, he served as deputy for the Polish National Parliament, and in 1880 he assumed leadership of the National Petroleum Society.

With a strong commitment to social justice, Lukasiewicz devoted himself to philanthropy, as American oilman John D. Rockefeller would in the twentieth century. A religious man, Lukasiewicz supplied kerosene free to Poland’s Orthodox and Catholic churches and monasteries. Never able to distance himself from democratic causes, Lukasiewicz funded the January uprising of 1863. When it failed, he sheltered many of its participants to save them from arrest. He established schools throughout Poland, a vocational school and a girls’ school in Charkowka being two of them. Lukasiewicz paid the college tuition of promising students. Turning to agriculture he helped farmers in several villages purchase livestock. He gave money to the poor and outcasts. His unremitting work sapped his strength. Pneumonia claimed Lukasiewicz January 7, 1882. He was buried near a church he had founded. Today, schools throughout Poland are named in honor of Ignacy Lukasiewicz, pharmacist, oilman, and philanthropist.

See also: Austria (Republik Österreich); Poland
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Lukoil (Russia)

Christopher Cumo

OAO Lukoil, known as Lukoil Oil Company, or simply as Lukoil, is headquartered in Moscow, Russia. On the collapse of the Soviet Union, Russia created Lukoil in 1991. Lukoil has 120,000 workers and generates about $10 billion in sales. Lukoil explores for, produces, and refines, transports, and markets oil. Russia created Lukoil as one of its first attempts at privatization. Three formerly state-owned oil companies, Langepassehegaz of western Siberia, Uraineftegas, and Kogalymnethegaz, combined to constitute Lukoil. The first three letters of the new company represent the three oil companies that had merged to form Lukoil. Foreign investors regard Lukoil as one of the most advanced Russian companies and so have sought to invest in it. Foreign oil companies are eager to partner with Lukoil, which trades on the U.S. Stock Exchange in New York City. Lukoil produces roughly one-quarter of Russia’s crude and has headquarters in 26 countries. Purchasing the Getty gasoline stations, Lukoil operates in the United States.

Russia formed four private oil companies, one being Lukoil, in 1991. The company had a long gestation. Its president and founder, Vagit Alekperov, was the son of an oil worker and thus intimately knew the industry. He grew up in Baku, Azerbaijan, where the Nobel brothers had made their fortune. An engineer by profession, Alekperov worked in western Siberia, where oil had been discovered in 1964. In 1983, he directed oil production in the town of Kogalyn. Under Alekperov’s guidance, this region of western Siberia yielded 240 million barrels of oil per year. The Soviets, impressed with his work, appointed Alekperov deputy minister of oil production. In this capacity and prescient enough to see that Communism would not last, Alekperov met with Western oil executives to learn all he could about managing a private oil firm. At the invitation of President Boris Yeltsin, Alekperov and Yeltsin founded Lukoil in 1991.

[image: image]

Lukoil headquarters in Moscow on December 7, 2000. In 2000, Lukoil, rated among Russia’s top five largest companies, made a bid to take over Getty Petroleum Marketing and its 1,300 U.S. gas stations, the first Russian purchase of a publicly held American company.

(AP Photo/Misha Japaridze)

In 1994, Lukoil was the first Russian company to sell stock on the nascent Russian Trading System. Russia controlled one-third of the company’s stock but promised that this would be a short-term arrangement. Lukoil’s immediate problem was to increase production. Because the company held antiquated equipment and technology from the Soviet era, a diminution in production was inevitable. In 1993, production fell 15 percent and dropped another 5 percent in 1994. Intent on reversing this trend, Lukoil signed a contract to supply 70,000 barrels of oil per day to Chevron (once Standard Oil of California) and then pledged the money to guarantee a $700 million loan from Japanese company Mitsui. Lukoil also began buying small oil companies to boost production. Delinquent payers also gave Lukoil headaches. The farm cooperatives in Russia were particularly egregious in not paying for oil. Consequently, Lukoil created the Lukoil Financial Company to hunt down delinquents. Lukoil has had a close relationship with the Russian government, which has worked to secure it financing and partnerships. For example, when British Petroleum (once Anglo-Persian Oil Company) closed a deal to develop oil fields in Azerbaijan’s section of the Caspian Sea, Russia pressured Azerbaijan to include Lukoil in this deal. Russia’s minister of energy asserted that Lukoil receive 20 percent of the oil from these fields. When this came to nothing, Russia asked the British embassy to pressure British Petroleum to include Lukoil. In the end, Azerbaijan agreed to give Lukoil 10 percent of oil from its Caspian Sea fields.

Lukoil, in turn, may not have always paid its bills. In 1991, the company hired U.S. firm Frankenburg to repair oil wells but then refused to pay. Frankenburg sued Lukoil for $660 million. Lukoil denied the charges, and Frankenburg dropped the lawsuit. In 1995, Lukoil offered to sell bonds. U.S. Oil Company Atlantic Richfield Company (ARCO) bought $20 million in bonds, giving it nearly 6 percent holding in Lukoil, then the largest foreign investment in a Russian company. Later ARCO pledged $5 billion to partner with Lukoil in developing oil fields in Russia. In 1997, Lukoil invested in gasoline stations in Russia and Eastern Europe. In partnership with Nexus Fuels in Irving, California, Lukoil planned to buy a stake in 5,000 gasoline stations in the United States. Yet the deal crumbled when Lukoil could not furnish the money. Lukoil, turning attention to home, bought the large oil company Yuksi, though neither company had much cash. The decrease in oil prices in 1998 hurt Lukoil, as the Western companies that had partnered with it chose instead to operate in West Africa and the Middle East, where the cost of production was lower. Government also taxed Lukoil intensively.

In 1998, Lukoil partnered with Conoco (now ConocoPhillips) to explore for oil and natural gas in northern Russia. Lukoil also partnered with Texaco and Exxon (once Standard Oil of New Jersey and now ExxonMobil) to explore for oil in Timan Pechora, a region thought to contain several billion barrels of oil. The rise in oil prices in 1999 lifted Lukoil’s revenues to a record $9.75 billion. Once more into the U.S. market, Lukoil in 2000 bought 1,300 gasoline stations from Getty Petroleum for $71 million. At a time when U.S. President George W. Bush promoted drilling in the Arctic National Wildlife Refuge (ANWR), Lukoil labored to entice U.S. companies to drill in Russia instead, which had much more oil than ANWR. In the early twenty-first century, Lukoil invested in exploring for oil in the United States and Europe and in expanding the capacity of its refineries in Europe. In the future, Lukoil hopes to buy U.S. refineries to supply its gasoline stations in the United States. In Europe, Lukoil hopes to purchase a gasoline retailer, perhaps Austrian Avanti.

See also: Austria (Republik Österreich); Gasoline; Japan; Oil Barrel; Oil Field; Oil Prices; Oil Transportation; Russia; Siberia; United States; United Kingdom
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Mossadegh, Mohammad (1882–1967)

Christopher Cumo

Born June 16, 1882, Mohammad Mossadegh was a political force for 50 years. When he turned 16, he began to work for the Ministry of Finance in Khorassan province, accounting for the expenditure of tax revenues. Mossadegh resigned so he could tour Europe and further his education. Settling in Paris, France, in 1909, he earned a law degree in 1914. Returning to Iran that year, Mossadegh affiliated with the School of Political Science in Tehran. A prolific author in the 1910s, he became governor general of Fars province in 1920.

The British, sensing a threat to their interest in Iranian oil, came to distrust Mossadegh. For his part, Mossadegh resented foreign interference in what was rightfully Iran’s oil industry. He became a member of the Iranian Parliament in 1925, establishing tense relations with Reza Khan, who, despite Mossadegh’s opposition, declared himself Shah. Mossadegh feared that Khan would become too autocratic. In 1928, Khan forbade Mossadegh from seeking reelection to Parliament. Suffering illness, Mossadegh returned to Europe for treatment. When the British installed Mohammad Reza Pahlavi as Shah in 1941, Mossadegh returned to Iran and won reelection to Parliament in 1944. Pahlavi had tried but failed to block Mossadegh’s election. In Parliament, Mossadegh defined himself as a nationalist and a critic of unbridled power and greed. He opposed awarding concessions to foreign oil companies and recognized that oil was Iran’s most powerful political and economic weapon. Iran, not the Anglo Iranian Oil Company (once the Anglo-Persian Oil Company and now British Petroleum), properly owned its oil. He introduced bills into Parliament to deny the government the authority to negotiate with a foreign oil company or to grant a concession. These policies were popular and increased Mossadegh’s power. In 1949, the Iranian government won higher royalties from the Anglo Iranian Oil Company. Mossadegh disliked the agreement because the Anglo Iranian Oil Company, not Iran, set the price of oil.

On March 15, 1951, at Mossadegh’s urging, Parliament nationalized the oil industry. Mossadegh had emerged as Iran’s most popular politician. In April 1951, Pahlavi, still distrustful of his rival, ceded to popular sentiment by appointing Mossadegh prime minister. In July 1951, the new prime minister helped create the National Iranian Oil Company. Britain refused to import Iranian oil and tensions between the two countries flared. Mossadegh found himself in and out of power. The prime minister grew authoritarian and wished to cancel elections in the countryside, where he thought Pahlavi popular. The Shah arrested Mossadegh twice, forcing him from politics. He died on March 5, 1967.
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Iranians take to the streets in 1953 to show support for Prime Minister Mohammad Mossadegh. The prime minister was removed from office on August 16, 1953, by Mohammad Reza Pahlavi, the Shah of Iran, when Mossadegh dissolved Parliament to avoid impeachment.

(Library of Congress)

See also: Anglo-Persian Oil Company (APOC); British Petroleum (BP); France; Iran; National Iranian Oil Company (NIOC); Oil Nationalization; United Kingdom
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MT Independenta (Turkey, 1979)

Christopher Cumo

In 1977, Romania christened the oil tanker MT Independenta (The Independency), which, to that date, was the country’s largest oil tanker. In 1979, it hit a Greek ship described variously as a tanker and a cargo ship. The collision occurred at the southern entrance of the Bosphorus Strait in Turkish waters. The MT Independenta and perhaps the Greek vessel, which was carrying flammable oil, caught fire and, in shallow waters, ran aground. Virtually all of the crew members perished. Burning for weeks, the MT Independenta caused air and sea pollution in Istanbul and the Sea of Marmara.

On its fateful voyage, the MT Independenta had 94,000 tons of crude, which it had loaded on the Mediterranean coast of Libya. In the early morning of November 15, 1979, the ship hit a Greek vessel, the M/V Evriali, south of the Bosphorus Strait. The early moments after the crash appear to have been uneventful, but at 5:20 a.m., both ships appear to have exploded and began to burn. The MT Independenta drifted until it ran aground only half a mile from the Turkish port of Haydarpasa. Of the 46 crew on the MT Independenta, 43 perished in an appalling loss of life. The three survivors had been fortunate to dash to the other side of the tanker, where the wind prevented the fire from reaching them. A boat later rescued them. Turkey dispatched several naval vessels to extinguish the fire, but it burned so intensely that the navy could not approach either ship. On November 19, 1979, the navy withdrew, leaving the Directorate of the Sea of Marmara District to contend with the fire. The Bosphorus Strait was closed for weeks while the ships burned. When the fire finally consumed its fuel, it was spent. Turkish officials towed the ships to the shipyard in Tuzla.

Turkish officials, having cleared the Bosphorus Strait of the ships, launched an investigation. To the layperson, the cause of the accident may seem evident, with blame cast on the captain of the MT Independenta for initiating the collision. But the matter has not been easy to resolve. Because the MT Independenta had been its ship, Romania joined the investigation. Some analysts believe that the Romanian Foreign Intelligence Services filed a secret report. Because Romania was a Communist country, it claimed that anti-Communists sabotaged the tanker. This line of thought would seem to implicate the captain who must have initiated the collision on purpose. Romania may have believed that the saboteurs hoped to retard the country’s rise to become an important global producer and exporter of oil. Romania’s shipping firm Navrom had taken out insurance on the MT Independenta and now demanded payment, presumably from the Romanian government. Navrom permitted Lloyd’s Register of Shipping in Japan to inspect the wreck for defects. Finding none, it ceded to the government the responsibility to pay Navrom tens of millions of U.S. dollars. Even today, more than 30 years after the disaster, experts still have not reached consensus on the cause.

Between November 17 and 27, 1979, the tanker leaked oil while it burned. A second explosion on December 6, 1979, at 10:40 p.m., caused more oil to spill in the sea. The oil slick drifted toward the port of Haydarpasa. Some 50 tons of oil reached port. Meanwhile, the MT Independenta burned itself out on December 14, 1979. Health experts have calculated that fire liberated toxic chemicals into the air at a rate four times the limit for the maintenance of human health. Oil contaminated the Sea of Marmara and its beaches and the Bosphorus Strait. By one estimate fire consumed 30,000 tons of crude whereas the remaining 64,000 tons entered the sea. The lighter constituents of the oil evaporated, leaving only heavy oil, which sank to the bottom of the sea, covering an area in the shape of a circle with a diameter of 5.5 kilometers.

The environmental effects were serious because of the delicate ecosystem. The Bosphorus Strait links two seas—the Mediterranean and Black—which vary in salinity, temperature, and other variables. The Bosphorus Strait serves as a meeting ground for various species, many of them fish, crustaceans, and birds, making their way from the Mediterranean to Black Sea or from the Black to the Mediterranean Sea. The Bosphorus Strait serves as a zone in which organisms acclimatize themselves to a changing ecosystem.

The oil spill damaged fisheries in the Sea of Marmara. Particularly harmed were the anchovies that had once been so numerous in the Sea of Marmara. Because of the mass death of indigenous species, invasive species have colonized the sea. Pollution killed off at least four species of native fishes in the Sea of Marmara. The oil from the spill contained heavy metals that were fatal to fish, marine invertebrates, and birds even at low concentration. Young fish and invertebrates were particularly sensitive to the spill because they hovered just below the surface of the water, where they were vulnerable to the oil slick. The Sea of Marmara was a breeding ground for fish from the Mediterranean and Black Seas.

By one estimate, the oil spill from the MT Independenta was the tenth-worst disaster in history. Curiously, however, it may not have changed the way humans go about their business in this region of the world. The oil spill was just 1 of nearly 700 spills in Turkish waters since 1948. Today the pace of oil shipment, and with it the risk of spill, has only intensified. The Bosphorus Strait is now home to five times more waterborne traffic, including tankers, than the Panama Canal, and about 55,000 ships navigate the strait per year. The number of tankers, so potentially hazardous, passing through the Bosphorus Strait averages roughly 10,000 annually. Between 1948 and 1982, the number of deaths from maritime accidents in the Sea of Marmara stood at 113, 43 of them from the MT Independenta fire. The number rose to 208 between 1982 and 1994 and to 358 between 1997 and 2003. Recent figures have gone down, though Turkey has introduced new steps to reduce oil traffic through the Turkish Straits.

Turkey has begun to rethink its maritime and ecological policy. It has realized that the steady accumulation of toxins in the water and air makes life perilous for all the biota of the country. Because it must import its oil, Turkey is always one miscalculation away from another oil spill or fire. Pipelines, used at first to carry oil and natural gas from Iraq and Azerbaijan to Turkey, may serve in the future to carry oil and natural gas from Turkey across the Mediterranean Sea, lessening the demand for tankers.

See also: Azerbaijan; Crude Oil; ExxonMobil; Iran; Iraq; Japan; Libya; Oil Barrel; Oil Tanker; Pipeline; Russia; Saudi Arabia; Syria; Standard Oil Company; Turkey; United States
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Nasser, Gamal Abdel (1918–1970)

Christopher Cumo

Born January 15, 1918, in Balos, Egypt, a suburb of Alexandria, Gamal Abdel Nasser was the son of Abd-al-Nassar Hussein and Fahima Hammad. The family moved several times as the father sought to advance his career, leading Nasser to attend different schools, though a constant in his education was a love of literature and history. After an initial rejection, Nasser entered the army as an officer cadet in 1937. His peers and superiors recognized his charisma and he rose in rank and responsibility. In 1943 or 1944, he joined the Muslim Brotherhood, a secret society of army officers dedicated to Egyptian independence from Britain. He commanded troops in the 1948 Palestinian War, a conflict for which Egypt was ill prepared. In the late 1940s, Nasser was active in the Free Officers, a secret society of ambitious army officers.

In July 1952, a coup brought the Free Officers to power, proclaiming Egypt a republic in June 1953. In March 1954 Nasser was elevated to prime minister, and in June 1955 he was elected president. He tried to steer an independent course during the Cold War, remaining cordial with the West on the one hand and the Soviet Union and China on the other hand. This balancing act proved impossible, however, and Nasser tilted toward the Soviet Union in 1955. He would then purchase 200 million Egyptian pounds’ worth of arms from Czechoslovakia (now the Czech Republic). Tensions heightened in 1956. After the United States refused Egypt a loan to build the Aswan dam, Nasser nationalized the Suez Canal Company on July 26. Israel invaded Egypt that October, provoking the Suez War. Britain and France intervened on the side of Israel, bombing Egyptian air bases. Nasser closed the Suez Canal to all shipping. This was a provocative move because Middle Eastern oil passed through the canal. Syrian engineers sabotaged the Iraq Petroleum Company, ensuring that it would not deliver oil to the West. Saudi Arabia banned oil exports to Britain and France. U.S. Secretary of State John Foster Dulles warned Egypt and Saudi Arabia that the United States could find other sources of oil. The situation became grave when the Soviet Union threatened the use of nuclear weapons to end the war. Under pressure from the United States, Britain and France stopped their attack, and the United Nations mediated a cease-fire in November 1956.

A crisis emerged again in June 1967 when Israel defeated Egypt in the Arab-Israeli War. The oil-rich Middle East attempted to stop shipments to the West. Egypt’s economy was not heavily dependent on oil and so would not suffer lost revenues from an embargo. Other nations, Saudi Arabia and Kuwait, for example, were heavily dependent on oil for revenues. In the end, Nasser could not persuade Saudi Arabia and Kuwait to sustain an embargo. The war and the embargo both ended badly for Nasser. In the war’s aftermath, he resigned as president, though popular protests led him to resume the office. A heart attack in September 1969 weakened him and a second one, on September 28, 1970, killed him.
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As premier (1954–1956) and then president of Egypt, Gamal Abdel Nasser was a staunch nationalist and subsequent champion of Arab unity who led Egypt until his death in 1970.

(AP/Wide World Photos)
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National Iranian Oil Company (NIOC)

Christopher Cumo

According to one analyst, the National Iranian Oil Company (NIOC) is less an oil company than a manager of small state-owned firms that actually undertake the drilling, production, and, in some cases, refining of oil. From this perspective, NIOC is less a sharply delineated company than an overseer of its subsidiaries. For example, NIOC oversees offshore production through its subsidiary, the National Iranian Offshore Oil Company.

NIOC owes its inception to the first attempt in 1951 to nationalize the oil industry, though full nationalization dates only from 1974. In 1954, U.S. and British firms partnered with NIOC, splitting the profits 50–50. In 1957, the Italian firm Eni agreed to grant NIOC 75 percent of the profits in return for the right to drill for oil in Iran. Between 1957 and 1974, Standard Oil of New Jersey (now ExxonMobil) contracted with NIOC to drill for oil. During this period, NIOC granted contracts to Japan, the Netherlands, Korea, and the Soviet Union with the aim of strengthening its position in petrochemicals, refining, marketing, and the production of natural gas.

Iran nationalized its oil industry through the Petroleum Law of 1974, as have several Middle Eastern countries and some of the nations of Mesoamerica and South America. NIOC now had control of all oil and natural gas fields in Iran. The law prohibited foreign investment in NIOC and made NIOC a wholly state-owned enterprise. The law did not eject foreign oil companies, but its treatment of foreign firms led to their withdrawal from Iran. For example, if a foreign company found oil it had to cede the field to NIOC, and a foreign firm had to absorb the cost of drilling should its wells fail to produce oil. In 1979, on the heels of the Iranian Revolution, Iran created a Ministry of Petroleum, which consulted with NIOC in establishing priorities and policies. The Ministry of Petroleum is now part of NIOC. Although critics deride the impenetrable bureaucracy of NIOC, its employees are loyal to the company and proud of their work.

Because nationalization gave NIOC command of all the oil fields in Iran, the company’s holdings stretch from the Zagros Mountains to the Persian Gulf. NIOC extracts heavy crude with sulfur, not the best oil for refining. NIOC has already depleted Iran’s easily accessible oil. The remainder is challenging to extract, and for this reason NIOC’s production has diminished since 2005. In 2004, NIOC contracted with Japan to extract some of this oil but abruptly cancelled the contract in 2007. NIOC must develop new fields because extant fields have declined 8 percent per year since 2006. NIOC must also build more pipelines to bring natural gas to Tehran, Mashhad, and Tabriz. At the moment, the delivery of natural gas does not meet domestic demand. Primarily, NIOC extracts and exports crude. Iran finds it cheaper to import refined oil. This does not mean that NIOC lacks the capacity to refine oil. Indeed, this capacity has increased since the Iran-Iraq War, so that NIOC had the capacity to refine 1.6 million barrels of oil per day by 2008. Yet the technology in refineries is primitive by first-world standards. Sanctions have kept NIOC from buying parts and machinery for its refineries.

Since its founding, NIOC has been the bedrock of the economy, accounting for more than 45 percent of Iran’s exports in the 1950s. The oil embargo of 1973 and 1974 saw NIOC at the height of its power, totaling 97 percent of Iran’s exports. NIOC subsidizes gasoline to such a degree that it is nearly free to consumers, a circumstance that endears NIOC to ordinary Iranians. NIOC is powerful because Iran is so dependent on oil and natural gas. This in turn stems from the fact that the economy is not diverse. Between 2006 and 2008, oil and natural gas totaled 80 percent of Iran’s exports and generated half the government’s tax revenues. Some authorities believe that NIOC has squelched any movement toward democracy in what appears to be a theocracy and has undermined the economy by making it too reliant on a single product. Others find fault with Iran, asserting that it overtaxes NIOC.

Like many other companies—Standard Oil comes to mind—NIOC is secretive, leaving the West with little information about its operations. Because Iran has suffered a series of shocks—the 1979 Iranian Revolution, the Iran-Iraq War, economic sanctions, and frequent reorganization—NIOC has been an inconsistent if important producer. At times production has fallen steeply, and NIOC has proven unequal to the challenge of developing new fields. With so much instability, investors hesitate to throw money at NIOC. In turn, Iranian law makes it difficult for NIOC to engage with foreign oil companies, further dampening any impulse to invest in NIOC. The newest fields are too difficult to extract oil without foreign technology and financial and intellectual capital. NIOC has trouble offshore, where two-thirds of Iran’s oil lies but where NIOC is producing only 18 percent of Iran’s oil. Iran has the world’s second-largest natural gas reserves, but NIOC is producing the commodity at a rate that trails Qatar, Algeria, Indonesia, and Australia. The source of NIOC’s woes may lie in overbearing and overtaxing government policies. China, India, and Russia have been willing to invest in NIOC and to risk being classified as pariahs. In 2009, NIOC commanded 138 billion barrels of oil and 994 trillion cubic feet of natural gas, making just one company second to all of Russia.

See also: Algeria; Australia; China (The People’s Republic of China, PRC); ExxonMobil; India; Indonesia; Iran; Italy; Natural Gas; Netherlands; Offshore Oil; Oil Barrel; Oil Nationalization; Qatar; Russia; Standard Oil Company; United Kingdom; United States
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Natural Gas

Christopher Cumo

Natural gas is almost entirely methane, a single carbon atom bonded to four hydrogen atoms. Methane is a gas at room temperature and is the lightest and smallest hydrocarbon. Hydrocarbons are normally chains of carbon atoms bonded in a sequence with the terminal carbons bonded to one carbon and three hydrogens. Interior carbons are bonded to two carbons, the one immediately before and after it in a sequence, and the other two bonds to two hydrogens. Methane is unique among the hydrocarbons in being a single carbon atom. Methane has half the density of air, so it will rise into the atmosphere if allowed freedom of movement. Methane, in addition to being the primary constituent of natural gas, is well known as a greenhouse gas, being 21 times more potent than carbon dioxide.

In addition to having methane, natural gas has small amounts of other hydrocarbons: ethane, butane, propane, pentane, and toxic hydrogen sulfide, which is not a hydrocarbon. Scientists classify natural gas as wet if it has heavier hydrocarbons that liquefy at room temperature. Dry natural gas is just methane. Scientists classify natural gas as associated if it is found with oil, as is the case at Prudhoe Bay, Alaska. Unassociated natural gas is found alone. Stranded natural gas is not linked to a pipeline and so is difficult to recover. As demand for natural gas rises, more pipelines will be built to capture stranded natural gas. Conventional natural gas can be extracted with today’s technology. Unconventional natural gas is not easily accessible and is expensive to extract. Natural gas associated with coal is known as coalbed methane and accounts for about 10 percent of U.S. natural gas. The United States has 18 trillion cubic feet of coalbed methane. Curiously, Canada reports more coalbed methane though it has less coal than the United States. In the United States, Colorado, New Mexico, and Wyoming have three-quarters of U.S. coalbed methane.
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Natural gas burn-off.

(Corel)

Natural gas formed from the decay of billions of tons of plankton and other marine organisms. These organisms, when they died, sank to the bottom of the ocean and were covered with layers of mud that hardened into rock. The biomass, subject to great pressure and heat, decayed into natural gas, a process that took millions of years. The natural gas in Yurtuchbeno, Siberia, may be the oldest yet discovered at 1 billion years old. Most natural gas formed between 270 and 10 million year ago, probably after much of the world’s reserves of oil formed. Because natural gas was formed under tremendous heat and pressure, most of it formed below oil. Much of it lies at depths greater than 15,000 feet. Yet natural gas is not always found below oil. Because natural gas is lighter than oil it will rise through rock, if that rock is porous, and may end up above oil. This is the case at Prudhoe Bay, Alaska.

The Chinese may have been the first to use natural gas. About 500 BCE, they detected it leaking from the surface of the earth. Recognizing that natural gas is flammable, the Chinese used it to boil ocean water to yield salt. They dug shallow wells and used bamboo as pipeline. The people of the Caspian Sea, the Middle East, and Southeast Asia believed that flames of natural gas were a sign from the gods. One thesis holds that the burning bush of the Old Testament was really a flaming leak of natural gas.

In 1792, British inventor William Murdock used natural gas to illuminate buildings, and in the nineteenth century natural gas was used to light city streets. Kerosene was also used for illumination. The first large find of natural gas was in Fredonia, New York. Later finds in Texas, Louisiana, Oklahoma, California, and the Gulf of Mexico confirmed the United States as an important producer. The rise of the electric light in the late nineteenth century challenged the role of natural gas and kerosene in illuminating homes and buildings.

The electric light did not vanquish natural gas because people found other uses for it. Indeed it trails only oil as a source of energy. An important use of natural gas is the generation of electricity. A power plant burns natural gas, which boils water. The steam that rises from the water turns a turbine, which generates electricity. Natural gas is the darling of environmentalists as the fossil fuel of choice in generating electricity because it liberates less carbon dioxide than oil or coal and pollutes the atmosphere less than coal. Between 2000 and 2004, 95 percent of new electric power plants in the United States used natural gas. By the end of 2003, the United States had built more than 300 new gas-fired electric power plants. Canada and Europe are likewise switching from coal to natural gas in the generation of electricity. The United States generates 20 percent of its electricity with natural gas and the percentage is higher in Britain.

Natural gas is also used to heat homes and buildings. Half of all U.S. homes and three-quarters of Canadian homes heat with natural gas. The numbers for homes are similar in Europe. Natural gas is also used to heat water for bathing and cooking. Natural gas is also used to make plastic including plastic bags, fabric, packaging materials, and fertilizers. Natural gas supplies the all-important hydrogen atoms in ammonium ions, which contain nitrogen in a form that plant roots readily absorb. Modern agriculture and the 7 billion people it supports would be unthinkable without natural gas. Modern urban life depends on natural gas.

Unfortunately, like other fossil fuels, natural gas is finite, and humans may run short of it sooner than expected. For instance, 2001 and 2002 were the first years in which people consumed more natural gas than geologists found. Much of the discovery of natural gas has been serendipitous, as a by-product of the search for oil. These finds have been important because 80 percent of natural gas in a reserve can be recovered compared to just 40 percent for oil. The United States is a voracious consumer, and production has had difficulty keeping pace. U.S. production of natural gas would have declined as early as the 1980s but for discoveries in the Gulf of Mexico.

See also: Canada; China (The People’s Republic of China, PRC); Kerosene; Mexico; Petroleum Products; Pipeline; Prudhoe Bay (Alaska); Russia; United Kingdom; United States
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New York Mercantile Exchange (NYMEX)

Max Homerding

The New York Mercantile Exchange (NYMEX) is a subsidiary of CME Group Inc. NYMEX’s principal office and trading floor is located at One North End Avenue in the World Financial Center in Manhattan, New York.

The role of NYMEX, as well as other commodity exchanges, is to act as a transparent marketplace where buyers and sellers can hedge against price volatility, sell excess inventory, or buy additional inventory. Additionally, commodity exchanges connect participants to speculators, though not actually producing or consuming commodities, providing liquidity to the markets. Another feature of the exchanges is to provide a benchmark price to the commodity being traded, which acts as a reference price for over-the-counter (OTC) markets.

NYMEX was originally founded in 1872 as the Butter and Cheese Exchange of New York. The exchange provided a marketplace for trading dairy products for local New York producers. In 1880, eggs were added to the exchange and it was renamed the Butter, Cheese, and Eggs Exchange of New York. In 1882, it changed its name again and was renamed the New York Mercantile Exchange. In 1941, the Maine potato as well as yellow globe onions, apples, Idaho potatoes, plywood, and platinum were added. In 1956, palladium futures were added. From 1941 until the late ’70s, the Maine potato was the primary commodity traded because of Maine’s dominant market share in the potato market and price volatility. In the 1970s, Maine potato market share in the overall potato market was in decline in favor of Idaho potatoes. In 1976, the exchange was embroiled in a scandal when J. R. Simplot, the largest potato farmer in the United States, defaulted on delivery of 50 million pounds of potatoes worth $4.2 million. This was followed by an investigation by the two-year-old Commodity Futures Trading Commission (CFTC). As a result of the scandal, NYMEX lost the right to sell futures contracts for potatoes but was granted a reprieve and tried to revive trade in 1978 but encountered issues again. The Maine potato trade was effectively shut down. The Maine potato trade was up to 80 percent of NYMEX’s volume before the scandals of the 1970s. With NYMEX unable to trade potato futures, then chairman Michel Marks tried to fill the trading void by launching heating oil contracts in November 1978.
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Traders work in the oil futures pit at the New York Mercantile Exchange on August 20, 2004. U.S. light crude oil futures edged close to $49 a barrel on the NYMEX. With the situation in Iraq delicate and the worldwide supply cushion razor thin at a time of robust demand, traders said oil markets would remain on edge for some time.

(AP Photo/Ed Bailey)

Because of the success of the heating oil futures contract, NYMEX launched gasoline futures contracts in 1981. On March 30, 1983, NYMEX began trading West Texas Intermediate crude oil contracts to be delivered to Cushing, Oklahoma, a major nexus of oil pipelines and storage facilities. This was the big break for the exchange. Before the launching of the crude oil futures contracts, oil prices were set by members of the Organization of the Petroleum Exporting Countries (OPEC) because of their large share of oil production (high of 52 percent in 1973). With the introduction of crude oil contracts at NYMEX, transparency was brought into the marketplace. Additionally, NYMEX offered a space for non-OPEC producing countries that had increased oil production during the 1970s and private companies to buy and sell oil on the open market. Market participants were able to hedge against price volatility and introduced speculation to the market, which added liquidity. The exchange was propelled by a combination of the repeal of the Emergency Petroleum and Allocation Act (EPAA) that controlled energy prices by the Reagan administration and by volatility in the Middle East with the Iranian revolution and the Iran-Iraq War. The exchange continued to grow from 100,000 open interest contracts a day in 1986 to a high of 1.6 million open interest contracts a day in 2008. The 1980s saw increased price volatility in crude oil because of OPEC producing countries instability with a high of $30/barrels (bbl) in 1985 and a low of $10.25 in April 1986. This volatility created the need to price hedge and caused the market to grow.

Additionally, the exchange launched natural gas, propane, and electricity future contracts from 1981 through 1996. In 1994, NYMEX merged with Commodity Exchange Inc. (COMEX) for $62 million. COMEX was founded in 1933 with the merger of the Rubber Exchange of the New York, the National Raw Silk Exchange, the National Metal Exchange, and New York Hide Exchange. With the merger, NYMEX was enabled to trade gold, silver, aluminum, and copper futures.

On November 17, 2000, NYMEX demutualized from a not-for-profit membership association into a for-profit stock corporation renamed NYMEX Holdings, Inc. In 2007, NYMEX was the largest physical commodity-based futures exchange and clearinghouse by contract volume and was the largest energy futures and option contract exchange with a 63 percent world market share. In 2007, 157 million contracts for light sweet crude oil were traded, making it the most popular and liquid contract.

On August 22, 2008, NYMEX was acquired by CME Group Inc. for $9.4 billion.

Prior to acquiring NYMEX, CME Group was formed with an $11.6 billion merger between the Chicago Mercantile Exchange (CME) and the Chicago Board of Trade (CBOT) in 2007. With the acquisition of NYMEX, the CME group owned CME, CBOT, NYMEX, and CMEX, creating the largest futures and futures contract market in the world trading interest rates, equities, agricultural commodities, energy, and metals. CME group had sales of $2.9 billion in 2013.

See also: Iran; Iraq; Organization of the Petroleum Exporting Countries (OPEC)
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Niger Delta (Nigeria) (1976–1996)

Brian C. Black

Struggling with efforts to develop the nation while also fostering its petroleum industry, Nigeria after 1976 became the most revealing example of the industry’s shortcomings for many critics. In the case of this African nation, the recent story of development of the Niger Delta for oil exemplifies a story of colonization that extends back a century or more.

In Nigeria, residents had never been able to view their petroleum reserves as a national treasure. Starting in 1906, British businessman John Simon Bergheim acquired a monopoly on the supply. For the next six years, officials in the Colonial Office protected Bergheim’s monopoly of the prospecting rights, rewrote mining legislation at his request by creating the Southern Nigerian Mining Regulation (Oil Ordinance) of 1907, and provided the Nigeria Bitumen Corporation with a loan to support its search for petroleum. By 1912, the Corporation had sunk about 15 wells in southern Nigeria, east from the Lekki lagoon toward the Niger Delta. Skipping a few decades, developers returned in 1937 when an Anglo-Dutch consortium, Shell D’Arcy, came to Nigeria and had the whole country as one concession. Between 1938 and 1939, the company drilled seven bore holes and then development lapsed again until 1951. Shell’s big strike came in 1956 at Oloibiri, and an American company, Tenneco, moved in by 1960 when Nigeria attained its independence from Britain.

Opened to all outsiders, within the first five years of independence, more than nine international oil companies had become active in Nigeria, namely: Shell-British Petroleum, Mobil, Tenneco, Texaco, Gulf (now Chevron), Safrap (now Elf), Agip, Phillips, and Esso. These international corporations were joined in the late 1960s by Japan Petroleum, Occidental, Deminex, Union Oil, Niger Petroleum, and Niger Oil Resources. This era of oil development resulted in the formation of the Nigerian National Oil Corporation (NNOC), the predecessor of the Nigerian National Petroleum Corporation (NNPC), and the admission of Nigeria into the Organization of the Petroleum Exporting Countries (OPEC) in July 1971. In each case, the Nigerian government entered into agreements with these international corporations and kept a portion of the oil profits; the primary difficulty came from the lack of stability and democratic representation within the government. In 1986, the Nigerian government established a Memorandum of Understanding (MOU) that guaranteed a margin of $2 per barrel to the producing companies in exchange for certain exploration and enhanced recovery commitments. With this legal structure, the nation was treated much as the oil camps of previous generations: Nigerians received almost none of the financial benefits of development and were left, primarily, with only the residual impacts of oil development.

Isaac Asume Osuoka, director of Social Action, Nigeria, believes that callousness toward the people of the delta stems from their economic irrelevance. “With all the oil money coming in, the state doesn’t need taxes from people. Rather than being a resource for the state, the people are impediments. There is no incentive anymore for the government to build schools or hospitals.” Osuoka concludes firmly: “I can say this . . . Nigeria was a much better place without oil.” When groups such as Osuoka’s have demanded action, multinational corporations have resisted. The political structure of Nigeria allows residents little ability to demand action or recompense.

Each of the benefits or costs of petroleum use requires that petroleum first be extracted. Even in the modern era, the impact of petroleum acquisition carries significant costs to nearby communities. As the consumptive patterns of developed nations demanded greater supply, international corporations followed the supplies into locales that, ironically, had no use for oil. In the case of many less-developed nations, this extractive process has carried a severe toll on their communities and cultures.

In the 2000s, local activists joined with international lawyers, including Steven Donziger, and celebrity activists to file lawsuits against Chevron (which took over Texaco’s work there) to pay damages for these ruinous activities in Ecuador. The joint efforts have resulted in one of the most noticeable checks on Big Oil’s exploitation of developing nations. Their efforts particularly emphasize the standard practice of these companies to discharge wastewater and waste crude into pits in the jungle that have continued to contaminate water resources—including the Amazon—after the companies left. Made famous in the film Crude, the legal case was met by Chevron’s defense that the environmental disaster of the Oriente was created by Texaco and the state oil company Petroecuador. Courts ruled in favor of Donziger’s lawsuit in 2007 and promised a judgment worth as much as $27 billion. Although courts continue to try to make Chevron pay some of this ruling about past contamination, the struggle continues by local activist groups to reap financial gain from oil development while not ruining their living environment.

Similar problems were caused by petroleum development in the African nation of Nigeria. The ecology of this nation exacerbates the implications of oil exploration and development. Intensely dry, Nigeria’s soils do not allow extensive agriculture. Petroleum and natural gas deposits are concentrated in large amounts in the Niger Delta and just offshore, which significantly enhances the impact of spills and pollution. Although there have been a significant number of varied long-term implications of this oil development, the cost to Nigerians might have been most evident in June and July 2001 when 150,000 Nigerian residents of Ogbodo battled a massive petroleum spill from a Shell pipeline. For 18 days, crude drained into the community’s surrounding waterways until Shell finally clamped the pipe on July 12. This was simply one of the most glaring examples of corporate entities such as Shell being allowed unfettered and unregulated opportunity in places such as Nigeria.

The petroleum industry’s ethic of extraction can be seen throughout the oil-producing portions of southern Nigeria, where a lack of regulation has allowed Shell and other companies to give little thought to long-term impacts on the lives of residents. In addition to the large spill in 2001, international watchdog organizations have recorded oil spills routinely polluting groundwater and ruining cropland in a region with shortages of each. Between 1976 and 2001, the government documented 6,817 spills—essentially one per day for 25 years. It is suspected, of course, that even more spills have gone undocumented. Primarily, a lack of interest in updating equipment is to blame. However, in this region in which the crude is seen as a foreign presence and political leadership has been unstable, local residents are also guilty of sabotage and theft. In a land of extremely limited opportunity, these activities demonstrate that Nigerians feel little ownership over the industry. Oil development is resented and, therefore, such activities are seen to only impact distant corporations.

In Nigeria and other nations exploited by oil development, on top of environmental despoliation and social disarray, we see examples of what economists refer to as “Dutch Disease.” In a boom economy created for oil extraction, foreign products initially become cheaper to buy with the strengthened local currency and domestic products that are desired by foreign workers become more expensive. This disruption to the local economy is one of the residual effects that remains when the oil development diminishes. By default, then, their crude reality becomes one of extraction—of resources, economic potential, and regional culture.

See also: British Petroleum (BP); Crude Oil; Dutch Disease; Exploration; Natural Gas; Nigeria; Nigerian National Petroleum Corporation (NNPC); Occidental Petroleum; Oil Well; Organization of the Petroleum Exporting Countries (OPEC); Pollutants of the Petroleum Industry; Royal Dutch Shell; United Kingdom
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Nigerian National Petroleum Corporation (NNPC)

Brian C. Black

Decolonization brought many changes to the development of oil resources located in developing nations. In Nigeria, there has been a consistent difficulty in mitigating the influence of larger, international oil companies in the nation’s domestic politics. An important effort in this regard was the establishment of the Nigerian National Petroleum Corporation (NNPC) on April 1, 1977, as a merger of the Nigerian National Oil Corporation and the Federal Ministry of Mines and Steel.

Today, by law, the NNPC functions as a joint venture between the federal government and a number of multinational corporations, including Royal Dutch Shell, Agip, ExxonMobil, and Chevron (merged with Texaco). Through collaboration with these companies, the Nigerian government conducts exploration and production of its oil reserves. Headquartered at NNPC Towers in Abuja, the company also has zonal offices in Lagos, Kaduna, Port Harcourt, and Warri.

Critics argue that over the last decades, the NNPC has worked with political leaders to open development without sufficiently safeguarding its environment or the economic opportunity for working-class Nigerians. Wherever it is developed, even in the modern era, the impact of petroleum acquisition carries significant costs to nearby communities. As the consumptive patterns of developed nations demanded greater supply, international corporations followed the supplies into locales that, ironically, had no use for oil. In the case of many less-developed nations, this extractive process has carried a severe toll on their communities and cultures.

The lack of Nigerian ownership over the industry may be most evident at Oloibiri, where the oil development largely began in Nigeria. The original wellhead hasn’t produced oil for decades and it sits abandoned and unattended. In 2001, a plaque was added to serve as the foundation stone for the Oloibiri Oil and Gas Research Institute, which would be a government-funded museum and library. The plaque remains the only evidence of this idea. The town, which had swelled to a population of 10,000 during its oil boom, now has fewer than 1,000 residents. Instead of a monument, this site stands as a symbol of the incongruity of Nigeria’s approach to oil development. Of course, the industry brings in revenue: it is estimated that the Nigerian National Petroleum Corporation owns 55 to 60 percent of multinational oil operations onshore and, through these projects, brings in approximately $60 billion annually. Most experts agree that the problem comes in Nigeria’s leadership. In recent decades, although the government has evolved from a military dictatorship to a democracy (the latest attempt at civil governance began in 1999), little effort is made to disperse any of this revenue to Nigerians. In one report, a Western diplomat referred to “the institutionalized looting of national wealth.” The head of Nigeria’s anticorruption agency estimated that in 2003, 70 percent of oil revenues—more than $14 billion—was stolen or wasted.

For obvious reasons, many Nigerians have become disenchanted with the government’s ability to exert any control over oil development. In the nation’s fractured political structure, some warlords have stepped forward in recent years to act almost as Robin Hood heroes, leading attacks on facilities and pipelines owned by Royal Dutch Shell, Chevron, and others. Dukabou Asari, for instance, has led such actions and siphoned away oil supplies to put crude in the hands of the general public. In one result, the situation got even more complex as the government responded by hiring groups such as Asari’s to protect the oil infrastructure. At the very least, the confusing morass of ownership, development, and protection encourages each group to operate against the others, and the only clear result is that the public receives neither financial benefit nor oil. In the case of the NNPC, critics charge, the mechanism intended to provide oil revenue to the people has largely failed.

See also: British Petroleum (BP); ExxonMobil; Nigeria; Occidental Petroleum; Organization of the Petroleum Exporting Countries (OPEC); Pollutants of the Petroleum Industry; Reserves; Royal Dutch Shell; United Kingdom
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1967 Oil Embargo

Christopher Cumo

The linkage between the 1967 Oil Embargo and the Arab-Israeli War of June 1967 is correct, but it can be overstated because Arab leaders were moving toward a decision to halt oil exports to Israel’s allies before hostilities commenced. In May 1967, Iraq, perhaps sensing the imminence of war, invited other Arab states to Baghdad on June 4 to discuss their options. The meeting had an agenda of three items. First, Iraqi ministers proposed to halt oil exports to any country should it attack an Arab state or violate Arab sovereignty. Second, the conferees discussed how to pressure foreign oil companies to comply with Arab directives should an embargo be necessary. Third, the attendees considered an embargo a way of uniting Muslims against the West. However, it must be emphasized that the attendees were not a homogeneous group of nations. Egypt, on the one hand, had a more diversified economy than some of its Arab counterparts and so was not dependent on oil revenues for survival. On the other hand, Kuwait and Saudi Arabia had few other sources of revenues. The question arose, therefore, whether Egypt would be able to persuade Saudi Arabia, Kuwait, and other Arab nations heavily dependent on oil to jeopardize their economy by halting oil shipments to Western nations. This puzzle led to a second question: Would this coalition of Arab states be able to enforce an embargo, for an embargo would come to naught should some states disregard it?

The meeting did not forge a consensus, but the outbreak of war on June 5 galvanized the Arab states to act. Iraq, Saudi Arabia, Libya, Kuwait, Algeria, Bahrain, Qatar, Abu Dhabi, Egypt, Lebanon, and Syria agreed to embargo nations aiding Israel. The embargo had four objectives. First, it sought to punish Israel’s allies and second to retaliate against them. Third, it attempted to discourage the West from intervening in the war. Fourth, it attempted to build solidarity among Arab states. The rapidity and intensity of the air campaign convinced Arab leaders that Israel could not have acted alone. Aircraft from Britain and U.S. carriers must have participated in the bombardment. Convinced of American and British support for Israel, Arab leaders halted shipments of oil to the United States and Britain. Curiously, the Arab states acted without consulting the Soviet Union (now Russia and parts of Eastern Europe and Central Asia), which kept careful track of U.S. carrier movements, to confirm U.S. action.

The Arab public enthusiastically greeted news of an embargo. Anti-Western demonstrators stopped the operation of two refineries in Bahrain on June 7. Despite a willing public and the appearance of unanimity, tensions among Arab states surfaced early. Egypt, Syria, Algeria, and Iraq wanted to continue the embargo, perhaps for months. Saudi Arabia, Kuwait, and Libya, all heavily dependent on oil revenues, were eager to stop it. To address this tension, Arab leaders met in Kuwait on June 18. At the meeting, Egypt, Iraq, and Algeria argued for the complete cessation of exports to the West. Saudi Arabia, Kuwait, and Libya thought this step drastic. Moderates feared that complete cessation of exports would brand Arab nations as unreliable suppliers and force the United States and Britain to look elsewhere for oil. The conferees agreed to continue the embargo against the United States and Britain. Furthermore, they embargoed oil to West Germany (now united with East Germany to form Germany) because it had sold Israel gas masks. In a separate action, Arab leaders agreed to continue an oil embargo on Rhodesia (today Zambia and Zimbabwe) and South Africa. Acting alone, Iraq added Italy to the embargo.

Of the nations participating in the embargo, Libya appeared vulnerable. A strike by workers had shut down oil production so that the country was without any oil revenues. In July, a new government restored order and resumed oil shipments to France, Italy, Spain, Greece, and Turkey. Still, Libya felt betrayed by other Arab nations that it suspected of not enforcing the embargo. By its reckoning, Libya lost $1.5 million in oil revenues per day during the embargo. Saudi Arabia shared Libya’s sentiments, concluding that the embargo hurt it more than it hampered the United States, Britain, and West Germany. On July 7, Saudi Arabia publicly called for an end to the embargo. Other Arab leaders, stung by this betrayal, accused Saudi Arabia of undermining the solidarity that Arabs had forged. Former Saudi oil minister Abdullah al-Tariki, then in Lebanon, doubted that the embargo had cost Saudi Arabia any revenues. On July 12, Saudi Arabia, doubtless hurt by this criticism, retreated, and announced that it had no intention of circumventing the embargo. At the same time, however, the country allowed the U.S. company Tapline to resume exports. Also on July 12, Saudi Arabia conferred with Kuwait in an attempt to enlist its support for ending the embargo. Kuwait, unwilling to budge, rebuffed these advances. By month’s end, Egypt, apparently wavering, sought to reestablish diplomatic ties with the United States, a step that many interpreted as a precursor to the resumption of exports.

Doubtless to restore unity, Arab leaders met in Khartoum, Sudan, on August 1. At the meeting, Iraq emerged as the leader of the hard-liners. It proposed an indefinite continuation of the embargo and its expansion to the entire West. Iraq also advocated the nationalization of oil companies and the withdrawal of assets from all Western banks. Tunisia, Libya, Kuwait, and Saudi Arabia, hemorrhaging oil revenues, rejected these proposals.

The meeting appears not to have engendered consensus, and Arab leaders met again in Iraq on August 15. The intervening weeks had not softened Iraq’s position, which called for a three-month embargo to begin on September 1 with the aim of crippling the West during winter, when oil prices typically ran high. Egypt, Syria, and Algeria assented, but Saudi Arabia, Kuwait, Libya, Tunisia, and Morocco refused. Saudi Arabia argued for a resumption of oil shipments, noting that no evidence existed that U.S. and British warplanes had aided Israel. Moreover, the Arabs needed oil revenues to rebuild their economies. Saudi Arabia also believed that Arab states were becoming too reliant on the Soviet Union and in danger of losing Western markets. The Saudis did not prevail. The meeting ended with an agreement to continue the embargo.

By August 29, however, enthusiasm for the embargo had waned. Meeting in Khartoum again, the Arab states of the Middle East and North Africa announced the resumption of full oil production. Tacitly this announcement meant the resumption of exports. In exchange for an end to the embargo, Saudi Arabia, Kuwait, and Libya agreed to pay $378 million per year to rebuild the economies of Egypt and Jordan. On September 2, Saudi Arabia announced the resumption of exports, with other Arab nations following suit in the ensuing days.

Several studies have branded the 1967 Oil Embargo a failure. The Arabs implemented it with full force only between June 5 and 10. Between June 11 and September 2 the Arabs intermittently shipped oil to the West despite maintaining the facade of an embargo. The embargo had not been uniform. Algeria and Libya did not halt exports to West Germany. Although it embraced a fierce rhetoric, Iraq managed a total cessation of exports for only a few weeks. Saudi Arabia and the Gulf countries embargoed oil for only about one week. The embargo was difficult to maintain because oil was so central to the region. In 1967, oil generated 97 percent of all tax revenues in Kuwait, 87 percent in Saudi Arabia, and 62 percent in Iraq. The United States, Britain, and West Germany were able to defy the embargo because they had four months’ reserves. Moreover, they could buy oil from Iran and Venezuela, both of which increased production to meet the shortfall in supply. The United States also increased production and was able to export to Britain and West Germany. Perhaps because they had their own worries, the Arab countries failed to pressure Iran and Venezuela to curtail production. Furthermore, the multinational oil companies in the region did not take orders from the Arab states. Oil companies evaded the embargo by rerouting shipments to the United States, Britain, and West Germany through neutral countries. Timing also weakened the embargo. It occurred during summer, when demand was typically low. The United States and Europe, alert to the danger that the embargo posed, funneled money into oil exploration in Asia, Australia, and North America, areas that would not turn against them.

Yet the embargo, despite its shortcomings, stung. Europe imported two-thirds of its oil from Arab states in 1967 and had to scramble for other sources at higher prices. The United States used Arab oil to fuel the Vietnam War. In 1967, the U.S. Navy bought 100,000 barrels of Saudi oil per day. Had the Arab states held firm for five or six months, the embargo might have imperiled the economies of the United States, Britain, and West Germany.

See also: Algeria; Bahrain; Egypt; France; Germany; Iraq; Israel; Italy; Kuwait; Libya; Morocco; Qatar; Russia; Saudi Arabia; Spain; Sudan; Syria; Turkey; United Kingdom; United States; Venezuela
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1973 Energy Crisis

Christopher Cumo

On October 6, 1973, Egypt and Syria launched a surprise attack on Israel during the observance of Yom Kippur. The Yom Kippur War lasted only until October 24, when the United Nations negotiated a cease-fire, but many scholars consider it a watershed event because of the oil embargo that the Organization of the Petroleum Exporting Countries (OPEC) imposed on the United States and the Netherlands. On October 19, OPEC stopped exporting oil to the United States and the Netherlands because the United States had agreed to sell Israel Phantom jets and the Netherlands issued a statement that the Arab states interpreted as support for Israel. The Arab states hoped that the embargo would break the alliance between the United States and the Netherlands on the one hand and Israel on the other hand. The Arab states hoped to dissuade the United States from selling armaments to Israel, to force Israel to give land to Arabs, to build support for the Palestinians, and to align oil dependent countries with OPEC rather than with Israel. As was true of the 1967 Oil Embargo, the effort in 1973 could not suppress tensions between OPEC members. Saudi Arabia wanted to lift the embargo once the United States began to mediate peace talks between Egypt and Israel. Libya, however, wanted to prolong the embargo. Libya’s position appears to have prevailed because OPEC did not lift the embargo on the United States until March 1974 and on the Netherlands until that July.

In the United States in the decades after World War II, the economy grew quickly, in part because energy was cheap. The 1973 energy crisis signaled an end to rapid growth. Businesses faltered, wages stagnated, and inflation soared. American motorists, in a state of panic, formed long lines at gas stations because of gas shortages. The oil embargo hit in autumn and winter, when energy costs are typically high in the Northern Hemisphere. New Englanders, heating their homes with oil, wrung their hands in frustration. U.S. President Richard Nixon advised Americans to turn down the thermostat and carpool. Congress reduced the speed limit on highways to 55 miles per hour to conserve gasoline and extended daylight savings time through the winter in hopes that Americans would use less electricity. In December 1973, truckers parked their rigs across highways and toll roads to protest the increase in gasoline prices. Whereas gasoline cost 27 cents per gallon in September 1973, it hovered between 45 and 51 cents per gallon that December. The results of these protests were traffic jams that lasted for hours in Arkansas, Connecticut, New York, and Florida, and for a full day in Ohio.

[image: image]

Gas stations abandoned during the fuel crisis in the winter of 1973–1974 were sometimes used for other purposes. This station at Potlatch, Washington, was turned into a religious meeting hall. Signs painted on the gas pumps proclaim, “Fill up with the Holy Ghost . . . and Salvation.”

(National Archives)

The energy crisis gripped the United States during a period of inflation and concern over the inordinate consumption of oil and its effects on the ecosystem. At the same time, competition from Japan and West Germany (today Germany) diminished U.S. exports to Europe and Asia. Retrenching businesses were in no mood to grant wage increases at just the time that oil and gasoline prices were rising. Americans therefore found themselves with less money in their pockets. The energy crisis threatened all sectors of the economy, especially transportation. Americans depended on their automobiles to get to work and on trucks to bring goods to market. Environmentalists saw the energy crisis as an invitation to open dialogue with other Americans about the value of conservation and the need for alternative forms of energy. The energy crisis of 1973, together with the Watergate scandal and the debacle in Vietnam, suggested that the United States had grown weak, a perception that shocked Americans. Angry at these events, Americans condemned not only OPEC but also the multinational oil companies that made enormous profits while consumers suffered.

For some Americans the energy crisis of 1973 was a crisis of consumption, a call to invest intellectual and financial capital into finding ways to conserve. But money flowed not to invest in America’s energy security but to OPEC, which increased the price of oil partly to compensate for the declining value of the dollar. Between October 1973 and January 1974, OPEC raised the price of a barrel of oil from $3 to more than $11, a nearly fourfold increase. By January 1974, the energy crisis had become so serious that Congress contemplated rationing gasoline.

This action never came about and, in the aftermath of the energy crisis, Congress passed the Energy Policy and Conservation Act in 1975, which established minimum standards of fuel efficiency for automobiles. Ford, General Motors, and Chrysler began to manufacture small, energy-efficient cars. American companies produced energy-efficient appliances and insulated buildings and homes. Congress created the Strategic Petroleum Reserve, which would hold oil that could be used in an emergency. Politically, the two parties learned different lessons from the energy crisis of 1973. As a rule, Democrats have tended to see the solution to energy problems in conservation and alternative energy. Indeed, the 1970s may have been the heyday of enthusiasm for solar power. Republicans, on the other hand, tended to chart a course toward energy independence in the exploration and development of domestic sources of oil, coal, and natural gas. Neither approach seems to have been effective. Whereas the United States imported 33 percent of its oil in 1973, it imported 60 percent in 2005. The United States may be more vulnerable to an energy crisis today than at any time since 1973.

In the years leading up to 1973, Europe was as vulnerable as the United States to restrictions on the supply of energy, especially oil, because Europe had transitioned from a coal to an oil economy. In 1950, 75 percent of Europe’s energy came from coal and 10 percent from oil. By 1970, however, only one-third came from coal and three-fifths from oil. Perhaps sensing their vulnerability to a disruption in the supply of oil in the aftermath of the 1967 Oil Embargo, the nine nations of the European Community, a forerunner of the European Union, agreed to keep 65 days’ reserves of oil to guard against blockages in supply. Europe relied on the volatile Middle East and North Africa to sell it oil. Even before the crisis of 1973, Europe felt the sting of higher prices as OPEC increased the price of oil between 60 and 70 percent between 1970 and 1972. An October 1972 report from the European Community warned Europeans to expect disruptions in oil supply because of tensions in the Middle East. The report urged its member nations to increase their reserves of oil from 65 to 90 days. In addition, the European Community agreed to share oil with members facing shortages.

On the eve of the embargo in 1973, the European Community imported two-thirds of its oil from the Middle East. The European Community was not a homogeneous group. Among its members, France and Italy, deriving three-quarters of their energy from oil, were most vulnerable to a shortage. Britain and West Germany still extracted one-third of their energy from coal, and the Netherlands may have been the least vulnerable, deriving more than 40 percent of its energy from natural gas. The outbreak of the Yom Kippur War put Europe on the defensive. Fearing retaliation from OPEC, the European Community declared neutrality, even refusing U.S. warplanes use of European airbases or the use of European ports to ship arms to Israel. Selling tanks to Libya and Saudi Arabia, France took the lead in distancing itself from Israel. OPEC rewarded France by not including it in the embargo. Britain, which had been a target of the 1967 Oil Embargo, also received shipments of oil from OPEC. The Netherlands was the only European nation embargoed by OPEC. Fortunately, though the Netherlands needed oil, its reserves of natural gas made it arguably the least vulnerable nation in the European Community to an embargo. OPEC punished the rest of the European Community by reducing its imports 5 percent per month.

The situation in Europe was not draconian, but OPEC had done enough to frighten the European Community. Its members issued a Statement on the Situation in the Middle East, urging Israel to withdraw from Palestinian lands. On November 19, OPEC rewarded Europe, excepting the Netherlands, by not imposing a 5 percent reduction that month. The embargo divided the European Community into two camps: those who supported the United States and the Netherlands and those who sided with OPEC. For their part, the Dutch wanted France and Britain to honor their pledge to share oil with other European Community members. France rejected the request, perhaps for fear of alienating the Arab states. Britain was also reluctant to share oil with the Netherlands. The leaders of France and Britain acted without regard to public opinion, which was pro-Dutch. Fifty-nine percent of Britons favored sharing oil with the Netherlands, 70 percent in France held this view, as did 88 percent in Italy. Perhaps understandably, the nations of the European Community acted not to jeopardize their relationship with OPEC rather than help one another.

The Netherlands resorted to threatening an embargo of its own, announcing on November 13 that if other European Community countries were unwilling to sell it oil, the Netherlands might halt natural gas exports to France, Belgium, and West Germany. The announcement stung France, which imported 40 percent of its natural gas from the Netherlands. At the same time, the Dutch pledged not to ship armaments to Israel. These maneuvers appear not to have paid dividends in the short term. Between October and early December, the Netherlands’s imports of oil declined 30 percent. Between January 12 and February 4, 1974, the Dutch rationed gasoline. OPEC, lifting its embargo on the United States in March, kept it in force in the Netherlands until July.

Before then, the embargo ceased to be an emergency. In April 1974, Dutch refineries were operating at full capacity and OPEC permitted oil to enter the Dutch port of Rotterdam. By June, the Netherlands had more oil in reserve than it had in October 1973. The multinational oil companies ensured that the Netherlands and the United States did not starve for want of oil. Rather than adhere to a strict embargo, the oil companies cut everyone’s allotment roughly 17 percent. Even British Petroleum cut the supply of oil to Britain, causing acrimony between the government and oil executives. Even France suffered a 10 to 15 percent reduction in oil imports. Whether through rationing or conservation, energy consumption fell 7 percent in Europe and Japan during the crisis. In Europe, the price of oil rose fivefold between October 1973 and January 1974. The European Community estimated that the increase in oil prices drove up inflation 3 percent and unemployment 0.7 percent.

In December 1973, the European Community held an energy summit, announcing a commitment to exploration for oil, coal, and natural gas, and to seek alternative sources of energy. Yet the European Community failed to establish a common energy policy. On February 11, 1974, France announced a three-year deal with Saudi Arabia to exchange arms for oil. That day, the United States held an energy summit with the European Community, Canada, and Japan. The commitment to conservation, renewables, and research and development produced little concrete action. The world remains beholden to OPEC for oil.
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1979 Energy Crisis

Christopher Cumo

The energy crisis of 1973 abated in 1974, followed by a period of price stability. The period was brief, however, as Iran, an oil exporter, descended into turmoil in 1978. That October protests against the shah of Iran centered on the oil fields, where strikers halted production. Between September and November 1978, Iranian oil production fell 40 percent. By November, Iran was producing only 3.5 million barrels of oil per day, but in December the figure plunged to just 500,000 barrels per day. The decline in Iranian production caused a shortfall in supply that caused prices to increase. Between October 1978 and April 1979, the price of a barrel of oil increased from $14.63 to $17.58. The increase might have been larger but for the intervention of other oil producers, the most unreliable being Saudi Arabia, which increased production from 7.1 million barrels per day in August 1978 to 10.4 million barrels per day in December, but changed course and lowered production to 9.8 million barrels per day in March 1979. Iraq increased production from 2.9 million barrels per day in October 1978 to 3.3 million barrels per day in February 1979. During this period, Kuwait raised production from 2.1 to 2.4 million barrels per day and Nigeria from 2.1 to 2.4 million barrels per day.

By early 1979, the crisis appeared to have passed. From 700,000 barrels per day in February 1979, Iran increased production to 2.54 million barrels per day in March and to 4.2 million barrels per day in April, when the price of oil stabilized to about $16 per barrel. Yet by July, oil was at $23 per barrel, leaving scholars wondering what had happened. One possibility is that Saudi Arabia, which cut production by 1 million barrels per day between April and July, is to blame, but the magnitude of decrease seems too small to have precipitated such a large increase in prices. A better explanation may focus on demand. When the crisis began in 1978, oil-dependent countries like the United States dipped into their reserves. In September 1978, these countries had 3.1 billion barrels in reserve, about 73 days’ supply. By March 1979, they had only 2.8 billion barrels, 61 days’ supply. Fears that the crisis would worsen and that reserves would fall lower caused the United States and other developed nations to buy enormous stockpiles of oil. By October 1979, oil importers had 3.3 billion barrels in reserve, 85 days’ supply. This surge in buying drove the price of oil to more than $25 per barrel in October. International events worsened the situation. When Iran took Americans hostage, U.S. President Jimmy Carter responded on November 12, 1979, by refusing to import oil from Iran. Three days later Iran cancelled its contracts with U.S. oil companies. In November, strikes in Saudi Arabian oil fields diminished production, and in December the Soviet Union invaded Afghanistan, triggering fears of a wider war in the Middle East that would surely disrupt production. By year’s end the price of a barrel of oil approached $33.
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American drivers waiting in line to purchase gasoline for their cars during the 1979 energy crisis.

(Library of Congress)

Aware that many Americans traveled on vacation during the summer and therefore used gasoline and jet fuel, Carter, meeting with the leaders of other industrialized countries on June 29, 1979, capped oil imports in hopes of pressuring the Organization of the Petroleum Exporting Countries (OPEC) to lower prices. The president and Congress tried to enforce conservation. In an attempt to conserve electricity, Congress attempted to mandate that the thermostat in all buildings be set no lower than 80 degrees Fahrenheit in summer. To conserve natural gas and oil in winter, Congress attempted to require all buildings to set their thermostats no warmer than 65 degrees Fahrenheit. The savings from this austerity was estimated at 390,000 barrels of oil per day, just 2 percent of U.S. consumption. Americans shunted aside these ideas. Federal judges in New Orleans, Louisiana, mandated that thermostats be set at 74 degrees Fahrenheit in summer.

Americans vented their frustrations at high energy prices in various ways. Truckers blocked refineries to protest high prices and to register discontent with the multinational oil companies that profited while the masses suffered. Meat and vegetables rotted in storage because truckers would not take them to market. Truckers became even angrier when the Department of Energy gave farmers priority in using diesel fuel. California; New York; Connecticut; New Jersey; Maryland; Virginia; Washington, DC; Texas; and Florida adopted an odd-even rationing system whereby automobiles with odd-numbered license plates could fill their tanks one day and automobiles with even-numbered license plates could buy gasoline the next day.

The crisis divided Americans. The most liberal Democrats wanted rationing, conservation, and taxes on oil companies. At the other extreme, an editorial in the National Review wanted Americans to mine coal, go back to leaded gasoline, and roll back environmental legislation. Amid this crisis, President Carter delivered a television address in July 1979 announcing that “the energy crisis is real. It is worldwide. It is a clear and present danger to our Nation.” He pledged that the United States would not meet rising demand by importing more oil but by increasing energy production at home. He vowed that the United States would never import more oil than it had in the peak year of 1977. The president committed the United States to cutting imports by 50 percent by 1989. He urged utility companies to switch from oil to coal. He pledged the United States to undertake research to develop fuel from coal, though what this fuel would be was unclear.

Responding to the speech, Republican presidential aspirant John Connally agreed with Carter that utilities should generate electricity from coal. Typical of Republicans, Connally pledged to open public lands to oil, coal, and natural gas exploration. Apparently borrowing from the president, Connally wanted scientists to transmute coal into gasoline and natural gas. In a move that must have stunned other Republicans, Connally vowed to finance the development of gasoline and natural gas from coal by increasing taxes on oil companies.

The AFL-CIO in August 1979 agreed with the president on the need for conservation, alternative sources of energy, and taxes on oil companies to finance government energy programs. The union endorsed the development of solar, wind, and geothermal energy as well as the use of ethanol, coal, and nuclear power. The AFL-CIO wanted a pipeline from Alaska to the Midwest. Its most radical proposal was a call to nationalize the oil companies that put profits ahead of the welfare of Americans.

In September and October 1979, the Sierra Club advocated conservation and renewables, estimating that the United States could derive 25 percent of its energy from solar power (Carter had put the figure at 20 percent) by 2000. The organization deplored the derivation of fuel from coal because it would harm the environment. Such a proposal would require large inputs of water that were needed to irrigate crops in the West. The Sierra Club proposed that the government spend $40 billion on mass transit between 1979 and 1989, invest $6.5 billion on fuel efficiency with the aim of manufacturing cars that could travel 35 miles on one gallon of gas, and invest $8 billion in insulating buildings and homes.

It is difficult to gauge the effect of the 1979 energy crisis on the developing world. In 1979, several developing countries produced oil, but most of it went to generate foreign exchange rather than meet domestic needs. Many more nations had reserves of oil but had not explored them. In the countryside, people relied on fuel wood, crop residue, dung, and animal power and cannot have felt the sting of high energy prices. In 1979, oil, natural gas, coal, and electricity accounted for only one-third of India’s energy. In other nations, oil, natural gas, coal, and electricity accounted for only 10 percent of energy. These nations cannot have suffered from the energy crisis that gripped the developed world. Few developing nations aside from India were making strides in developing nuclear power plants in 1979. Most developing nations did not have the financial or intellectual capital to develop solar and wind energy and biofuels. The developing nations that imported both food and oil suffered during the energy crisis of 1979. The masses in these countries suffered privation.

Scientists and scholars in 1979 wanted the developing world to make conservation and the development of alternative forms of energy priorities. They aimed to persuade oil companies to invest in energy exploration in the developing world. They advocated research on deriving fuel from plants. These scientists and scholars worried about a future in which the developing world increased its demand for energy, though supply, being finite, would at some point decline, causing price increase of a magnitude greater than those of the 1979 energy crisis. Experts confessed that solar and wind energy and biofuel were in too primitive a stage of development to contribute much energy in the short term, when the need was acute.

In 1979, the developing world consumed only 18 percent of global energy. Price increases would surely attend an increase in demand. Meanwhile, farmers burned dung to generate heat for cooking rather than enriched the soil with it. They chopped down trees in the quest for fuel wood. These practices have caused erosion, declining soil fertility, and desertification. To reverse these trends, developing nations needed to plant trees and increase exports to gain the money to buy oil. Between 1954 and 1979, the demand for fossil fuels in the developing world increased eightfold. The rise in oil prices in 1979 forced the masses to lessen their use of bottled gas and kerosene, relying instead on fuel wood and charcoal. In the developing world, most people in 1979 traveled on foot or by bicycle, cart, horse, motorcycle, bus, or rickshaw. Only the affluent could afford automobiles. Yet demand is sure to increase as trucks bring goods to market and the masses demand electricity for lighting and to power radios, televisions, and refrigerators. The more the developing world comes to resemble the developed world, the greater the risk of another energy crisis.

See also: Energy Consumption; Iran; Iraq; Kuwait; Nigeria; 1973 Energy Crisis; Oil Prices; Organization of the Petroleum Exporting Countries (OPEC); Petroleum Politics; Saudi Arabia; United Kingdom; United States
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Nobel, Ludvig (1831–1888)

Christopher Cumo

When one ponders the surname Nobel, one thinks of Alfred Nobel, who endowed the prestigious Nobel prizes in literature, medicine, chemistry, physics, and economics and the Nobel Peace Prize. But other members of the family were distinguished, among them Ludvig—his first name is sometimes rendered Ludwig—Immanuel Nobel.

University of California professor emeritus Bertram Wolfe believed that Ludwig and his siblings, excepting Alfred, are not well known because the Soviets deleted them from the history books. Yet by World War I, the Nobel family produced one-third of Russia’s oil.

Ludvig was first a factory owner in St. Petersburg before turning to oil, creating the Russian oil industry as it was known in the nineteenth century. He designed the first oil tanker and had built more than 10 before other oilmen began to grasp its importance. He laid Europe’s first pipeline and was the first to transport oil by railroad. He built the world’s largest refinery of his day and storage units, tanks for holding oil. He built freight yards and marketing operations. His reach extended as far west as Britain. By 1916, the Nobel family had the largest tanker fleet in the world.

The son of Immanuel and Andrietta Nobel, Ludvig Immanuel Nobel was born July 27, 1831, in Stockholm, Sweden. The child attended Jacobs Preparatory School, presumably in Stockholm, for three years but did not seek a university education. Once the family moved to Russia the parents hired tutors. Ludvig received instruction in engineering, Swedish, Russian, German, French, and English. From an early age he built engines at his father’s factory, where he learned the intricacies of management on the job.

In 1854, he gathered intelligence about the movements of the British navy in case of war between Russia and Britain. He served as a messenger between his father and the Tsar, who had come to appreciate the factory owner’s great wealth. After the Crimean War, Ludvig concentrated on manufacturing iron and producing artillery shells for the Russian army. In three years, he made 63,000 artillery shells and by 1878 1 million shells. Ludvig designed a new rifle that used bronze enriched with phosphorus to strengthen the breech. The Russian Ministry of War ordered rifles and more shells, elevating Ludvig to prominence as an armaments’ maker. Not content to rest on his achievements, Ludvig bought and enlarged a steel mill. More concerned with the welfare of workers than most industrialists of the day, Ludvig paid cash at a time when payment in kind was common. He paid workers promptly and regularly. He constructed houses large enough for workers and their families. Ludvig contributed money to workers’ savings accounts. Contrary to the practice of the day, Ludvig would not employ children, believing that their proper place was at school. He shortened the workday, then 12 to 14 hours, to 10.5 hours. He introduced the first profit-sharing plan in Russia and possibly in the world. Believing that workers could benefit from education, he offered classes for them. In the 1870s, Ludvig manufactured underwater mines for the Ministry of War and made carriage wheels in a departure from munitions’ manufacture.

When he finally turned to oil, Ludvig aimed to refine it into kerosene. In the nineteenth century, people used kerosene for illumination. Its use diminished in the late nineteenth and early twentieth centuries when natural gas and electricity proved to be sources of light. Even today, however, some people in areas without electricity still use kerosene. Ludvig developed a technique for producing high-quality kerosene. To refine oil, he boiled it in large cauldrons, allowing kerosene to condense. In 1875, he formed a partnership with his brother Robert to refine oil. To encourage Ludvig, Robert, and others, Russia put a tariff on U.S. kerosene to keep out competition. So successful were Ludvig and Robert Nobel that Russia ended the import of American kerosene in 1883.

In 1876, Ludvig visited Baku, Russia’s premier oil fields. He built the first pipeline in Baku to take oil from well to refinery. By 1900, Ludwig’s successors had built 326 pipelines in Russia, the longest one running 70 miles. In 1878, Ludvig designed a large waterborne tank of oil, the first oil tanker. Unlike the barges of the day, Ludvig’s tankers could hold tons of oil. His first tanker transported 242 tons of oil. The success of his tankers led Britain, Germany, the United States, and Sweden to imitate them. Contrary to the practices of the day, Ludvig did not patent his tanker design but instead wanted others to benefit from it. In his business practices, Ludvig was much less secretive than, for example, John D. Rockefeller of Standard Oil. His tankers were not an unblemished success. Critics of Ludvig questioned the safety of his tankers, for instance. Some of his tankers exploded from the ignition of the flammable kerosene they carried. By 1885, Ludvig had 11 tankers on the Caspian Sea and 2 on the Baltic Sea. A decade later, the Caspian was home to 100 tankers, though it is not clear they all belonged to Ludvig’s successors. On land, Ludvig used railroads as well as pipelines to transport oil. By 1883, Ludvig had 1,500 railroad cars to carry oil. By 1900, his successors had storage units that could hold more than 20 million gallons of oil.

Ludvig Nobel suffered from bronchitis and other respiratory problems. These worsened as he aged. He slowed down with age, needing rest in St. Petersburg and the French Riviera. He died April 12, 1888, in Cannes, France.

See also: France; Germany; Kerosene; Oil Tanker; Oil Transportation; Pipeline; Rockefeller, John D.; Russia; Standard Oil Company; Sweden; United Kingdom; United States
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North Slope (Alaska)

Douglas Hurt

The North Slope is an isolated physical region in northern Alaska. Named for the land that slopes from the northern foothills of the Brooks Range of mountains to the coastal plain adjacent to the Beaufort Sea, the North Slope is bounded on the west by the Chukchi Sea and on the east by the Canadian-U.S. border. The north-central section of the region contains significant oil reserves near Prudhoe Bay and in the federally owned National Petroleum Reserve–Alaska (NPRA). Oil production began within the boundaries of NPRA (originally called the Naval Petroleum Reserve #4) in the 1920s when the U.S. Navy began fueling ships with oil. In 1968, authorities announced a significant discovery of petroleum in the Prudhoe Bay area and Alyeska, a consortium of international oil companies, coordinated extraction and transportation of the oil. The U.S. Geological Survey estimates that 40 billion barrels of oil reserves remain on the North Slope and the adjacent continental shelf of the Beaufort Sea. However, North Slope oil production peaked in 1988 with 2 million barrels per day (about 25 percent of U.S. production at the time) but has declined to nearly 500,000 barrels per day.

With permanently frozen subsoil and treeless, low-growing vegetation of the tundra ecosystem, the environment of the North Slope is so inhospitable and the distance to southern Alaska is so extreme that moving oil to market is a major problem. An 800-mile pipeline connecting northern and southern Alaska was constructed between 1974 and 1977 at a cost of US$12 billion. Through the North Slope, the Trans-Alaska Pipeline System was built above ground to safely cross the environmentally sensitive permafrost of the region. The pipeline terminus is at the ice-free port at Valdez, Alaska, on Prince William Sound where the oil is loaded onto tankers. Ultimately, North Slope oil is delivered to refineries in California and Washington. Currently, the Trans-Alaska Pipeline System is the only way to transport North Slope oil to market.

The North Slope is also home to the Arctic National Wildlife Refuge (ANWR), a 19-million-acre area in northeastern Alaska set aside by the federal government in 1960 to protect the biodiversity of the region, including large caribou herds and various migratory birds. Controversially, oil extraction is not allowed within the limits of the refuge unless Congress specifically authorizes drilling in the future. ANWAR is home to an estimated 3 to 13 billion barrels of oil.

Future oil extraction from the North Slope and the Beaufort Sea will also be complicated by the mosaic of national wildlife refuges, national parks, and other public lands in the region as well as the land claims of native groups including the Iñupiat. Alaska hopes to increase development in the region, particularly on public lands, to reverse the rapidly declining oil production (and general fund revenues) from the North Slope and decreasing flow in the Trans-Alaska Pipeline System. The large oil reserves of the region will continue to be of upmost importance to the energy security of the United States as promoters of development and supporters of environmental protection debate the future of the North Slope of Alaska.

See also: Arctic National Wildlife Refuge (ANWR)
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Occidental Petroleum

Christopher Cumo

Founded in California in 1920, Occidental Petroleum, known simply as Oxy, struggled in its early decades, possibly because of competition from Standard Oil of California (now Chevron). Given John D. Rockefeller Sr.’s preference for cooperation, it is possible, however, that Standard Oil and Occidental Petroleum were not rivals. Whatever the cause of its troubles, they were severe enough that Oxy nearly went out of business in the 1950s.

Armand Hammer, businessman and charlatan, rescued the company. Hammer had made his money by making the carcinogen asbestos and pencils and trading grain. He had purchased artworks from the Soviet Union and sold them in the United States at inflated prices, even though some of them were forgeries. In 1956, Armand Hammer and Frances Hammer, his wife, invested $100,000 in two oil wells that Oxy proposed to sink in California. Both wells struck oil, and Hammer catapulted himself into the company’s presidency in 1957. Hammer advocated diversification, a strategy that British Petroleum had tried without success. Hammer wanted to make Occidental Petroleum so large that no other business could afford to buy it. To this end Hammer bought energy, chemical, and meatpacking companies. He attracted engineers and geologists by offering stock as compensation for the fact that he could not afford lavish salaries.

In 1961, engineer Gene Reid suggested that Oxy drill for natural gas at Lathrop Field near San Francisco, California. This suggestion must have seemed odd because Texaco had already drilled there without success. Reid suggested a deeper well, and at 6,900 feet struck one of California’s largest natural gas finds. This single strike made Oxy worth hundreds of millions of dollars. By 1962, Occidental netted a profit of $1 million and an income of more than $4 million. In March 1964, Oxy offered shares on the New York Stock Exchange. In the 1960s, Occidental erected a phosphoric acid facility in Britain and an ammonia and urea factory in Saudi Arabia, possibly using natural gas to make ammonia. The urea would have been valuable as a nitrogenous fertilizer.

In 1966, Occidental, again undeterred by the failure of other companies, discovered oil worth billions of dollars in Libya. This find made Oxy among the richest oil companies in the world. In 1967, the value of Occidental’s stock doubled to a value greater than $100 per share. The Libyan Revolution brought Muammar Qaddafi to power, forcing Oxy to increase Libya’s share of oil revenues, but at least Occidental had avoided nationalization, as Standard Oil had not in Mexico and Bolivia. In the early 1970s, Oxy agreed to supply phosphate fertilizer to the Soviet Union in exchange for ammonia and urea. This agreement seems to have been an odd trade of fertilizer for fertilizer. Occidental incurred the enmity of some U.S. officials for its willingness to negotiate with the Communist Soviet Union and China. In the late 1970s, Oxy invested in two offshore drilling rigs in Chinese water and a coal mine in China.
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Indigenous leaders and environmental activists wear hazmat suits to mock a “clean up” outside Occidental Petroleum’s headquarters in the Westwood area of Los Angeles on April 30, 2008.

(AP Photo/Damian Dovarganes)

In 1981, Occidental bought Iowa Beef Packers, the United States’ largest meatpacker. Under Oxy’s leadership, Iowa Beef Packers’ value rose. Strikes at the meatpacking plant raised concerns, however, that Occidental was a ruthless employer. In 1982, Oxy bought Cities Service Company, an Oklahoma oil company, for $4 million, a purchase that made Occidental the eighth-leading oil and natural gas company in the United States. Although taking in $1 billion in revenues, Oxy slashed 16,000 jobs. In 1985, Oxy bought MidCon, which made natural gas pipeline, for $3 million. In the 1980s, Occidental’s chemical holdings grew as it invested in Diamond Shamrock Chemicals in 1986 and DuPont and Shell Chemical in 1987. Between 1983 and 1987, Occidental’s chemical division nearly doubled sales to $3 billion. Buying Cain Chemical for $2.2 billion in 1988, Occidental became the sixth-leading chemical company in the United States. Its chemical division accounted for one-quarter of Oxy’s revenues.

Yet Occidental’s record on the environment and safety were mixed. One of its subsidiaries, Hooker Chemical, had illegally dumped chemicals in New York’s Love Canal. Oxy paid residents of Love Canal $20 million and spent more than $100 million to clean up the site. In July 1988, Oxy’s Piper Alpha rig in the North Sea exploded, costing 167 people their lives. The accident triggered an increase in oil prices of $1 per barrel. Critics faulted Hammer for building a $95 million art museum to hold his collection, believing the money might have been better spent.

When Hammer died in 1990, Ray Irani, who had been Hammer’s president and chief executive officer, assumed leadership. He followed British Petroleum in selling what was not essential to the extraction of oil and natural gas and the making of chemicals. Gone were the Iowa Beef Packers, the investments in horses and Arm and Hammer baking soda, and a contract for a biography of Hammer. Irani aimed to reduce the debt Hammer had acquired. Irani cut jobs and froze salaries while, in 1997, buying the Naval Petroleum Reserve from the United States for $3.65 million. In the twenty-first century, Oxy renewed oil drilling in Libya.

Occidental Petroleum derives its income from oil, natural gas, and chemicals. It has two affiliates: Occidental Oil and Gas Corporation and Occidental Chemical Corporation. Occidental Oil and Gas is the bigger operation and has offices in the United States, Latin America, the Middle East, and presumably North Africa. Occidental Oil and Gas is California’s leading producer of natural gas and Texas’s leading producer of oil. Occidental Oil and Gas has oil and natural gas wells in Oman, Qatar, Yemen, Colombia, Ecuador, Russia, and Pakistan. Occidental Chemical has 24 facilities in the United States, where it produces vinyl, chlorine, and caustic soda. Occidental Chemical has offices in Canada, the United States, and Chile. Oil and natural gas revenues are about $7.5 billion per year, and chemicals generate roughly $3.6 billion in sales.

See also: Bolivia; British Petroleum (BP); Canada; Chile; China (The People’s Republic of China, PRC); Colombia; Ecuador; Libya; Mexico; Natural Gas; Oman; Piper Alpha North Sea Explosion (1988); Qatar; Russia; Rockefeller, John D.; Saudi Arabia; Standard Oil Company; United Kingdom; United States; Yemen
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Odyssey (North Atlantic, 1988)

Brian C. Black

Development of oil reserves under the ocean has, of course, resulted in a variety of difficulties over the last century. Possibly the most problematic region to develop has been the North Atlantic, which was only opened to large-scale development in the 1980s. Treacherous seas, low temperatures, and volatile storms have left a litany of failures and challenges; however, the fate of the oil tanker Odyssey stands out from the others.

On November 10, 1988, the oil tanker Odyssey, which previously went by the name Oriental Phoenix and had operated since 1971, sent out a distress call. The vessel was a 65,000-ton tanker operated by Polembros Shipping Ltd., in London, England, and was registered in Liberia. At the time of distress, the Odyssey was laden with 132,000 tons (43 million gallons) of North Sea crude oil as the vessel completed its typical journey in the North Atlantic from Scotland to Canada. Encountering a storm when it was approximately 700 miles off the Canadian coast, the Odyssey sent its message, which was received in Ireland and transferred to the Canadian Rescue Coordination Center. Records show that the ship had encountered 25-foot (7.6 m) waves and 44-mile-per-hour winds as a storm raged.

Alerting all the vessels in the area, the Canadian Rescue Center reached Russian weather ship, Passat, which responded and arrived on site in less than an hour. The Passat, however, encountered a series of burning oil slicks and was not able to immediately approach the Odyssey. It was actually the Canadian Coast Guard that first spotted the wreck from the air. The pilot reported that the Odyssey had broken in two; the stern section had sunk and the bow section appeared just at the surface. There was no trace of the 27 crew members, 15 Greeks and 12 Hondurans.

The news related to the Odyssey’s sinking quickly became the massive slick that it left behind: 16 km long by 5 km wide drifted eastward. The slick drifted out to sea and never reached the shore. The rough sea promoted natural dispersion. No response actions were taken.

The Brent crude oil that filled Odyssey was a product of one of the fastest-growing oil supplies during the late 1900s. Although North Atlantic reserves of oil had been known prior to World War II, it was not until the late 1960s when technological capabilities combined with pricing issues to make it cost effective to fully develop the area’s oil and gas.

New efforts to develop North Atlantic crude began in December 1969, when Phillips Petroleum discovered oil at Ekofisk in Norwegian waters in the central North Sea. Nearly simultaneously, Amoco discovered the Montrose field about 217 km (135 mi) east of Aberdeen. Thus, these companies largely beat British Petroleum (BP), which had licenses in the area but had resisted developing them due to high costs. The stage was set, however, for massive development.

BP swiftly changed its tune and in October 1970, the company struck a massive supply in the Forties Oilfield. Shell Expro followed a year later with the massive Brent Oilfield in the northern North Sea east of Shetland in Scotland. Other fields followed, but clearly by the end of the decade the North Sea had emerged as a hotbed for offshore oil development. In fact, the largest field discovered in the past 25 years is Buzzard also located off Scotland, found in June 2001.

To develop the North Atlantic supply of crude, oil corporations faced many technological challenges—shipping being only one. Oil platform work and construction proved dramatically more challenging than in most other regions. Locating a work force for such remote locations also proved to be difficult. But the unpredictable North Sea made shipping the most consistent headache. Many experts believed that the problems that befell the Odyssey could affect any ship crossing these troubled waters.

Indeed, over 150 years of developing oil, oil spills have proven to be a rather inevitable part of the process. In terms of the largest spills in history, the Odyssey is ranked sixth. By way of comparison, 4.3 times as much oil was spilled by the Odyssey as from the Exxon Valdez, off of Prince William Sound in Alaska.

If there is anything particularly positive about the Odyssey spill it is that the same propensities of the North Atlantic for roughness and severity also swiftly breaks up oil spills. In the immediate aftermath of the ship’s sinking, the oil spill covered an area of 3 miles and a much reduced amount of oil reached shore, which was due in part to the ocean’s choppiness and the fires that engulfed many of the slicks. Primarily because of these changing and fluid situations, no immediate major cleanup operation took place.

As a response, though, the Advisory Committee on Marine Pollution of the Sea of the International Council for the Exploration of the Sea published an analysis of the spill in their 1990 Marine Pollution Yearbook, which noted that the spill likely had a significant effect on krill, which may have then caused impacts throughout the food chain.

See also: British Petroleum (BP); Canada; Crude Oil; Exxon Valdez (Alaska, 1989); Ireland; Natural Gas; Norway; Offshore Oil; Oil Tanker; Oil Transportation; Pollutants of the Petroleum Industry; Reserves; United Kingdom
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Offshore Oil

Li Weiying

After World War II, an increasing demand for energy resources, as well as the technology progression of sea-based drilling, tremendously promoted worldwide offshore oil exploration and production. Oil from offshore drilling plays a significant role in today’s energy market and totals more than one-third of the entire global oil supply. Among other countries, Brazil, United Kingdom, Norway, and Thailand depend on offshore oil and natural gas produced in the Gulf of Mexico as the leading sector of their energy industry.

According to U.S. statistics, offshore oil and gas production in the Gulf of Mexico is also a major resource of oil and natural gas in the United States. The 2007 federal energy report indicates that the offshore region along the Gulf of Mexico produced 25 percent of U.S. oil and 14 percent of the nation’s natural gas. In 2009, the total crude oil production from the Gulf of Mexico in the United States was approximately 570 million barrels, and by 2013 reached 686 million barrels. Along the central and western Gulf of Mexico, the southern U.S. offshore region includes Texas, Louisiana, Mississippi, and Alabama.

Crude oil and natural gas deposits can be found both in the land and in the oceans, covering 71 percent of the earth’s surface, or about 140 million square miles. Even though the ocean’s average depth is 16,000 feet, three major oceans, the Atlantic, Pacific, and Indian, are bound by continental masses. From the shorelines of the European, Asian, and American continents, a submerged part of the continental masses extends into these oceans and creates offshore regions that are called continental shelves or continental slopes. The shelves and slopes vary in depth from nearly zero to 2,000 feet, with an average of 660 feet, before the continent reaches the flat abyssal plains of the deep-ocean floor. The areas of the continental slope total about 72.5 million square miles, and 57 percent of the slopes belong to sedimentary basins, a geological structure that acts as a reservoir for petroleum and natural gas. The average thickness of the oceanic sediment is about 2.6 miles in the Atlantic and 3.1 in the Pacific. Oil resources underground and offshore can be discovered and proved only through exploration. With the advancement of offshore oil exploration technology, coastal regions in many countries in the world are conducting extensive and deep exploration activities, so that proven offshore oil reserves soar. According to the latest statistics, about 135 billion tons, out of 300 billion tons of proved oil reserves in the world, are in the continental slopes.
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President Bill Clinton gives a thumbs-up after signing an extension of a moratorium of new offshore oil drilling leases at the National Oceans Conference on June 12, 1998, in Monterey, California. With the signing, the outer continental shelf was protected from drilling until 2008. President George W. Bush repealed the executive ban in June 2008 in response to the nation’s rise in gas prices.

(AP Photo/Reed Saxon)

Offshore petroleum exploration, extraction, and utilization are difficult, expensive, and risky because the drilling crew has to deal with the ocean before drilling into the ocean floor. Many hostile factors threaten offshore oil production, including surface currents, strong tides, hurricanes, salt water erosion, and isolated working conditions, all of which sometimes demand high technology, huge investment, and improved communication. Offshore drilling costs are usually 5 to 10 times higher than that of in-land drilling. Offshore drilling is usually conducted at an oil platform, an offshore platform, an oil rig, or a large structure with facilities to drill oil wells to extract and process oil and natural gas. The platforms often include facilities to house the workers because they are tens of miles away from the shore. The first submerged oil well became operational in salt water off the coast of California in 1896. In the 1920s, oil platforms drilled wells in Venezuela. The Infield Database recorded the earliest sub-sea oil wells, including the Bibi Eibat well. It used landfill to raise shallow portions of the Caspian Sea, and the well came on stream in Azerbaijan in 1923. The first mobile steel barges for drilling were operated by a Texas company in 1938, but the first offshore oil discovery was made in 1941. Most of the early oil platforms were in shallow water and were fixed to the ocean floor.


Pacific Ocean

The Pacific Ocean is the largest and deepest ocean on Earth. Occupying one-third of Earth’s surface, it measures 155,557,000 sq km. The ocean includes the Bali Sea, Bering Sea, Bering Strait, Coral Sea, East China Sea, Gulf of Alaska, Gulf of Tonkin, Philippine Sea, Sea of Japan, Sea of Okhotsk, South China Sea, Tasman Sea, along with other important tributaries and waterways. It remains an important conduit for shipping and transportation. The ocean is becoming increasingly important in offshore oil and gas production, helping supply the energy needs of the United States, Australia, New Zealand, China, Peru, and other countries.



As the technology has progressed over the years since World War II, oil companies have extended offshore drilling and production farther from shore and into constantly deeper waters. In 1946, Magnolia Petroleum Company (now part of ExxonMobil) built a drilling platform in 18 feet of water and 18 miles off the coast of Louisiana. In the 1960s and 1970s, jack-up drilling rigs and tension-leg platforms (TLP) were built and used in water depths between 400 and 4,300 feet. They are designed to be moved from place to place. Later, compliant towers and semisubmersible platforms were built to support a conventional deck for drilling and production in water depths ranging from 1,200 to 10,000 feet. Drillship and spar platforms are built for exploratory drilling of new oil or natural gas wells in deep water up to 12,000 feet. Devil’s Tower of Eni, located in 5,610 feet of water in the Gulf of Mexico, was the world’s deepest spar until 2010. Perdido Spar of Royal Dutch Shell is the world’s deepest platform, located in 8,045 feet of water in the Gulf of Mexico. It was built at a cost of $3 billion.

Offshore oil exploration and production often takes place in a hostile environment, and many accidents and tragedies have been reported. In July 1988, 167 of 228 crew members were killed when Occidental Petroleum’s Piper Alpha offshore platform exploded in the UK sector of the North Sea. The Piper Alpha explosion marked the worst loss of life on an oil platform. On April 20, 2010, British Petroleum’s (BP’s) Deepwater Horizon platform exploded approximately 52 miles off Louisiana. The blast and subsequent fire killed 11 workers and injured 17 others. The failure of the 33,000-ton rig triggered the largest offshore oil spill in U.S. history to date. Before engineers capped the well on July 15, an estimated 4.9 million barrels of oil spewed into the Gulf, threatening the economy and ecology of the region. From 2001 to 2010, the U.S. government reported that 69 deaths, 1,349 injuries, and 858 fires and explosions occurred on the offshore rigs in the Gulf of Mexico. The federal government has not allowed drilling in federal waters in the eastern Gulf of Mexico, including offshore Florida and part of offshore Alabama. Even though it faces many challenges, offshore oil and gas explorations develop more quickly than these of the inland productivity because of new discoveries and opportunities that become available in ocean drilling. By 2013, more than 60 percent of the world’s investment for oil drilling took place in offshore petroleum exploration and production.

See also: Azerbaijan; Brazil; British Petroleum (BP); Crude Oil; Deepwater Horizon Oil Spill (Gulf of Mexico, 2010); Drillship; ExxonMobil; Natural Gas; Norway; Occidental Petroleum; Piper Alpha North Sea Explosion (1988); Royal Dutch Shell; United Kingdom; United States; Venezuela
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Oil and Gas Pipeline

Gregory Stephen Whitaker

A pipeline is a mechanism used for the transport of liquids, gases, and slurries. Among the many modern uses of pipelines is the transport of petroleum products including oil and natural gas. Petroleum pipelines vary in diameter from 2 to 56 inches. The length of pipelines is even more variable and can range anywhere from 200 feet, connecting a well to a storage tank, to thousands of miles, connecting entire continents. The majority of petroleum pipeline is buried beneath the ground. It is constructed from sections of steel, cast iron, wrought iron, aluminum, and other various metals, which are then welded, bolted, or otherwise fastened and sealed together.

Liquid petroleum pipelines can be broken into two general categories according to their function: crude oil lines and products lines. Crude oil lines are all pipelines involved in transporting unrefined liquid petroleum from a well to a refinery or port. Products lines consist of all pipelines distributing value-added liquid petroleum products such as gasoline, diesel, and kerosene among others, from refineries to market for consumption (PHMSA). Products lines can range from 6 to 36 inches in diameter.

Crude oil lines can be further subcategorized into gathering systems and trunk lines. Gathering systems comprise the network of pipelines used to consolidate liquid petroleum from multiple field storage tanks and wells (both on- and offshore) to a central point, called an origin station. Pipeline used in gathering systems is equipped to handle comparatively small volumes of crude and, as such, it is typically small in diameter and short in length. Because gathering systems need not move crude over long distances, they typically do not require the use of pumps but instead rely on gravity.

Trunk lines, the second type of crude oil line, are often what come to mind when we think of petroleum pipelines. Trunk lines comprise the vast network of pipeline that moves crude regionally and globally. Trunk lines range from 8 to over 56 inches in diameter and connect the origin stations of oil fields to refineries and ports. Crude that goes to port is transported by a tanker or barge via sea or navigable inland waterway. Trunk lines in the United States and elsewhere have recently been retrofitted to reverse the flow of crude. Thus, not only can trunk lines transport domestic crude to seaport for export, but they can also receive imports of foreign crude from tankers to be transported and processed by domestic pipelines and refineries.

The trunk line is a complex system that consists of several key components that include an origin station wherein crude enters the trunk line, one or more booster stations that ensure that the crude flows at a consistent rate (approximately 3 to 5 mph), and a delivery terminal where crude exits the pipeline for refinement or further transshipment. Additionally, modern trunk line networks include a communications system and one or more control rooms from where the processes of the pipeline are remotely administered and monitored.

The modern network of natural gas pipeline functions essentially the same as traditional oil pipelines, but the system terminology varies slightly. Natural gas pipelines are categorized as transmission lines and distribution lines. Transmission lines, like crude oil lines, are subcategorized as gathering system lines and trunk lines and share the same function. Once the natural gas reaches its regional distribution hubs, distribution lines are used to connect wholesale natural gas distributors directly to personal homes and businesses in urban areas.

Additionally, natural gas pipeline networks have a series of stations wherein gas is converted to liquid for storage and parts of shipment, then later regasified for distribution. This process is referred to as liquefaction and regasification and is employed to maximize system efficiency.

Pipelines began being utilized for the transport of oil and gas products shortly after the discovery of Drake’s Well in 1859. Initially, wooden barrels were used as a cumbersome storage and transport method. Barrels were filled at various oil fields near Titusville, Pennsylvania, then loaded onto boats that moved the barrels down the Allegheny River to Pittsburgh. Rail was favored as a secondary option. After arrival to port via barge or rail, the barrels then had to be transferred to horse-drawn wagons and finally taken into the city for trade (Raymond and Leffler). Oil producers quickly realized that this form of transport was costly and inefficient, and in addition to these factors, barrel shortages were not uncommon as oil production and thus demand for more barrels rapidly increased during the 1860s. Oil producers needed a better solution to transportation needs, and this solution came in the form of the pipeline.

The first oil pipeline proposal came from Colonel S. D. Karnes in 1860. Karnes’s proposal was to construct a pipeline from Burning Springs, Virginia, to the Ohio River. His plan was stifled by the onset of the Civil War and did not materialize. Another proposal came the following year for a pipeline that would connect Tarr Farm to Oil City, Pennsylvania. However, plans were once again abandoned, this time because of legislative disapproval.

The first oil pipeline construction effort began in 1862, with a primitive 1,000-foot gravity driven pipeline, connecting a Tarr Farm well to a refinery. Two more pipelines were constructed during the year that followed. The pipelines were 2.5 and 3 miles in length respectively, and both required the use of pumps. The lines were abandoned shortly thereafter because of leakage and faulty pumps. What would become the first major success in oil pipeline construction began in 1854 and was organized by the Oil Transportation Association. The line was completed in 1865. It was roughly 6 miles long and capable of pumping 81 barrels of oil per hour.

Table 1. Crude oil






	Rank

	Pipeline Name

	Length (Miles)




	1

	Eastern Siberia Pacific Ocean

	2,920




	2

	Druzhba (Russia to Germany)

	2,485




	3

	Kazakhstan to China (KCP)

	1,384




	4

	Baku-Tbilisi-Ceyhan (BTC—Azerbaijan to Turkey)

	1,099




	5

	Greater Nile Oil Pipeline (Sudan)

	994




	6

	Caspian Pipeline Consortium (CPC—Kazakhstan to Russia)

	938




	7

	Trans-Alaska Pipeline System (TAPS—Alaska, United States)

	800




	8

	Trans-Arabian Pipeline (NOT IN USE) (Tapline—Saudi Arabia to Syria)

	754




	9

	Trans Mountain pipeline system (TMPL—Canada to US)

	715




	10

	Capline (US—Louisiana to Illinois)

	636





Source: EnerBridge

The history of gas pipeline use predates that of oil. It is reported that the presence of natural gas was known as far back as ancient times and used by the Chinese ca. 900 BCE. It was not discovered until 1659 in Europe. In spite of the early discovery of natural gas, it was not widely utilized until much later; gases are difficult to transport, and pipeline technology was not sufficient to transport natural gas long distances from its remote sources.

Among the first-known uses of gas pipeline was in Genoa, Italy in 1802. A small and rudimentary network of iron pipelines was used to fuel street lamps. By the late 1800s, nearly all major cities had gas pipeline infrastructure in place for lighting and cooking. Although pipelines during this period carried mostly coal gas, they set the stage for the transport of natural gas.

Longer distance transport of natural gas began with the advent of the leak-proof line coupling in 1890. More technological advances followed during the 1920s, making its use feasible and widespread in both the United States and Europe. Following World War II, the use of natural gas pipelines proliferated worldwide.

Today, the distribution of both liquid petroleum and natural gas pipelines continues to expand because of technological advances and a growing world energy demand (see tables 1 and 2 illustrating the world’s top 10 longest oil and gas pipelines). Pipeline will likely remain the preferred method of petroleum transportation into the future as a result of its unparalleled energy efficiency and its ability to traverse harsh and remote environments.

Table 2. Natural gas






	Rank

	Pipeline Name

	Length (miles)




	1

	West-East (Xinjiang to Shanghai, China)

	5,410




	2

	Gas Unificao to GASUN (Bolivia to Brazil)

	3,100




	3

	Yamal-Europe (Siberia to Germany)

	2,608




	4

	Trans-Saharan (Nigeria to Algeria)

	2,565




	5

	Trans-Canada (Alberta to Quebec, Canada)

	2,005




	6

	Rockies Express (Colorado to Ohio, USA)

	1,678




	7

	Transcontinental (Transco—Texas to New York, USA)

	1,671




	8

	Trans-Mediterranean (Transmed—Algeria to Italy)

	1,610




	9

	Northern Border (Canada to Chicago, USA)

	1,391




	10

	Nord Stream (Russia to Germany)

	759





Source: Forbes

See also: Azerbaijan; Bolivia; Brazil; Canada; China (The People’s Republic of China, PRC); Crude Oil; Germany; Kazakhstan; Liquefied Petroleum Gas (LPG); Natural Gas; Oil Transportation; Petroleum Products; Pipeline; Russia; Saudi Arabia; Syria; Turkey; United States
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Oil Barrel

Xiaobing Li
Michael Molina

A standard international measurement unit is often used for crude oil and other petroleum products. A barrel (abbreviated as bbl) has a capacity of 42 gallons (United States) or 159 liters. In 1859, Edwin L. Drake began using wine barrels, hollow cylindrical containers made of wooden staves and bound by metal hoops, to contain crude oil when Drake’s Pennsylvania oil field was successful in oil exploration and production in the United States. For many centuries, barrels had been used as shipping and storage containers for wine, whiskey, sherry, water, and other liquid bulk goods, even though wine, beer, or fish oil barrels varied in size and shape.

In 1870, John D. Rockefeller established the Standard Oil Company, which provided standard barrels with a capacity of 42 gallons each, for oil shipping and storage. In 1876, the U.S. government adopted the barrel unit as a national standard measurement for the petroleum industry. Later, British merchants accepted the barrel measurement, because they could refer to the same unit based on traditional English wine measurement. In the twentieth century, it has become a popular and standardized unit for measuring crude oil. Oil and oil products are not actually shipped in barrels, but they are measured by the 42-gallon size and weight for producing, pricing, taxing, and other calculating purposes.

Today, most countries in Europe, the Americas, Africa, and the Organization of the Petroleum Exporting Countries (OPEC) use the barrel unit for their production, transportation, and calculation of crude oil and oil products. For example, according to British Petroleum’s Statistical Review of World Energy Report 2013, Saudi Arabia has a total oil reserve of 264.2 billion barrels, ranking first place in the world, whereas China has 15.5 billion barrels (about 2.1 billion tons), ranking in fourteenth place in 2013. However, some countries, such as China in Asia and Russia in Europe, use the ton measurement as a unit system for their accounting of crude oil and oil products. One ton of crude oil equals 7.33 barrels of crude oil. For example, Russia has a total oil reserve of 6.8 billion tons, or about 49.8 billion barrels. One reason for these countries to use the weight system rather than the capacity system is because they believe that the ton system provides better accuracy by measuring by weight rather than by volume. Crude oils from different regions have varying densities, and gasoline has its own density. The barrel system does not reflect these differences and must depend on calculation formats of Density P and Exchange Coefficient 6.29 to provide an accurate accounting. For example, the Chinese crude oil Density P is 0.8602, so that one ton of the Chinese crude oil = 6.29/0.8602 = 7.31 barrels. Thus, China and Russia have also accepted the barrel system in their daily business transactions in the international oil market, even though they may use the ton system at home.

[image: image]

William Darch, president of Alyeska, stands behind the first barrel of oil from the Alaska pipeline during ceremonies on July 29, 1977, in Valdez, Alaska.

(AP Photo)
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Oil Boom

Brian C. Black

From the first oil wells in Pennsylvania, petroleum’s unique qualities drove humans who pursued it to devise an industrial model that prioritized flexibility and mobility. Although oil booms appeared an organic creation of individuals pursuing fortune (and, certainly, they contained a bit of this), they are more precisely a loose system of development orchestrated by oil companies and traders to get oil out of the ground and to market.

The excitement and opportunity associated with such development also made the image of the oil boom entirely appealing in popular culture. Long after the prevalence of oil boom towns in resource development, the scene could be found as the basis for American novels, films, and television programs. The scenes of individuals seizing or missing their chance at wealth and opportunity became a hallmark of American popular culture; however, the rapidity of the boom—the thing that made the scene most exciting—stemmed specifically from the nature of crude.

Although the first occurrence of oil floating in streams came in New York in 1627, Pennsylvania was the place most identified with oil seepage. These observations often noted the presence of oil as a way of setting off a less-than-desirable location for agriculture. The intricacy of petroleum to American life in the 1990s would have shocked nineteenth-century users of “Pennsylvania rock oil.” Most farmers who knew about the oil in the early 1800s knew seeping crude as a nuisance to agriculture and supplies of drinking water. These observers were not the first people to consider the usefulness of petroleum, which had been a part of human society for thousands of years. Its value grew only when European-Americans offered the resource their commodity-making skills.

From this point forward, petroleum’s emergence became the product of entrepreneurs—except for one important character: Edwin L. Drake of the New Haven Railroad. In 1857, the company sent Drake to Pennsylvania to attempt to drill the first well intended for oil. The novelty of the project soon had worn off for Drake and his assistant Billy Smith. The townspeople irreverently heckled the drilling search as the endeavor of a “lunatic.” During the late summer of 1859, Drake ran out of funds and wired to New Haven, Connecticut, for more money. He was told that he would be given money only for a trip home—that the Seneca Oil Company, as the group was now called, was done supporting him in this folly. Drake took out a personal line of credit to continue, and a few days later, on August 29, 1859, Drake and his assistant discovered oozing oil.

Throughout its history, petroleum has exhibited wide fluctuations in price and output. The boom and bust cycle was even underwritten by the courts in the case of Brown v. Vandergrift (1875), which established the laissez-faire development policy that became known as “the rule of capture.” The oil could be owned by whoever first pulled it from the ground—captured it. The rush to newly opened areas became a race to be the first to sink the wells that would bring the most oil up from its geological pockets.

After the American Civil War, the industry consistently moved toward the streamlined state that would allow it to grow into the world’s major source of energy and lubrication during the twentieth century.

More than coal, petroleum bred a strange type of American community. Similar to gold mining, petroleum discoveries initiated a land rush. Boomtowns took shape as settlers came to the petroleum frontier and demanded certain comforts. Such towns, though, were less communities and more conduits for this important commodity. They grew from the rule of capture and the rush of wildcatters seeking to take advantage of the latest strike.

Pithole, Pennsylvania, became the best example of these new boomtowns when it was established in 1865. Plank roads made of timber and the world’s first petroleum pipeline took the United States Petroleum Company’s great find to Titusville for a trip down Oil Creek and beyond.

Pithole soon received a national reputation as the greatest of all boomtowns and the symbol of the progress embodied by the developing oil industry. From an industrial work camp, this place suddenly warranted comparisons with the great cities of the Northeast—and it was even claimed that it was to be Pennsylvania’s second city after Philadelphia. This was an astounding transition from the farm that formerly had filled this space. Within six months of the discovery of oil here, a town had taken form—the largest boomtown in the region—with a population of 10,000. This population would spring from zero to its reported high of 15,000 in less than eight months.

Located a few miles from Titusville, the town of Pithole was created as a business venture by the United States Petroleum Company in 1864. By 1865, petroleum production of 1,200 barrels a day brought “boomers,” particularly Civil War veterans, from throughout the Northeast. If oil development was an organic part of nature, then this was the first flower that it produced: a human community entirely based on petroleum.

No residents intended to call Pithole home for long. Most workers lived in boarding houses. With open flames part of life for lighting and heat, fires occurred very often. Pithole burned repeatedly. With no water supply, little effort was made to stop a fire’s spread. When town leaders met to discuss starting a fire company, residents resisted paying any money to save a community that they didn’t really think would last very long.

Their suspicion proved correct. Within six months, Pithole’s supply of oil began to give out. Soon, workers began to leave to find work in oil fields elsewhere. Some residents began setting intentional fires on their property to collect insurance money. Every resident of Pithole, though, gave up on its future and stopped rebuilding the town. Evidently, Pithole’s only reason for being was its petroleum. Without it, Pithole became a deserted city. Although its post office was Pennsylvania’s third most active in early 1865, by year’s end it no longer existed. In oil boomtowns, most workers made their money and returned to farms or jobs back at their homes. Others, though, followed petroleum to its next boom, whether it was in Ohio, Arkansas, Texas, California, or Azerbaijan.

Following the model of Pennsylvania, boomtowns have followed oil development all over the globe. Thanks to popular film and television programs, though, Texas may draw the closest association with oil boom. In this case, the myth of Texas oil booms began with one of the greatest discoveries in history: Spindletop.

At the turn of the twentieth century, Texas had not yet been identified as an oil producer. Well-known oil country lay in the eastern United States, particularly western Pennsylvania. Titusville, Pennsylvania, introduced Americans to massive amounts of crude oil for the first time in 1859. By the 1890s, petroleum-derived kerosene had become the world’s most popular fuel for lighting. Thomas Edison’s experiments with electric lighting placed petroleum’s future in doubt; however, petroleum still stimulated oil booms wherever it was found.

On January 10, 1901, Anthony F. Lucas’s drilling crew, known as roughnecks for the hard physical labor of drilling pipe deep into the earth, found mud bubbling in their drill hole in Texas. The sound of a cannon turned to a roar and suddenly oil spurted out of the hole. The Lucas geyser, found at a depth of 1,139 feet, blew a stream of oil over 100 feet high until it was capped nine days later. During this period, the well flowed an estimated 100,000 barrels a day—well beyond any flows previously witnessed. Lucas finally gained control of the geyser on January 19. By this point, a huge pool of oil surrounded it. Throngs of oilmen, speculators, and onlookers came and transformed the city of Beaumont into the first of Texas’s oil boomtowns.

The flow from Lucas 1 was unlike anything witnessed before in the petroleum industry: 75,000 barrels per day. As news of the gusher reached around the world, the Texas oil boom was on. Land sold for wildly erratic prices. After a few months, over 200 wells had been sunk on the Big Hill. By the end of 1901, an estimated $235 million had been invested in oil in Texas. This was the new frontier of oil; however, the industry’s scale had changed completely at Spindletop. Unimaginable amounts of petroleum—and the raw energy that it contained—was now available at a low enough price to become part of every American’s life.

Oil booms became a natural strategy for developing crude, particularly when it was found in remote locations. Once a well came in, workers—including roughnecks, drillers, and traders—arrived. With cash and the need for certain services, boomtowns often followed. As a development strategy, though, the boom was hollow for most communities as it passed as soon as the oil had played out.

See also: Azerbaijan; Crude Oil; Drake Well (Pennsylvania); Energy Consumption; Oil Barrel; Oil Prices; Oil Well; Spindletop Gusher (1901); United States
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Oil Conservation

Christopher Cumo

Efforts to conserve oil often arise during crises. During World War II, Germany, fearful that it did not have enough oil, attempted to derive gasoline from coal. The oil crises of 1973 and 1979 led automakers to manufacture small, light, fuel-efficient cars and lawmakers and the public to investigate the possibility of using alternative sources of energy. In 1979, the Sierra Club predicted that the United States would derive 25 percent of its energy from sunlight by 2000. Although this prediction has not come true, alternative sources of energy remain attractive as a way of conserving oil.

Cities might invest in public transportation to conserve gasoline and thereby oil. The subways of New York City and Boston and the electric railway in Saint Louis are popular with urbanites. However, people in rural areas and the suburbs depend on their automobiles. Worldwide there are 1 billion vehicles. In the developed world automobiles account for 34 percent of all energy used and a higher percentage of oil consumed. The automobile owner can take steps to conserve gasoline. The purchase of a small hybrid is more fuel-efficient than an SUV. The automobile owner should keep his car tuned up and tires fully inflated for maximum efficiency. One might purchase a diesel vehicle because a diesel engine is 15 to 25 percent more efficient than a gasoline engine. Diesel automobiles are popular in Europe, but European diesel vehicles do not meet U.S. pollution standards. Automakers must invest in developing engines that generate less friction and power, even at the risk of inconveniencing the consumer. Aerodynamic design, small size, and low weight are all desiderata. By 2015, Japan will require that automobiles get 39.5 miles per gallon, a 23.5 percent gain over 2004 standards.
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Barbara Hurkett sets her oil burner temperature control thermostat at the government-recommended 65 degrees in Melrose, Massachusetts, on October 31, 1942. Experts declared that, if proper precautions were taken, the rationed supply of oil would suffice for the winter months.

(AP Photo)


Alternative Fuels

Alternative fuels involve different materials used for powering motor vehicles, unique from conventional methods such as gasoline. These methods can include electricity, ethanol, methanol, hydrogen, and biodiesel. They can use a wide variety of products instead of gasoline, including vegetable oil, alcohol, and other organic components. In 2011, there were 11 million alternative fuel vehicles in the United States. The most popular form of alternative fuel was ethanol, followed by propane, natural gas, and electric.



There are other ways to conserve oil. The consumer might buy locally grown food to conserve the gasoline that would have been needed to take food to distant markets. The bicycle is a low technology solution to accomplishing small errands, even though many people claim not to have the time. In areas where home heating oil is used—for example, New England—buildings and homes should be insulated and the thermostat set as cool as is tolerable in winter and as warm as is tolerable in summer.

See also: Energy Consumption; Gasoline; Germany; Imports; Japan; 1973 Energy Crisis; 1979 Energy Crisis; Petroleum Products; United States

References

Goldemberg, Jose, and Oswaldo Lucon. Energy, Environment and Development. London: Earthscan, 2010.

Mobbs, Paul. Energy beyond Oil. Trowbridge, UK: The Cromwell Press, 2005.

Nader, Laura. The Energy Reader. Hoboken, NJ: Wiley-Blackwell, 2010.

Wolfson, Richard. Energy, Environment, and Climate. 2nd ed. New York: W. W. Norton, 2011.

Oil Depletion

Christopher Cumo

In the 1950s, Royal Dutch Shell geophysicist M. King Hubbert derived a curve to predict when oil production will peak and when it will run out. Hubbert concerned himself only with the fate of the United States. The x-axis of the graph represents time and the y-axis the amount of oil. At the beginning of the oil age in the nineteenth century, discoveries were in rapid succession and production commenced. The amount of oil rose, but as the pace of discovery slowed the line on the graph, which resembled a bell curve, began to rise less steeply and Hubbert predicted it would reach its apogee about 1970. This is the moment of peak oil, when Americans will have used half their reserves. After the peak the line on the graph declines as consumption outpaces new discoveries. The line ends at zero on the y-axis, marking the consumption of all oil, or at least all that is recoverable. Hubbert’s prediction was correct. U.S. oil production peaked in 1970 and has been declining since.

Hubbert did not try to estimate peak oil and subsequent depletion for the world, perhaps with good reason because scientists do not agree on how much oil remains to be extracted. The greatest uncertainty concerns how much oil remains in offshore reserves and under ice, in the Arctic for instance. Part of the uncertainty lies in knowing what current, let along future, technology is capable of extracting. Humans also do not know how much oil can be recovered because countries tend to overstate how much oil they have, leading to the assumption that low estimates of how much oil is left are more reliable than high estimates. In the 1980s, for example, the Organization of the Petroleum Exporting Countries (OPEC) decreed that the more oil a member country had the more it could export, giving its members incentive to exaggerate. The six largest members announced that they had twice the reserves they previously thought they had. By one estimate Saudi Arabia claims to have 40 percent more oil than it actually has.

With all this uncertainty, it is not surprising that predictions of peak oil and subsequent depletion vary. At the low end, one estimate puts the reserves left at 870 billion barrels of oil. Because the world consumes 86 million barrels of oil per day or 31.4 billion barrels per year, the global reserves would be exhausted by 2040, even if demand does not rise. Another estimate puts the total reserves that earth had at the beginning of the oil age at 2 trillion barrels and calculates that humans have used 1.1 trillion barrels. This puts humans past peak oil and assumes that the world has only 900 billion barrels of oil left. These figures again yield a depletion date of about 2040. At the other extreme, the U.S. Geological Survey in 2000 estimated that earth still has 3 trillion barrels of oil. This amount would forestall depletion for another century. The largest estimate of 3.2 trillion barrels of oil does not greatly change the end date. It is important to note that these figures list how much oil might be left. Surely not all of it can be recovered. One estimate holds that current technology can extract about 40 percent of the oil in a typical field. Depletion may therefore occur sooner.

Other estimates are not so bleak. One estimate puts peak oil at 2025. Others favor peak years between 2000 and 2040. If past dates are true, then production is already in decline. Of 64 studies, 53 put the peak year between 2009 and 2031. In 2000, the International Energy Agency put the peak year at 2006. The United Kingdom reached peak oil in 1999, Norway in 2001, and Denmark and Mexico in 2004. It is sobering to consider that the rate of new discoveries of oil has declined since the 1960s.

Time and technology do not appear to be on humanity’s side. The best reserves of oil have probably been depleted, leaving the more inaccessible oil that will require more energy to extract so that the gain in energy will be small. In 1930, one barrel of oil’s worth of energy yielded 100 barrels of oil in the United States. In 1970, the figure had fallen to 30 barrels of oil and in 2000 to 18 barrels. The trend is the same worldwide. In 1999 one barrel of oil’s worth of energy yielded 35 barrels of oil. In 2005, the rate of return declined to 18 barrels and in 2008 to 12 barrels. The real amount of oil is not what is left in the ground but what can be extracted minus the amount of energy required to extract it. Theoretically one would think that the day will come when it takes a barrel of oil to extract a barrel of oil, a moment that will mark the end of oil exploration and extraction.

In 2009, Andris Piebalgs, energy commissioner for the European Union, admitted that the world had passed the peak year, was in decline, and would one day exhaust the planet’s oil. Seeking ever-greater production is not the answer, according to the International Energy Agency. The United States has tried to increase production but cannot keep pace with demand. Consequently, it imports two-thirds of its oil. China imports half its oil. The average American and Canadian consumes 9 times more oil per person than China, 30 times more oil per person than India, and 100 times more oil per person than Bangladesh. The developing world, however, aspires to emulate the developed world’s consumption patterns, which will deplete oil more quickly. The International Energy Agency preaches conservation, but this will merely postpone the date of depletion.

See also: Canada; China (The People’s Republic of China, PRC); Denmark; Hubbert, M. King; Hubbert Peak Theory; International Energy Agency (IEA); Mexico; Norway; Oil Barrel; Organization of the Petroleum Exporting Countries (OPEC); Royal Dutch Shell; Saudi Arabia; United Kingdom; United States
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Oil Field

Christopher Cumo

An oil field is a landmass containing oil beneath the earth’s surface. This landmass was once the bottom of the ocean, beneath which oil formed from the decay of plankton and other marine organisms. Over millions of years the heat and pressure inside the Earth thrust the oil field upward so that it is now at the surface of earth. An oil field requires a means of extracting oil, a well, and a means of transporting the oil, often a pipeline. An oil field may have many wells. The oil field at Prudhoe Bay, Alaska, for example, contains 1,114 wells. The North Slope, of which Prudhoe Bay is a part, is an aggregate of oil fields with more than 3,000 wells. Earth has more than 40,000 oil fields of varying dimensions and quantity of reserves. The United States alone has more than 30,000 oil fields, of which Prudhoe Bay is the largest. Despite this large number, U.S. production has not kept pace with demand so that the United States must rely on imports of foreign oil, much of it from the volatile Middle East. An oil field may contain natural gas in addition to oil, as is the case at Prudhoe Bay. Typically, natural gas lies beneath oil because it formed at greater depth, but in some cases natural gas, being lighter than oil, migrated upward through porous rock to sit atop oil, as at Prudhoe Bay. Although oil fields may vary in size, some 94 percent of all oil discovered to date is confined to only 1,500 oil fields. Most of the largest oil fields are in the Middle East, but there are others in Brazil, Mexico, Venezuela, Russia, and Kazakhstan. Caution must be used in determining the size of an oil field. The dimensions of an oil field may be less important than the percentage of oil that can be recovered from it. As a rule, only 40 percent of the oil in a field can be recovered with current technology.
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Oil pumps work the Midway Sunset Oil field west of Taft, California, on October 7, 1997.

(AP Photo/Susan Sterner)

Saudi Arabia boasts the world’s largest oil field: Ghawar Field in Al-Ahsa. Through the oil company Saudi Armco, the government of Saudi Arabia administers the oil field. Discovered in 1948, Ghawar Field has yielded oil since 1951. Between 1951 and 2000, it yielded 60 to 65 percent of all oil derived from Saudi Arabia. Although consensus does not exist, many scientists believe that the field peaked in 2005 and is now in decline. Between 1951 and 2010, Ghawar yielded more than 65 billion barrels of oil. Current production is 5 million barrels of oil per day. There is disagreement about how much oil Ghawar had in 1951. An early estimate put the figure at 170 billion barrels, but this figure has been revised downward to roughly 100 billion barrels of oil. Even at 100 billion barrels, the percentage of oil recovered is well above the typical 40 percent for an oil field. In addition to oil, Ghawar produces 2 billion cubic feet of natural gas per day.

See also: Brazil; Drillship; Extraction; Ghawar Field (Saudi Arabia); Kazakhstan; Mexico; Natural Gas; Oil Well; Petroleum Products; Prudhoe Bay (Alaska); Russia; Saudi Arabia; Saudi Aramco; United States; Venezuela
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Oil Imperialism

Brian C. Black

By the end of the 1800s, the need for petroleum drove many developed countries to access their own supplies where they could be found. When matters of transportation and national security became linked to petroleum supplies after 1900, the push for access to crude intensified. By the 1910s, colonial imperialism, which European nations had applied to commodities ranging from gold to grain, had also come to emphasize petroleum. This was particularly evident in the Middle East, whose supplies of crude became known during this period. Efforts by outside nations to ensure their access to these oil reserves helped to shape twentieth-century world history.

Certainly, its liquid—or fugacious—quality made it unique from any other source of energy. It was this quality in particular that fed one of the industry’s most unique aspects: the oil boom. From the first wells in Pennsylvania, oil’s unique qualities drove humans who pursued it to devise an industrial model that prioritized flexibility and mobility. Although oil booms appeared an organic creation of individuals pursuing fortune (and, certainly, they contained a bit of this), they are more precisely a loose system of development orchestrated by oil companies and traders to get oil out of the ground and to market.

As the essentialness of crude grew, so did the status of the companies that defined Big Oil. The authority needed to develop petroleum wherever it occurred brought great power to these large corporations, but they also demanded it—particularly political power, which varied globally in its exact organization. In the United States, government initially became a tool for reigning in the industry; around the world, though, government and industry operated oil development as a joint venture. In the international sphere, Big Oil needed to function on the level of national leaders as well as royalty; however, in the modern era, it also required flexibility and even participation in the politics of certain nations.

Global development of crude, however, does not begin to capture the complexity of the commodity after World War I. Given oil’s newfound importance because of national security, it became the subject of diplomacy and global consultation—in addition to worldwide development.

In the meeting of the Inter-Allied Petroleum Conference immediately after the armistice had been signed, the lead speaker declared: “The Allied cause had floated to victory upon a wave of oil.” A following speaker from France offered that just as oil had been the blood of war, now it must “be the blood of the peace.” This realization defined most human lives during the coming decades as petroleum became a critical domestic commodity.

More important, though, as a strategic commodity, petroleum would never leave center stage. As Woodrow Wilson led world leaders to think cooperatively of a League of Nations, British forces secured their control over Mesopotamian oil by taking Mosul. In addition, ensuing agreements secured British dominance over the area now known as the Middle East. Their interest fueled further exploration by oil companies and by petroleum geologists. By the 1920s, the findings established a redline spanning the nations reaching from Turkey to Oman that held the largest supply of petroleum on Earth.

By 1928, this arrangement took more official form as the Red Line Agreement, in which Royal Dutch Shell, Anglo-Persian, an American Group (five private companies), and French interests agreed to work only within this region in cooperation with the Turkish Petroleum Company, which was led by Calouste Sarkis Gulbenkian, an Armenian entrepreneur, who was also responsible for the agreement. Members of the group were given a 23.75 percent share in the consortium and asked to subscribe to a self-denying ordinance that prohibited the members from engaging in independent oil development within the designated region.

Control was the operative term for the new petroleum business whether focused in Central Asia or Central Arkansas. In the first decades of the 1900s, the system and order of the international model of development was swiftly squeezing out the true independents as each developed nation scurried to establish access to reserves and also to maintain stable pricing. As the commodity was mastered and its production streamlined and systematized, Big Oil clearly emerged as an entity more powerful than single nations.

In Great Britain, when Churchill committed the Royal Navy to petroleum in 1913, he forever compromised the nation’s energy autonomy: Britain had neither domestic sources of oil nor existing supplies in its colonies. Anglo Persian/British Petroleum, with its access to oil in Central Asia (particularly Persia, the future Iran), quickly became the most sensible option to ensure Britain’s energy future. Large capital expenditures, such as pipeline construction, had left Anglo-Persian/BP in deep debt and near bankruptcy by 1914. To convince Parliament to help the company, Churchill argued: “If we cannot get oil, we cannot get corn, we cannot get cotton and we cannot get a thousand and one commodities necessary for the preservation of the economic energies of Great Britain.” Parliament approved his plan to purchase a 51 percent stake in BP for 2.2 million pounds in June 1914. Maintaining and developing oil supplies soon became a critical portion of the British colonial efforts.

Global use of petroleum grew by 50 percent during World War I, which exacerbated the difficulty of managing the global supply. These difficulties grew more acute in 1919 when one of the world’s significant producing regions, Russia, destabilized. The United States, however, still dominated oil production in 1919: producing 1 million barrels or approximately 70 percent of the global output. But the culture of oil was changing. Most important, the U.S. Senate’s special report predicted coming shortages. It estimated that the nation’s oil supply would last only 25 more years. The head of the U.S. Geological Survey was even more dower, predicting depletion in nine years.

In the emerging era of Big Oil, corporate entities such as Shell and BP, integrated each of these new sciences to gain a mixed profile whereas others specialized: for instance, Texaco, Chevron, and Gulf specialized on locating and harvesting crude whereas Exxon focused on refining. As gasoline emerged as a primary output, each corporation also gained a public face in which it interacted with consumers through gas stations. Overall, writes industry veteran Leonardo Maugeri, “this transformation of the industry into its modern shape involved a vast process of mergers and acquisitions, favored by its growing capital intensity. . . . Mergers and acquisitions proved a quicker and more profitable way to achieve integration, scale, and market presence than building them step-by-step.” The new oil economy that began in the 1930s created a reality of crude that was organizationally restrained and systematized.

By 1941, Max Weston Thornburg, one of the vice presidents of the Bahrain Petroleum Company, had been brought into the U.S. State Department as an adviser. The seriousness of petroleum access is demonstrated by its growing importance to the State Department and Thornburg worked to exactly this end through the war years. In addition to interacting with foreign competitors for supplies, petroleum diplomacy also was needed to manage a growing desire for resource nationalization in Mexico and Venezuela. Across the board, Thornburg argued that if the United States were to maintain its dominant position in world oil, “it would need a ‘positive’ foreign oil policy that protected its interests and anticipated problems between U.S. companies and foreign governments before they developed into crises.” In cases such as Venezuela, policies might require the United States to support political leaders who were more likely to work closely with American oil interests. Through the mid-twentieth century, such efforts, on the whole, proved more successful in Venezuela than in Mexico. Regardless, though, the place of the United States in a post–World War II world was obviously predicated on accessing critical energy resources.

The primary focus of this new world order remained the Middle East. U.S. State Department economic adviser Herbert Feis, who worked with Thornburg, noted of this moment in history: “in all surveys of the situation, the pencil came to an awed pause at one point and place—the Middle East.” Similar to a child’s game of musical chairs, as the music stopped and each Western power paired up with oil-possessing regions or nations, the late-starting United States sat where no other nation was interested: Saudi Arabia. Throughout 1943, amidst fear of British encroachment, the U.S. State Department used finances and diplomatic favor to lay the groundwork for its relationship with the Saudis.

Imperialism for petroleum development took a variety of forms when decolonization freed many Middle Eastern and African nations to control their own resource development. However, it did not entirely go away. Normally, the new world order saw corporate entities representing developed nations move in to aid developing nations in capitalizing on their oil reserves.

See also: Anglo-Persian Oil Company (APOC); Bahrain; British Petroleum (BP); Crude Oil; Drake Well (Pennsylvania); Energy Consumption; France; Gasoline; Iran; Mexico; Oil Boom; Oman; Pipeline; Royal Dutch Shell; Russia; Saudi Arabia; Turkey; United Kingdom; United States; Venezuela
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Oil Major

Christopher Cumo

Definition

Sometimes referred to as a supermajor or in the aggregate as Big Oil, an oil major is a mammoth oil company capable of delivering copious quantities of oil to consumers. The oil majors are the companies that, to an extent, influence the supply of oil and thereby its price. The same is true of natural gas, as many oil majors have large holdings of it.

Relationship among Oil Majors

According to one observer, Americans deem ExxonMobil (once Standard Oil of New Jersey and Standard Oil of New York) the classic oil major. In reality ExxonMobil does not dominate world production. The oil companies, many of them state owned, in the Middle East, North Africa, and Russia control, as an aggregate, 70 percent of global reserves. Of the top 25 oil majors, Russia commands 2: Gazprom, the second-largest oil major, and Rosneft, the fifteenth largest. The Russian government owns a majority of shares of both companies, making them state-owned oil companies. Gazprom is so important because Europe buys virtually all its natural gas from the giant. Russia is also home to Lukoil, the eighteenth-largest oil company. Unlike Gazprom and Rosneft, private shareholders control Lukoil. ExxonMobil, the fourth-largest oil major, has been eager to partner with the Russian giants. The American oil major has announced a willingness to invest $500 billion in partnership with Rosneft to explore for oil in the forbidding Arctic and Siberia’s Bazhavon shale, which may be 80 times larger than the Bakken formation in North Dakota. In the past, Rosneft has shunted aside the overtures of British Petroleum, the sixth-largest oil major, but the two are now pondering the possibility of working together. Rosneft may not be eager to form new partnerships given that it has severed ties with Italy’s Eni, ranked nineteenth among oil majors, and Norway’s state-owned Statoil, which ranks twentieth. Rebuffed by Rosneft, Eni is cooperating with Gazprom in exploring for natural gas in North Africa, with much of the focus on Libya. Petroleos de Venezuela, the state-owned oil major in Venezuela, ranks twenty-second among oil companies. Gazprom and Rosneft have loaned Petroleos de Venezuela $4 billion, for which the Venezuelan giant has given the Russian majors permission to explore for oil in Venezuela. The Russian majors have not always been on easy terms with the Organization of the Petroleum Exporting Countries (OPEC), particularly with Saudi Arabia, whose state-owned Saudi Aramco has edged out Gazprom to be the world’s largest oil major. If they are distant from some OPEC members, Gazprom and Rosneft have sought partnerships with Qatar Petroleum, ranked seventeenth among oil majors, and the National Iranian Oil Company, ranked third, with the aim of forming a natural gas cartel similar to OPEC. Qatar Petroleum sells liquefied natural gas (LNG) to Japan and South Korea.

[image: image]

The ExxonMobil refinery in Baytown, Texas. ExxonMobil is considered by most Americans to be a classic “oil major.”

(AP Photo/Pat Sullivan)

Production among the Oil Majors

Taken in order, Saudi Aramco produces 12.5 million barrels of oil per day, earning more than $1 billion per day. Saudi Aramco controls the world’s largest conventional field, aging Ghawar. Gazprom, in addition to being the world’s leading supplier of natural gas, yields 9.7 million barrels of oil per day. Gazprom tallies more than $40 billion in profits per year. The National Iranian Oil Company produces 6.4 million barrels of oil per day. Yet international sanctions have driven down the company’s production. Turkey and India are defying international law by importing Iranian oil. ExxonMobil yields 5.3 million barrels of oil per day, taking in $40 billion in profits per year. Sales total $400 million. PetroChina produces 4.4 million barrels of oil per day. The Communist country has three state-owned oil companies of which PetroChina is the giant. The company is intent on increasing natural gas production. British Petroleum, often abbreviated simply as BP, totals 4.1 million barrels of oil per day. Formed as the Anglo-Persian Oil Company, British Petroleum was the first oil major to win a concession in the Middle East and the first to strike oil in the Middle East. For generations, British Petroleum viewed the Middle East as its private oil reserve, though the wave of nationalizations after World War II changed all that. In its formative years, Royal Dutch Shell, often known simply as Shell, controlled exploration for, production, refinement, transit, and marketing of oil in Indonesia in particular and Southeast Asia in general. Today it yields 3.9 million barrels of oil per day. Its next venture appears to be the drilling for oil in Alaska’s Chuckchi Sea. Mexico’s state-owned oil company, Pemex, yields 3.6 million barrels of oil per day. Because Cantrell Field is in decline, Pemex is searching for new sources of oil. Some Mexican officials believe that Pemex should invite investment from private entities and individuals. Once Standard Oil of California, Chevron produces 3.5 million barrels of oil per day. The company aims to increase its holdings in natural gas. Chevron and British Petroleum are the progenitors of what is today Kuwait Petroleum Corporation, which yields 3.2 million barrels of oil per day. Curiously, Chevron, not Kuwait Petroleum Corporation, controls Kuwait’s largest field, Burgan. Abu Dhabi National Oil Company of the United Arab Emirates produces 2.9 million barrels of oil per day. Only the narrow Strait of Hormuz separates Abu Dhabi National Oil Company and the National Iranian Oil Company. Sonatrach, Algeria’s state-owned oil company, produces 2.7 million barrels of oil per day. It is also a noteworthy exporter of natural gas, much of it crossing the Mediterranean to Europe. France’s Total yields 2.7 million barrels of oil per day, though it complains of heavy taxation. Brazil’s Petrobras yields 2.6 million barrels of oil per day. The company has invested heavily in offshore fields. Rosneft yields 2.6 million barrels of oil per day.

See also: Abu Dhabi National Oil Company; Burgan Field (Kuwait); ExxonMobil; Japan; Kuwait Petroleum Corporation (KPC); Lukoil (Russia); Petrobras (Brazil); Royal Dutch Shell; Russia; Saudi Aramco; United States; Venezuela

References

“Big Oil’s Banner Year: Higher Prices, Record Profits, Less Oil.” thinkprogress.org/climate/2012/02/08/421061/big-oil-higher-prices-less-oil/?mobile=nc. Accessed November 7, 2012.

Helman, Christopher. “The World’s Biggest Oil Companies.” www.forbes.com/sites/christopherhelman/2012/07/16/the-worlds-25-biggest-oil-companies. Accessed November 7, 2012.

Oil Nationalization

Christopher Cumo

Preview

Oil is unevenly distributed throughout the earth. It is a product of geography, geology, and the history of primitive life in the remote past. Some lucky regions in the developing world, the Middle East comes to mind, are richly endowed and depend on oil as their chief source of wealth. In these regions oil assumes political as well as economic importance. The industrialized world depends on oil for all kinds of economic uses, so that oil has the importance of national security. In the late nineteenth and early twentieth centuries, developed countries such as Britain, the United States, and the Netherlands created oil empires in the developing world. Because developing countries like Iran or Indonesia did not have the technology, money, or expertise to find and develop oil fields on their own, they let Europeans or Americans explore, drill, refine, store, and transport oil. The privilege of finding and developing oil fields came at a price. Europeans and Americans had to rent the land and pay the government royalties and taxes. Inevitably, developing countries began to resent the power of Europe and the United States and regarded the oil as theirs. Whether this resentment was coupled with xenophobia is unclear. Developing countries, Libya is a good example, demanded ever-larger royalties and, when these did not suffice, contemplated taking the property of Europeans and Americans, an act that some regard as theft and that is known as nationalization. Many scholars have focused on the 1970s as the apogee of the nationalization movement. Whereas 17 countries nationalized the oil industry before 1971, 29 did after 1970. That is, in 1970 Western oil companies owned 69 percent of the world’s oil supplies, excluding the Soviet Union and China, but it had dropped to 24 percent by 1979.

Nationalization

The drive toward nationalization, however, has much deeper roots. As early as 1900, Romania threatened the U.S. Standard Oil trust with nationalization. The Russian Revolution of 1917 threatened Western oil companies. Opposed to private property, the new Soviet Union took the tenets of Communism to their logical conclusion by nationalizing the oil industry, an action just as momentous as collectivizing the farms. Latin America, perhaps inspired by the Soviets, forwarded the agenda of nationalization. In 1927, Chile nationalized the oil industry. In the 1930s, Uruguay, Peru, Bolivia, and Mexico nationalized their oil industries. In 1951, Iran nationalized its oil industry. In 1960, Cuba and Indonesia followed suit. The next year, Iraq and Egypt nationalized the oil industry. Egyptian leader Gamal Abdel Nasser carried out his program of economic justice swiftly nationalizing both the oil industry and the Suez Canal. In 1962, Algeria, Burma (now Myanmar), and Sri Lanka nationalized the oil industry. In 1963, Argentina came late to the movement that had swept Latin America in the 1930s. In 1963, Ghana also nationalized their oil industries, as did latecomer Brazil in 1964.

As strong as the movement was toward nationalization, it did not leave the United States idle. Although its oil supply had withstood the assault of rapidly rising demand, the United States, in the immediate aftermath of World War II, was still a net exporter. Nevertheless it comprehended the importance of securing sources of foreign oil for the days when supply would no longer keep pace with domestic demand. Oil was so important that after World War II it became part of U.S. foreign policy, which stated that the United States was to acquire large quantities of cheap oil from its holdings abroad. The United States would, at least in the short term, sell this oil to Europe and Japan. Furthermore, the United States was to promote stability among oil exporters so that there would be no threat of a disruption in supply. The United States, finally, should be the dominant actor in the world’s oil industries. U.S. oil firms were ubiquitous in some parts of the world. In Saudi Arabia, Mobil (now ExxonMobil), Exxon (now ExxonMobil), Chevron (once Standard Oil of California), and Texaco were all active. The United States, Britain, and France competed over access to oil in the Middle East and North Africa. Middle Eastern and North African states were, by contrast, weak and lacked the technology and expertise to develop their own fields. Because the Soviet Union was an oil exporter to Eastern Europe, it did not challenge U.S. and European sovereignty in the Middle East.

The Middle East had become even more important after the Mexican nationalization because Mexico, then the second-leading oil exporter, took oil off the market to service local demand. The loss of Mexico heightened the importance of the Middle East as an oil exporter. Mexico, Brazil, and Argentina, all potential exporters, concentrated on meeting domestic demand. Turning their attention away from Latin America after the tumultuous 1930s, Western oil companies courted the Middle East and North Africa. As early as the 1930s, U.S. President Franklin D. Roosevelt proposed a 50–50 split of royalties between the United States and the host country in hopes of staving off nationalization in Latin American and, just as important, keeping Latin America sufficiently content so that the fascists would not woo them. This was yet another manifestation of the political importance of oil. After World War II, the United States offered a 50–50 split to Middle Eastern countries.

As demand grew and, relative to it, supply diminished, the pressure to nationalize mounted. Small oil producers, having little in the way of armed forces, expected the United States and Britain to protect them. This protection came at the price of stable governments disinclined to nationalize the oil industry. Aside from these countries, the formation of a state-owned oil company foreshadowed the nationalization of the oil industry. For nationalization to succeed, a country had to withstand the opposition of Western governments and oil companies. A large domestic market for oil was a precursor to successful nationalization. Nationalization succeeded in the Soviet Union, for example, because domestic demand remained strong and, even as early as the 1920s, Europe did not shun the Soviets but gladly imported their oil. Even amid the Cold War, Italy in the 1960s bought oil from the Soviet Union. In Bolivia, reports that Standard Oil evaded taxes and submitted false reports to the government led to nationalization. The wave of decolonization following World War II strengthened the desire for nationalization. The loss of power among large oil companies strengthened the movement toward nationalization. In 1940, only nine companies controlled the oil industry in the Middle East. By 1976, the number had mushroomed to 126. In the 1960s and 1970s, a large increase in worldwide demand began to outstrip supply. Oil prices accordingly rose, and developing countries, eager to profit, nationalized the oil industry. The embargo of 1973 and 1974, and the rise of Arab nationalism, propelled the drive toward nationalization.

The Case of Mexico

As the southernmost neighbor of the United States, Mexico has played an important role in the former’s history. The Mexican nationalization of the oil industry in 1938 was an important event in the histories of both nations. Mexico’s oil industry traces its roots to the early years of the twentieth century and was especially profitable during World War I. By war’s end, Mexico trailed only the United States as an oil producer. After the war, the Mexican Revolution yielded a militant government suspicious of U.S. power and influence. The Mexican nationalization movement had its roots in the constitution of 1917, which had defined oil as the property of Mexico. Nationalization was the next logical step, and in the 1920s and 1930s, oil prices declined, threatening workers’ standards of living. The move toward nationalization was partly motivated by workers’ desires to keep their jobs. When foreign oil companies, including those of the United States, ignored workers’ demands, they turned to the government for action. Nationalization needed no defense in the eyes of workers. Their strike precipitated nationalization. Even before the government acted, workers began taking oil assets and immediately after nationalization took leadership roles at refineries and in the fields.

In 1938, nationalist labor leader Vicente Lombardo Toledano summarized conditions in the oil fields by portraying foreign oil companies as rapacious capitalists who expropriated oil that belonged to Mexico not the United States. Mexican President Lazaro Cardenas defended nationalization in a national radio address as necessary to regain control and ownership of Mexico’s oil. Foreign companies, Cardenas stated, had meddled in domestic affairs and defied the rule of law.

The United States responded forcefully, blockading Mexican tankers and withholding tetraethyl lead, an ingredient in leaded gasoline. U.S. travel agencies discouraged tourism in Mexico. The U.S. Congress cut off foreign aid to Mexico and Bolivia, the latter of which had nationalized its oil industry a year earlier. But these actions could not restore the past. Mexican oil was now public property. Nationalization refined the relationship between the developed and developing worlds.

See also: Bolivia; ExxonMobil; Libya; Mexico; United States
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Oil Oligarchs

Brian C. Black

Particularly in Russian history, the term oligarchs is used to refer to the wealthy few who benefit from the government and for all intents and purposes call the shots behind the scenes. As petroleum has been one of Russia’s defining commodities since the 1880s, the wealth and power connected to these industries has created oil oligarchs who can be found throughout the nation’s history.

Resembling a drop in a large pool, the American commodification of oil radiated outward and created ripples of development throughout the world. The first shipment of kerosene made from crude left Philadelphia for London in 1861. Although there was great fear on board about the cargo’s safety, once the trip proved uneventful and the kerosene remarkably useful, Europeans clamored for more and word spread to Russia and elsewhere of the “new light.” Through the 1860s and 1870s, most would come through the hands—and tin cans—of Standard Oil and originate from the fields of Pennsylvania. Rapidly, though, activity stirred around the ancient world where humans had found oil for generations. The quest to tie these scattered supplies into a global market involved the names of businessmen that still resonate with significance today, including Rothschild and Nobel. Their efforts originated with the best-known supply outside of Pennsylvania.

In the Baku area, where the Caucasus Mountains extended into the Caspian Sea, the supply of oil fell within an independent duchy that was annexed to Russia during the early 1800s. With primitive efforts to collect oil already going on, there were nearly 100 hand-dug pits operating to collect oil seepage by 1829. In the 1870s, Russia’s czarist administration opened the area to competitive, private enterprise. The first oil wells were sunk in 1871, and Robert Nobel emigrated from Sweden to eventually catapult the region to oil supremacy. He did so, however, in a Baku that was entrenched in Asian traditions, including minarets and old mosques of Persian shahs. Populated by Tatars, Armenians, and Persians, Baku soon became the focus of the joint efforts of the Nobels and Russia’s imperial system.

The Nobels’ innovations built on Pennsylvania’s oil experience and, for a time, allowed Russian oil to surpass U.S. production. In particular, they followed Rockefeller’s model and focused on transportation to get the oil out of this remote area. It was the railroad portion of this trek that involved another great business family, the Rothschilds of France. Ultimately, their Caspian and Black Sea Petroleum Company, known as Bnito, competed directly with the Nobels. In addition, the rise of Russian oil demanded the attention of Standard Oil, which began activities in the region around 1885. By the late 1880s, Standard had become a true multinational enterprise to compete with these European-based entities. Transporting Russia’s oil became their primary battlefield.

On the side of the Rothschilds was the considerable influence of Marcus Samuel, a London merchant with shipping connections throughout the Far East. It was his mastery of this network and his integration of the new telegraph that provided the Rothschilds with a distinct advantage over Standard. This, he hoped, would prevent his price on oil from being undercut by Standard—the hallmark of Rockefeller’s successes by the 1890s. In addition, Samuel committed to dealing oil in bulk and shipping it by tankers, thereby cutting down on costs by packing the oil in tin. It was a remarkable innovation in the trade of oil that clearly put Standard on its heels in the Far East; however, the risk to this new market was the can itself. Initially, Samuel sent none; instead, relying on recycling by consumers.

In short, when he unleashed a fleet of oil tankers to pass through the Suez Canal in 1891, Marcus Samuel assumed that consumers would have their own cans to fill. Almost exclusively, these cans would be the empties that had previously been filled with Standard’s imported crude. Samuel did not realize that Standard’s tin cans had in their own right become prizes of people throughout the Far East. Adjusting quickly to maintain the competitive advantage that he had earned for the Rothschilds, Samuel’s immediately sent ships laden with raw tin to be fabricated into vessels. His red cans were also soon additionally being used in home construction and other activities completely unrelated to the oil that they had once carried. Clearly, it was a moment of worlds meeting across time and space.

The political revolutions of the early twentieth century influenced many societies, but what became known as the Bolshevik Revolution rocked Russia to its core by 1917. In such social transition and political turmoil, who could claim ownership of one of the world’s oldest known supplies of crude? Was petroleum, in this era of Big Oil, larger than such shifts in national leadership? In particular, how did this commodity relate to the revolutionary new philosophies of Communism?

In the case of the Bolshevik Revolution, the situation was preceded by the Rothschilds’ sale of their significant interests in Russian oil to Royal Dutch Shell just prior to World War I. By contrast, the Nobels maintained their interests in Russian oil even after they fled. As the country fell into revolution, the Nobels—some of whom disguised themselves as peasants—crossed into Finland and ultimately set up the family’s new headquarters in the Hotel Le Meurice in Paris, France. From here, the family sought to reap any possible value from their oil interests, which now were at best inaccessible and, very possibly, seized interests of a new nation. As the Nobels sought to find a purchaser for their interests in Russian oil, few suitors could tolerate the uncertainty of who would emerge victorious after the revolution and how the victor would observe outside ownership resources such as petroleum. The primary suitor, Henry Wilhelm August Deterding, sought assurances of assistance from the British Government and others, but each refused. From the ashes of the U.S. government’s breakup of Rockefeller’s empire, one suitor stepped forward and appeared ready to take the risk: Standard Oil of New Jersey.

Yergin writes that Standard/Jersey “remembered all too well the impact Russian oil had once had on the old Standard Oil trust, frustrating its efforts to create a universal petroleum order.” The Revolution marked their chance to overcome this age-old rift in the industry and also to supply the Mediterranean markets much more cheaply than their current efforts to ship American crude there. Negotiations with the Nobels grew more intense, even in April 1920 when the Bolsheviks recaptured Baku and nationalized the oil fields. Despite such uncertainty, in July 1920 Standard/Jersey bought from the Nobels control of approximately 35 percent of all Russian oil output, 40 percent of its refining, and 60 percent of the internal Russian market for $6.5 million down and up to $7.5 million in eventual additional payments. Big Oil, in the form of Standard/Jersey, had decided to risk that petroleum’s value would transcend political revolution. No matter how the political turmoil turned out, the governing authority would need a friend to help make Russia’s oil industry functional and profitable. And, if the revolution succeeded and the Bolsheviks sought to stabilize a new nation, the certainty of petrodollars would be even more essential.

The new government had already demonstrated the importance of Russian oil to the nation’s future. In 1920, the Bolshevik government sent its first foreign representative to meet with the British prime minister about Russian oil. Throughout the year, the Bolsheviks and their leader Vladimir Lenin debated how to proceed. As the severe limits of the Soviet’s internal industrial infrastructure became more and more pronounced, Lenin offered concessions to foreign investors and opened the Soviet Union to foreign trade. “We cannot by our own strength restore our shattered economy without equipment and technical assistance from abroad,” he explained in unveiling the New Economic Policy. Although idealists such as Joseph Stalin and others protested such external involvement in the new nation, Lenin believed that the future of the Soviet Union required that the nation take advantage of oil’s international value. As the grand experiment in Communism advanced, the vast majority of its oil was harvested and managed by companies based abroad, either Royal Dutch Shell or Standard/Jersey.

After its collapse during the revolution, production from the Russian oil fields stabilized somewhat during the 1920s, which had a dramatic influence on oil’s global price. In fact, when Soviet-owned production revived and grew after 1923, it undercut the global price, which drew a furious reaction from the other interests involved in the Russian fields. Observing this growing threat, Standard/Jersey, Royal Dutch Shell, and the Nobels joined forces as the “Front Uni” to ensure each other’s interests against Soviet encroachment and to help stabilize the price that would be paid for any of their crude. In fact, during the mid-1920s, the Front Uni took to purchasing Soviet oil on the market at the low price that the Kremlin charged and then selling it at the going rate. Price control was their main goal as well as ensuring the value of their own investments in Russian oil. By the late 1920s, though, Big Oil interests, such as the Front Uni, found a much more expansive and flexible option in Middle Eastern oil and largely left the development of Russian oil to the Soviets.

Under national control and development, Russian oil did not retain its oligarchy class. They would, however, return once the Soviet era had ended. Russia has followed a different political model in recent years; however, petroleum has emerged as a major structuring agent for its base of national power following the fall of Communism. Oil production is no longer financed by the state budget, but now by selling the output to other nations.

In at least one region—West Siberia—just as the Communist government fell and Russia emerged as an independent region, the former Soviet Ministry of Oil petitioned Moscow to form a joint stock company known as Lukoil. Other petroleum resources were divided among workers and private companies in very complex and unclear arrangements during the early days of Russia’s independence. Historian John D. Grace writes that “by the beginning of 1995, of the roughly three dozen original Soviet-era producers in Russia, over 20 were still wholly in state hands and 13 were listed as private companies. . . . The most important of these were Lukoil, Yukos, Surgutneftegaz, Slavneft, Sidanco, Kominift, Eastern Oil and Onako.” In the Volga-Ural basin, Grace added two companies that remained under the control of local governments: Tatarstan and Bashkortostan. As a few Russians took control of the nation’s banking system, these Oligarchs soon became major players in the new oil companies—particularly in Lukoil.

By the early twenty-first century, Lukoil used Western oil and gas corporations as its model. It took over smaller companies and diversified into international operations beyond exploration and production, including refining, marketing, and the petrochemical industry. In 2002, Lukoil became the first Russian oil company to list its shares on a Western exchange (in London). Lukoil became an active player in Colombia and Iraq and also took over many of the major pipeline projects near the Caspian Sea. New trading arrangements were formed with Asian nations, particularly Japan and China, and poised Lukoil to take advantage of some of the world’s fastest-growing oil markets in the twenty-first century. Whether the companies are truly independent or not, thanks to their rapid success the new Russia stands as a leader in production and distribution of oil today. Behind these companies, most analysts find key individuals or families that are very similar to the oligarchs of the past.

See also: Azerbaijan; China (The People’s Republic of China, PRC); Colombia; Crude Oil; Drake Well (Pennsylvania); Exploration; Finland; France; Iraq; Japan; Kerosene; Lukoil (Russia); Oil Prices; Oil Tanker; Rockefeller, John D.; Royal Dutch Shell; Russia; Standard Oil Company; Sweden; United Kingdom; United States
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Oil Prices

Xiaobing Li
Michael Molina

In national economic activities, oil is an indispensable energy and important raw material. Its fluctuations in price influence not only macroeconomic growth and corporate profitability, but also affect people’s daily lives. Therefore, the movement of oil prices has been of common concern throughout our modern-day world.

The oil price system is huge and complex. Different grades and brands lead to differing prices. Even if the grade and brand of oil are the same, prices will likely be different because of the place of origin, place of trade, and modes of trade (futures, spot goods, and so on). At present, there are five major spot markets and three major futures markets in international trade. The five major spot markets include Northwestern Europe, the Mediterranean, the Caribbean, Singapore, and the United States. The three major futures markets are, respectively, New York Mercantile Exchange (NYMEX), London’s International Petroleum Exchange (IPE), and the recently emerging Tokyo Commodities Exchange. These markets, spot and futures, form the pricing system for global oil prices.

In the last decade, the world crude oil spot price has been increasing. A series of fundamentals and nonfundamentals have pushed oil prices to record highs. Among the factors affecting global crude oil prices, global economic development, crude oil development, investment and production capacities, OPEC (Organization of Petroleum Exporting Countries) factors, monetary factors, and oil stock are the most basic and common. Geopolitics, terrorist activities, and weather normally affect global oil prices through fundamentals. The speculation factor affects oil prices through short- or long-term changes in the fundamentals and nonfundamentals of the international crude oil market and operation of the futures market, and often pushes international oil prices away from reasonable prices determined by fundamentals.

[image: image]

The heads of five major oil companies—(from left) Lee Raymond for ExxonMobil, David O’Reilly of Chevron, James Mulva of ConocoPhillips, Ross Pillari of BP America, and John Hofmeister of Shell—appear on Capitol Hill on November 9, 2005, to discuss energy pricing and profits before a joint hearing of the Senate Commerce and Energy Committees.

(AP Photo/Dennis Cook)

The modes of trade are also becoming increasingly diversified and systematized. On the one hand, physical oil centers are more and more large-scale and functionalized into a systematic trade mode, including spot contracts, long-term forward contracts, and middle- and long-term forward contracts. On the other hand, the paper oil scale is also growing quickly. Particularly, oil futures have been playing a more important role in the entire oil trade market. With the development of the financial market, financial engineering techniques; informational technologies; new derivatives, such as arbitrage; cash delivery; exchanges for physicals; exchanges for swaps; and contract for difference have become increasingly used in oil trade activities.

Owing to the increase in oil trade volume, consumer countries have a continually escalating dependency on producing countries. In addition, they are also facing a growing risk of oil supply failure. Regionally, supply becomes less diversified, and world oil transportation is more and more reliant on a few shipping lanes. In the future, more imports will come from the Middle East, but this region faces the greatest risk of supply failure. Because almost all oil output must exit from the Persian Gulf through the Strait of Hormuz, any supply failure in the region will push oil prices higher, leading to fluctuations in the world oil market. Thus, ensuring that choke points like the Strait of Hormuz, Malacca, and the Strait of the Bosporus remain unblocked is fundamental for the efficient delivery of oil.

Moving into the twenty-first century, the Asian economy recovered from the financial storm quickly, and the world saw a booming economy embracing a new round of economic development. With such development, oil demand increased but OPEC’s spare capacity decreased. Global oil prices were at record highs, moving like a runaway train. Soon afterward the financial crisis, triggered by the U.S. subprime mortgage crisis, first led to the U.S. economic recession and then implicated the whole world, causing the oil demand to fall. Oil prices headed downward from the previous surge, and the international oil market was thrown into spectacular turmoil, marked by steep rises and falls. After the financial crisis, oil prices were on the high side generally as the world economy recovered. However, during this twisted economic recovery, changes in any of the relations between supply and demand, the dollar trend, speculation, and politics, will result in strong fluctuations of oil prices.

In 2011, multiple factors, including international economic and political events, natural disasters, turbulence in the Middle East, a European debt crisis, and U.S. quantitative easing, caused global crude oil prices to take a roller-coaster ride. In the first four months, international oil prices soared, but declined thereafter. In October, tensions in Iran and other regions again inflated oil prices and created a radical shock in the international market. In the first half of 2012, because of the European debt crisis and Syrian geopolitical turmoil, the global oil market was still marked by ups and downs. The first quarter saw a steep rise, followed by a plunge in the second. The third quarter again saw a steep rise, and the fourth seemed to meander sideways.

In terms of the spot prices of crude oil, the Dubai crude oil price was $106.18 per barrel in 2011, increasing by 36 percent, or $28.12, compared with 2010. The Brent crude oil price was $111.26 per barrel, increasing by 40 percent, or $31.76, when compared with 2010. The Nigerian Forcados crude oil price was $113.65 per barrel, increasing by 40 percent, or $32.60, compared with 2010. The West Texas Intermediate was $95.04 per barrel, increasing by 20 percent, or $15.59, compared with 2010.

Because of the regional nature of international natural gas trade, each market has its own pricing methods and characteristics. Therefore, without international natural gas prices, there are huge differences in the price of natural gas among the three markets. The terms of the pipeline and liquefied natural gas trade are normally coupled with fuel costs.

In the North American market, liquefied natural gas (LNG) is in competition with pipeline natural gas. Its price mainly refers to the spot and forward prices of natural gas in the Henry pipe network. The United States has a robust natural gas market, and dominated by spot supply, natural gas prices fluctuate frequently and significantly. In recent years, North America has seen robust growth in natural gas production. Setting aside the revolutionary change in U.S. shale gas production, natural gas prices in the North American market have been reduced. In 2011, the average price of natural gas in the United States was $4.01 per mnbtu (million Btu; 1 mnbtu = 1,000 cubic feet of gas), hitting the lowest point for the U.S. Henry trading center since 2003.

Americans have benefited from low gas prices. Mike Ledyard, CEO of Chesapeake Energy, said that if the surplus generated by a decrease in electricity prices and the decrease of household heating fuel costs is considered, and supposing that the automotive fuel is natural gas, every American household would save $2,500, on average, per year. This way, residents’ real income improves considerably. Meanwhile, 1 million jobs will be created.

Within the transnational natural gas trade, the terms of the natural gas trade in Europe are the most complicated and so is the pricing formula. In the European market, natural gas prices are usually related to the prices of other competing fuels such as domestic low-sulfur fuel oil and gasoline. In some new trading contracts, other indicators, such as the electricity pool price, are also introduced to reflect a competition for natural gas in new areas. In the meantime, for the extension of short-term contracts, the spot price of natural gas is also becoming a major factor influencing the price of trading contracts. The price of liquefied natural gas in Europe is lower, so the fluctuation is less significant. The spot and contract prices of liquefied natural gas are between the two extremes of America and Asia. Because of a mild winter and an economic recession, 2011 witnessed declining demand for natural gas consumption. Major markets in Europe saw sharp falls in natural gas consumption, yet there were steep rises in natural gas stock. The spot price of natural gas was far lower than the contract price linked with oil price indexes.

The North American and European markets adopt short-term contracts rather than “take-or-pay” contracts, which is quite different than in the Asian market. A take-or-pay contract is a rule structuring negotiations between companies and their suppliers. With this kind of contract, the company either takes the product from the supplier or pays the supplier a penalty.

In Asia, the largest natural gas market, the price of liquefied natural gas is connected with the composite price of imported crude oil. Meanwhile, long-term stable take-or-pay contracts are often in place, so the price is higher. Because the pricing of natural gas in Asia is linked with oil indexes, high oil prices will push up the contract price of natural gas connected with the price indexes of crude oil. Moreover, the fact that Japan strives to remedy losses caused by the shutdown of nuclear plants also increases a demand for liquefied natural gas. In 2011, the average spot price of liquefied natural gas within Asia rose by 35 percent, reaching $14.73 per mnbtu.

See also: Crude Oil; Exports; Imports; Liquefied Natural Gas (LNG); New York Mercantile Exchange (NYMEX); Nigeria; Organization of the Petroleum Exporting Countries (OPEC); Singapore; Syria; United States
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Oil Sands

Xiaobing Li
Michael Molina

Oil sands consist of loose sand or sandstone that contain elements of petroleum or bitumen. Also referred to as tar sands, these unconventional oil deposits have been increasingly tapped as high oil prices have prompted exploration for other sources. Oil sands have been found in as many as 70 countries, though extraction and processing has proved cost-prohibitive for all but the most developed nations. Major countries that possess significant amounts of oil sands include Canada, Russia, Kazakhstan, the United States, Madagascar, Venezuela, and the Republic of the Congo. By 2013, Canada possessed the only large-scale commercial oil sands industry.

The process started over 100 million years ago as bitumen formed beneath the oceans’ floors. As the oceans dried up, the present-day lands in the oil sands contained vast amounts of recoverable bitumen. This bitumen contains a mixture of hydrocarbons and sulphur compounds that prevent the petroleum from flowing naturally into a wellbore. To access the resource, the bitumen needs to be separated from the sands through a certain mining process. This process requires vast amounts of heated water mixed with the oil sands, allowing extraction of the bitumen. The product is then broken into different compounds for processing. Another method, steam-assisted gravity drainage, or SAGD, is used when oil sands are buried too far beneath the earth. This process requires more hot water to produce steam, which is injected into the oil sands, melting the bitumen and allowing it to be extracted.

Historically, oil sands had been seen as too impractical and expensive to extract. Before World War II, researchers had perfected a method of separating bitumen from the sand using hot water, though it could not yet be refined. The product was used only as roofing tar and asphalt. By 1967, the first large-scale commercial oil sands plant was opened by Great Canadian Oil Sands, later named Suncorp. Other projects continued to develop during the 1970s, with improved technology to upgrade and process the bitumen. As costs decreased and technology improved, exploitation of oil sands became a reality.

In Canada, the Athabasca oil sands in Alberta hold vast amounts of bitumen and remain one of the largest designated areas for extraction of oil sands. Around 149,000 sq. km in area, the territory is roughly the size of England. The oil sands in Alberta are believed to hold the largest oil reserves left in the world. Currently there are 173 billion barrels of recoverable oil, with an estimated 2.5 trillion barrels in total. By 2020, experts predict that Canada’s oil sands will produce 3 million barrels of oil per day, with the Athabasca oil sands project playing a key role. Development of the region is being carried out by Shell Canada, along with Chevron Canada and Marathon Oil Sands. Shell maintains average daily production of 155,000 barrels a day.

Oil sands extraction also poses significant challenges to the environment. The process involves the excess use of water, production of toxic sludge, and greenhouse gases. Oil sands production uses enough natural gas to heat 3 million homes and spews out as much greenhouse gases as 1.3 million automobiles. In spite of this, Canada continues to invest in its oil sands resources, investing over $120 million dollars toward its development over the past decade. Other countries continue to develop their own oil sands resources, with Canada leading the way.

See also: Canada; Kazakhstan; Russia; United States
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Oil Shale

Xiaobing Li
Michael Molina

Oil shale is sedimentary rock that actually contains no oil but rather a substance called kerogen. When heated, kerogen can be refined into petroleum. Oil shale was formed over millions of years as silt and organic compounds deposited on the bottom of seas and lake beds. The ensuing heat and pressure altered the substance into oil shale. Extraction of oil shale has previously been a cost-prohibitive endeavor, with many nations focusing instead on more conventional petroleum deposits. However, as oil resources become increasingly scarce, more and more groups are looking at oil shale as a major source of petroleum in the twenty-first century.

According to the U.S. Energy Information Agency, in 2013 there are 137 shale formations in 41 countries outside the United States. Most of the major deposits of oil shale are located in the United States, Australia, Sweden, Estonia, Jordan, France, Germany, Brazil, China, Mongolia, and Russia. The United States holds the largest deposits, notably at the Green River Formation covering parts of Colorado, Utah, and Wyoming. Estimates place the amount of oil from the oil shale at 1.2 to 1.8 trillion barrels. Because of its enormous costs in extracting and refining oil shale, few companies produce it on a commercial scale. High oil prices in the 1970s and ’80s prompted a renewed interest in the substance, though as prices decreased, interest waned. Recently, interest has risen again, with countries such as Algeria, Argentina, China, Poland, India, Mexico, Turkey, and Ukraine expressing a desire for further internal exploration activities.

[image: image]

The oil shale reclamation plant abandoned by Colony Oil when the market collapsed for the product two decades ago sits on a ledge on the Roan Plateau near Eagle, Colorado, on November 25, 2003. The Roan Plateau is at the heart of a debate in northwest Colorado because of its vast reserves of natural gas and its status as a haven for wildlife.

(AP Photo/David Zalubowski)

The U.S. Department of Energy estimates that technically recoverable shale oil totals 345 billion barrels, or 10 percent of the global crude supply, with the United States accounting for 58 billion barrels. Russia held the largest shale oil resources with 75 billion barrels, followed by the United States, then China at 32 billion, Argentina at 27 billion, and Libya at 26 billion. World demand for oil in 2013 totaled 90 million barrels of oil a day, and if properly tapped, the world's known shale oil could cover 10.5 years of consumption.

Oil shale can be extracted using two methods: surface mining (ex situ) or underground mining (in situ). After mining, the oil shale is taken to a facility where a heating process separates the oil from the mineral. After further processing, the oil is then sent to a refinery and the leftover shale is disposed of.

The extraction and processions of oil shale can have detrimental effects to the environment. Emissions from processing contribute to increased greenhouse gases and contributes negatively to air quality as well. Some companies have made efforts to rectify the environmental damage. Notably, Shell has developed an in situ conversion process that involves heating the oil shale while it is already underground. After oil is released from the shale, it is collected in wells positioned around the heating zones. In situ processing has raised concerns over groundwater pollution, however. The use of water in extracting and processing also poses a significant problem. Surface mining requires five barrels of water per barrel of produced oil, and produces waste water as a by-product. The issue has become increasingly sensitive in water-sparse areas, including Israel. Oil shale deposits in the country’s Negev region have promised increased energy independence, but also new environmental challenges. Estonia as well has faced severe problems over its use of oil shale. The country generates 90 percent of its power from the substance, and in 2005 became the number-one oil shale producer in the world. China has recently overtaken this position, though for both countries, the effects on the land continue to pose serious environmental problems.


King Abdullah II (1962– )

King Abdullah II is the current reigning king of Jordan, a position he has held since 1999 after the death of his father, Hussein bin Talal. Under Abdullah’s leadership, Jordan has moved toward political and economic reform. Special economic development zones have been established, with focuses on tourism, science and technology, and renewable energy. Also, because the country has major oil shale deposits, King Abdullah has pursued agreements with petroleum companies including Petrobras and Royal Dutch Shell to develop these substantial reserves. One agreement promises to establish Jordan’s first shale oil plant in 2015.



See also: Algeria; Argentina; Australia; Brazil; China (The People’s Republic of China, PRC); France; Germany; India; Mexico; Poland; Russia; Sweden; Turkey; Ukraine; United States
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Oil Tanker

Xiaobing Li
Michael Molina

As a petroleum transport vessel, an oil tanker is designed for merchant bulk shipping of crude oil through rivers, coastal areas, and sea routes. Some ships transport liquefied natural gas (LNG) and are known as LNG carriers; those shipping finished petroleum products are called product tankers; and others, such as the naval refueling oilers, provide fuel to a moving vessel. To transport crude oil cross an ocean, an oil tanker carries several dozen separate and sealed oil tanks to avoid the impact of floating crude oil against the ship body. With an average speed of 15 nautical miles per hour, it has steam boilers, generators, and ballast tanks for fire protection. Many oil tankers sail thousands of miles and transport large quantities of crude oil from exporting countries to importing countries. More than half the total commercial oil (4 billion barrels in 2012), or about 2 billion barrels, is transported annually all over the world by oil tankers. The average cost of crude oil transportation by tankers amounts to $0.02 per gallon, $1.26 per barrel, or $9.24 per ton.

Generally speaking, the larger an oil tanker, the lower its transportation cost. For example, a 250,000-ton tanker shipping oil from the Middle East to Japan lowers the cost by $3.50 per ton than would shipping by a 100,000-ton oil tanker. Beginning in the 1950s, large oil tankers were built between 45,000 and 160,000 tons (classified as LR1 and LR2 in AFRA scale; or as Panamax, Aframax, and Suezmax in Flexible Market Scale). In the 1960s, very large tankers became available with sizes between 160,000 and 320,000 tons (classified as VLCC in AFRA scale; or as Suezmax and VLCC in Flexible Market Scale). In 1968, Japan built six VLCC class oil tankers, each sized 326,000 tons, at that time the largest in oil tanker building history.

In the 1970s, the tanker building industry began constructing Supertankers from 320,000 to 550,000 tons (classified as ULCC in AFRA scale, or as Ultra Large Crude Carrier in Flexible Market Scale). In 1973, Japan built Globtik Tokyo and Globtik London, each weighing 378,000 tons with a total length of 378 meters, a width of 62 meters, and 45,000 horsepower. In 1976, France built Batillus, which, at 553,000 tons, was the first super oil tanker with a capacity over 500,000 tons, with a total length of 414 meters and a width of 63 meters. In 1980, Japan upgraded an oil tanker, Seawise Giant, at the Oppama shipyard, by supersizing it up to 564,763 tons with a length of 458.54 meters, a width of 68.9 meters, and containing 46 tanks. It became the largest oil tanker in the world. It was renamed Happy Giant in 1989, Jahre Viking in 1991, and Knock Nevis in 2004. In 2009, it was sold for the last time and then decommissioned. In 2012, the world’s largest working supertankers were the TI class supertankers, Europe, built in 2002, and Oceania in 2003.
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An oil tanker docked near La Paz, Mexico.

(iStockphoto.com)

With the exception of shipping costs, supertankers have their own problems such as an inability to cross many smaller canals or to enter seaports while fully loaded. Other concerns include safety issues and pollution control. On December 19, 1972, Sea Star, one of the largest oil tankers in South Korea’s oil transport fleet, collided with the Brazilian oil tanker, Horto Barbosa, in the Gulf of Oman. The oil on the Sea Star erupted in flames and killed 12 of its crew. The fire spread to the Horto Barbosa, but because it was carrying water as ballast rather than oil, it suffered less than did the Sea Star. On December 24, the Sea Star sank into the Persian Gulf, spilling 115,000 tons of crude oil into the Gulf. On March 24, 1989, the tanker Exxon Valdez ran aground at Bligh Reef in Alaska, gashing a hole in its hull. One estimate put the spill at 10 million gallons of crude oil. The Exxon Valdez spill killed more wildlife than any oil spill in history. The U.S. federal government filed criminal charges and civil suits against Exxon.


Atlantic Ocean

The Atlantic Ocean is the second-largest ocean on Earth, having a total area of 106,400,000 sq km. Covering 20 percent of Earth, it is divided into the North Atlantic and the South Atlantic. The ocean hosts a number of petroleum and natural gas extraction sites, located primarily in the Caribbean Sea, Gulf of Mexico, and the North Sea. It remains a significant commercial and domestic waterway, hosting some of the most heavily trafficked sea routes in the world.



Supertankers faced an unstable shipping market, but in 2003, new demands for supertankers created another growth, which continued into 2007 when oil prices increased, longer transport routes appeared, and orders to shipyards became backlogged. As a result, new shipbuilding prices, as well as tanker chartering prices, began to rise. VLCC chartering rates, for example, climbed from $20,000 per day to $200,000 to $300,000 per day for a VLCC tanker that would carry 2 million barrels of crude oil. In 2011–2012, however, because of a weakened global economy and dramatically reduced demand for overseas oil in the United States, the demands for supertankers again declined. As a result, VLCC chartering rates dropped to $7,085 per day for a VLCC tanker carrying 2 million barrels of oil, far below the operating costs of these supertankers. Several oil companies were forced to lay off their supertankers in 2012–2013.

See also: Crude Oil; Exports; Exxon Valdez (Alaska, 1989); France; Imports; Japan; Liquefied Natural Gas (LNG); Oil Prices; Oil Transportation; Petroleum Products; Pollutants of the Petroleum Industry; Sea Star (Gulf of Oman, 1972); South Korea (The Republic of Korea, ROK); United States
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Oil Transportation

Xiaobing Li
Michael Molina

The major modes of oil transportation are by tanker and pipeline. Tanker transportation is dependent on ports. The world oil port distribution is basically in line with the world oil trade pattern. Most oil ports are in the Persian Gulf area, which outputs a huge amount of oil for the Middle East. Because almost all oil output must go through the Persian Gulf, namely, the Strait of Hormuz, any supply failure in the region will push oil prices higher, leading to fluctuations in the global oil market. Thus, ensuring that choke points like the Strait of Hormuz, Malacca, and the Strait of the Bosporus remain unblocked is fundamental for the smoothness of world oil trade.

Oil ports on the Mediterranean are also large in number and are mainly used for the transportation of North African oil. Major oil ports of importation are distributed throughout North Africa, Europe, and Japan. Some are for the importation of crude oil and some for crude oil and refined oil products. In the meantime, road transportation, including railroad and highway shipments, also plays an important role in oil transportation.

Since the late nineteenth century, pipeline shipment has become more and more important in oil and gas transportation. In 1865, the first oil pipeline in the world, about 5.8 miles in length, became operational from the Edwin Drake oil field to a train station, after Drake struck oil near Titusville, Pennsylvania. Pipeline transportation is advantageous in many ways. First, it can transport a larger amount of oil; second, it is less affected geographically, allowing shortcuts to be taken, transportation distances to be shortened, pipelines to be laid underground, and less land to be occupied; third, it can easily realize automation, reduce the number of transportation personnel, thus reducing capital investment; moreover, it has higher productivity and incurs less transportation expenses. That is why oil pipelines have developed so fast in the world after World War II, especially since the 1970s.

Currently, the world’s total oil and gas pipelines have exceeded 1.5 million miles (about 2.5 million km), and transport several billion tons of crude oil every year. Over half the total pipelines are in the United States and Russia. The United States has the longest oil and gas pipelines in the world, about 479,000 miles (approximately 800,000 km), which have developed into a nationwide network for oil and gas supply. For example, its Colonial Pipeline, completed in 1979 and headquartered in Alpharetta, Georgia, totals 5,500 miles (8,900 km), and delivers a daily average of 100 million gallons of gasoline, diesel, heating oil, aviation fuel, and oil products to 10 oil depot and 281 unloading gasoline points, or gas stations, in the southeast region of the United States. The Friendship Pipeline built in the 1970s by the former Soviet Union is still the longest pipeline in the world. It totals 5,935 miles (about 9,912 km) across Russia and transports more than 100 million tons of crude oil a year. In recent years, roughly 18,000 miles (about 30,000 km) of oil and gas pipelines have been under construction.

Although pipeline transportation plays an important role in the transregional supply of natural gas, it has limitations, namely the high cost of investment and the relatively small coverage. Liquefied natural gas (LNG) is not so limited. The world has seen vigorous trade of LNG with many participating countries, frequent trade contacts, and diversity. From the perspective of regional distribution, North America and Europe are major buyer markets, whereas Central and South America, the Middle East, and Africa are mainly seller markets. The Asia-Pacific region is the major importing market, and is also one of the major sources for the export of liquefied natural gas. The major traders of liquefied natural gas in North America are the United States and Mexico. In this region, natural gas trade is primarily realized through pipeline transportation, with a small import volume of liquefied natural gas. In recent years, however, as demand strengthens, both countries have enhanced the import of liquefied natural gas. The natural gas trade is developing most soundly in Europe, which boasts an advanced natural gas pipe network, and pipeline natural gas is the major method of trading. Yet, with the expansion of natural gas imports, importing liquefied gas is also expanding. In East Asia, liquefied natural gas is the main mode of trade. In that region, major importers include Japan, Korea, China, and India, and the suppliers are mainly countries in the Middle East, Indonesia, Brunei, Malaysia, and Australia.

See also: Australia; Brunei; China (The People’s Republic of China, PRC); Crude Oil; Drake Well (Pennsylvania); Exports; Gasoline; India; Indonesia; Japan; Liquefied Natural Gas (LNG); Malaysia; Mexico; Natural Gas; Oil and Gas Pipeline; Oil Prices; Oil Tanker; Russia; South Korea (The Republic of Korea, ROK); United States
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Oil Well

Susan Henke

An oil well is created by drilling or boring a hole into the ground for the purpose of producing oil or gas. It contains a pipeline extending from the top of the ground to the fluid-producing formation underneath. This pipeline is the conduit from which oil reaches the surface. It consists of an arrangement of joints of a special kind of pipe called a casing. These pipes are screwed together to create a passage for the oil and gas to flow through a continuous tube or string. An oil well or gas well usually needs three concentric series of large pipes: conductor pipe, surface casing, and oil string casing. The conductor pipe is used to prevent the hole from collapsing at the surface and to protect the oil rig foundation from harm. The surface casing provides protection from freshwater accumulation and prevents loose shale, sand, or gravel from dropping into the hole, and finally it controls the flow of fluid from the well. The third large pipe, the oil string casing, is the final casing, and it is an oil string or long string that is normally completely cased off.

Petroleum engineers classify five primary types of reservoir fluids: black oil, volatile oil, retrograde gas, wet gas, and dry gas. Black oils and volatile oils are what oil wells produce.

Petroleum exploration can be traced as far back as 450 B.C. when Herodotus wrote in great detail about the oil seeps in Carthage and the Greek island Zachynthus. During the first millennium A.D., natural seepages provided oil and asphalt that people used for waterproofing and warfare. Additionally, its uses included medication for wound dressing and as an oral laxative.

The first well in the Western world was sunk in Pechelbronn, France, in 1745. The famous Drake well drilled near Oil Creek outside of Titusville, Pennsylvania, heralded the beginning of the petroleum era. This well, located on an anticline area that is a specific type of rock structure, brought about the discovery of anticlinal folding. This discovery became one of the geological factors used to find oil and gas accumulation in the 1920s.

World War I created a demand for oil products that ushered the petroleum industry into a new age. Consequently, the industry became dominated by seven major companies: British Petroleum and Shell controlled the industry in Europe, and Exxon (formerly Esso), Gulf, Texaco, Mobil, and Socal (or Chevron) held the monopoly in America.


Pumpjack

A pumpjack is a type of reciprocating pump used for oil wells. The pumpjack is powered by a prime mover, usually an electric motor, and its main purpose is to pump oil out of its well site. The first pumpjacks appeared in Texas in the 1920s and quickly spread across the world. The most common type is the “horse head” pumping jack, usually made of steel and is ubiquitous throughout many oil-rich countries.



See also: British Petroleum (BP); Crude Oil; Extraction; ExxonMobil; France; Natural Gas; Oil Field; Petroleum Products; Pipeline; Royal Dutch Shell; United States

References

Committee on Vocational Training and the Executive Committee on Training and Development of the American Petroleum Institute. Primer of Oil and Gas Production. Dallas, TX: American Petroleum Institute, 1976.

Petroleum Extension Service. Fundamentals of Petroleum. 2nd ed. Austin: University of Texas Press, 1981.

Raymond, Martin S., and William L. Leffler. Oil and Gas Production in Nontechnical Language. 3rd ed. Tulsa, OK: PennWell, 2006.

Selley, Richard C. Elements of Petroleum Geology. 2nd ed. London: Academic Press, 1998.

Organization of Arab Petroleum Exporting Countries (OAPEC)

Christopher Cumo

In the aftermath of the failed oil embargo of 1967, Saudi Arabia, Libya, and Kuwait founded the Organization of Arab Petroleum Exporting Countries (OAPEC) in January 1968. Algeria, Bahrain, Qatar, and the United Arab Emirates joined in 1970 and Iraq, Egypt, and Syria became members in 1971. U.S. policymakers and academics paid little attention to OAPEC until its members spearheaded the oil embargo of 1973 and 1974. During the embargo, Americans, and others fearful of its power, vilified the Arabs as the instigators of the embargo. Westerners blamed OAPEC for the embargo and price increases. Misinformation about OAPEC persisted because it was easy to mistake the lesser-known OAPEC for the more familiar Organization of the Petroleum Exporting Countries (OPEC). OAPEC includes Arab states in the Middle East and North Africa, whereas OPEC has a more diverse membership, including Asian producers, until recently Indonesia was an example, and sub-Saharan African countries like Nigeria. All the Arab states in OPEC are of course members of OAPEC, and Arab members of OPEC outnumber non-Arab members of OPEC seven to six. Not all scholars believe that OAPEC, even members as powerful as Saudi Arabia, can control the behavior of OPEC, set prices, and enforce quotas on other members because OPEC functions by consensus rather than the vote of a simple majority.

Saudi Arabia, Libya, and Kuwait founded OAPEC to diminish the influence of the West and gain control of their own oil. There may be some truth to the tendency to see OAPEC as anti-West and anti-Western oil companies. The OAPEC criterion for membership is that an Arab nation must rely on oil as the chief commodity of its economy. OAPEC is more exclusive than the Arab League, which is open to all Arab nations irrespective of the particulars of their economies and their relationship to oil. OAPEC has reformulated the criterion for membership, but it is more a piece of rhetoric than a substantive change. A three-fourths majority must approve an aspirant as a new member of OAPEC. When Iraq sought membership, however, the required majority voted its admission, but Saudi Arabia objected to the point of threatening to leave OAPEC, a move that would have likely ruined the organization. Members compromised, satisfying Saudi Arabia’s objections while admitting Iraq as a new member.

Unlike the Arab League and OPEC, which work to achieve consensus before acting, a simple majority is often enough to decide an issue within OAPEC. Sometimes a three-quarters supermajority is necessary, but in no case is consensus required. Each member of OAPEC has a single vote to cast regarding the issue before it. All Arab members of OAPEC appear to be wary of Israel, and at times political considerations regarding Israel and its allies take precedence over purely economic policy. Admittedly, the Arab League tempts OAPEC to use oil as a weapon against Israel and its allies. OAPEC has responded cautiously to this course of action, noting that political aims may have disastrous economic results.

OAPEC acts with greater autonomy than OPEC and the Arab League. OAPEC favors collective decision making despite the requirement of majority rule rather than the promotion of any one member’s agenda. In December 1977, OAPEC created a Judicial Board, something that neither OPEC nor the Arab League has, to function as an international court. When members disagree they may take their dispute to the board. Members agree to abide by the board’s decision. A dispute may also pit a member against an oil company. The members of OAPEC envision the board as less partisan than a judgment rendered in the country of one member in a dispute.

As a kind of common market, OAPEC may buy and sell property, enter contracts, sue other entities and be subject to a lawsuit. In the retention of these powers, OAPEC functions more like the European Union and less like OPEC or the Arab League. Whatever their differences, OAPEC avoids conflict with OPEC by accepting as binding all the latter’s decisions. In pursuit of unified policy, OAPEC seeks consensus where possible about oil production and prices, though, as we have seen, majority rule suffices. OAPEC promotes the equality of all members before the law and members assist one another by sharing information, expertise, and training. Arab nations envision OAPEC as a political and economic bloc powerful enough to craft contracts in their favor rather than in favor of oil companies. OAPEC remembers the days when, in dispute with an oil company, the latter responded by taking less oil from a member, thereby diminishing the member’s income. These acts have made OAPEC wary of oil companies, particularly those of the West. In its early days, OAPEC tried to coordinate its policies with those of the Arab Oil Experts Committee, a branch of the Arab League. Saudi Arabia has been particularly eager for cooperation between OAPEC and the Arab Oil Expert Committee. Saudi Arabia continues to send delegates to Arab League meetings. Not having joined OAPEC until 1973, Egypt for a time lobbied for the creation of a rival organization, but this proposal appears to have faded. OAPEC replied that a new organization would be superfluous. What was necessary was a commitment to the current organization.

See also: Organization of the Petroleum Exporting Countries (OPEC)
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Organization of the Petroleum Exporting Countries (OPEC)

Douglas Hurt

The Organization of the Petroleum Exporting Countries (OPEC) is an international alliance that aims to coordinate the worldwide supply and price of oil. Because of holding a relative monopoly on the crude oil that is traded internationally, OPEC is able to frequently achieve their export policies and price goals. Member countries currently pump more than a third of the world’s oil and are home to approximately 80 percent of global proven oil reserves. To be considered for OPEC membership, a country must be a substantial net exporter of crude oil and have similar geopolitical interests as existing members. The alliance maintains its headquarters in Vienna, Austria (although Austria is not a member country).

Founded in 1960 in Baghdad, Iraq, OPEC originally consisted of five founding members—Iran, Iraq, Kuwait, Saudi Arabia, and Venezuela. After several periods of expansion and limited attrition, the organization now has 12 member countries with a global reach. In Africa, Algeria (membership granted in 1969), Angola (2007), Libya (1962), and Nigeria (1971) are OPEC members. Ecuador (1973) and Venezuela represent Latin America. Middle East member countries include Iran, Iraq, Kuwait, Qatar (1961), Saudi Arabia, and the United Arab Emirates (1967). Two countries have left the alliance. Gabon terminated their membership in 1995 in a dispute over annual fees and Indonesia suspended their membership in 2009 because of declining oil production. The original five founding members are distinguished from full members in OPEC bylaws and have additional decision-making powers involving potential new members.

The majority of OPEC petroleum is located in the Middle East. Saudi Arabia is, by far, the largest OPEC producer with 9.3 million barrels per day and, unlike other member countries, is able to significantly increase or decrease oil output to preserve target prices or respond to unanticipated geopolitical crises. Other leading producers include Iran (3.5 million barrels per day), Venezuela (2.8 million), Kuwait (2.6 million), Iraq (2.6 million), the United Arab Emirates (2.5 million), and Nigeria (1.9 million). Overall, OPEC member countries produce more than 30 million barrels a day from nearly 1 million producing wells. The majority of OPEC oil is transported by tankers to consumers in Asia, Europe, and North America.

[image: image]

Ministers and delegates of the Organization of the Petroleum Exporting Countries (OPEC) gather on June 21, 2000, to discuss crude oil production levels. OPEC is a cartel that includes all the Arab oil-producing countries.

(AP Photo/Ronald Zak)

In addition to existing production, OPEC reports oil reserves of nearly 1.2 billion barrels. A high percentage of the alliance’s reserves are located in the Middle East too. This ensures that OPEC countries will play a substantial role in the geography of oil for the foreseeable future. Venezuela (297 billion barrels) and Saudi Arabia (265 billion barrels) maintain the largest amount of oil reserves in the alliance. These two countries account for almost half of the OPEC proven reserves. Iran (154 billion barrels), Iraq (141 billion barrels), Kuwait (101 billion barrels), and the United Arab Emirates (97 billion barrels) have a significant amount of reserves as well.

Most decisions regarding OPEC policies occur during the organization’s conferences. Twice a year, member countries send delegations (typically headed by national ministers of energy) to debate energy policies, to set oil output, and to agree to quotas for each country. Often, some members with limited reserves and large populations (particularly Iran and Nigeria) have argued for lower output and higher prices to maximize short-term income. A second group of countries with extensive reserves but small populations (including Saudi Arabia and Kuwait) has promoted higher output and lower prices so that the long-term demand will be preserved and oil-importing countries will be less likely to develop alternative energy sources. Ongoing resolution of these divergent perspectives through OPEC policy helps determine the price of oil. Other special meetings may be called if events (particularly rapidly declining prices) dictate adjustments to oil production.

Historically, after the formation of OPEC in 1960, member countries have communicated on oil issues and concerns. Nonetheless, during the 1960s the organization had relatively weak international influence as the average price per barrel of oil was stable and extremely low. A group of seven United States and European oil companies nicknamed the Seven Sisters controlled nearly 85 percent of the world’s oil reserves and were able to successfully coordinate international oil policies, prices, and profits. Often, the Seven Sisters made their decisions without consulting oil-producing countries. However, countries with oil wealth increasingly sought greater influence over decision-making concerning their national oil resources, including greater input into setting crude oil prices.

In the early 1970s, the geopolitical situation changed as a group of oil-producing countries asked the Seven Sisters to pay rapidly increasing tax rates. When the oil companies refused, oil production was nationalized and the traditional system of pricing oil was destabilized. As the influence of the Seven Sisters waned, OPEC grew in power with their ability to coordinate global oil policy. For example, during the 1973 Yom Kippur War between Israel and surrounding Arab states including Egypt and Syria, OPEC countries restricted the supply of oil to Israeli allies in Europe and the United States. Oil prices skyrocketed. In early 1973, a barrel of oil traded for US$2 a barrel. By 1974, the price per barrel had more than quadrupled to $10. In the United States, gasoline was rationed, energy conservation measures enacted (including higher fuel standards for automobiles), and public awareness over the source of their energy needs increased.

Although the OPEC embargo lasted only one year, the price per barrel of oil continued to climb. Uncertainty over the implications of the Iranian Revolution of 1979 and the Iran-Iraq War that began in 1980 coupled with increased OPEC coordination led to an average of $34 a barrel in 1981. However, by 1982 OPEC was concerned about dramatically decreasing oil prices. Throughout the remainder of the 1980s and the 1990s, overproduction and decreased global demand led to an international oil glut. Most members regularly ignored quotas to pump more oil and the global influence of OPEC temporarily waned. By 1988, the price per barrel dropped to $10. Economic hardship characterized OPEC members—many reliant on oil as their primary export commodity—because of a dramatic drop in oil revenues. A brief increase in oil prices following the 1990 Iraqi invasion of Kuwait was the exception during this period.

By 2000, OPEC leadership coordinated a campaign to end overproduction and increase the price per barrel of oil. Several unexpected geopolitical events facilitated these goals. The September 11, 2001, terrorist attacks on the United States and the following invasions of Afghanistan and Iraq increased uncertainty about the global oil supply and resulted in rapidly rising oil prices. As well, global economic growth, particularly in countries with developing economies in Asia, swiftly increased worldwide demand for oil as the supply of the resource tightened. Speculation by investors hoping to profit from increasing prices as well as a weakening dollar also pushed the cost of oil upward. Prices accelerated from approximately $20 a barrel in the early 2000s to a peak of $145 a barrel in July 2008. A global economic recession reduced the demand for oil and prices fell, although they remained at historically high levels owing in part to unified action on OPEC economic policies (although members have increasingly been at political odds with each other because of events related to the Arab Spring). At the end of 2013, oil prices had stabilized at nearly $108 a barrel.

Four decades of increasing oil prices have caused a significant transfer of wealth from oil consumers in the developed world to OPEC members. This wealth has impacted OPEC countries in several ways. Although typically only a select few see direct profit from oil income, the indirect benefits are high. Many OPEC member countries provide free medical care, education, and other social programs while maintaining a low tax rate. Oil money is also used for modernization projects including the construction of skyscrapers, interstates, port facilities, and water desalinization plants. However, because oil resources are clustered, many OPEC countries have significant regional disparities between regions that have oil and those that do not. Typically, oil-producing areas have advanced infrastructure compared to regions lacking oil. Finally, oil wealth has encouraged a large immigration of people to oil-producing countries (particularly in the Middle East) to work low-paying jobs in the oil industry and as domestic helpers.

In the future, OPEC faces several long-term challenges. Increasing oil production from nonmember countries including Canada, Russia, and the United States threatens to reduce the organization’s ability to successfully coordinate the global supply and price of oil. In particular, extraction of shale oil and other technological advances may increase the supply of non-OPEC oil and reduce demand for OPEC imports. Possible widespread adaption of renewable, green energy sources would also erode global demand for oil and put downward pressure on oil prices. As well, OPEC member countries report declining excess capacities that potentially limit the organization’s ability to potentially increase supply to meet higher quotas. For the foreseeable future, however, OPEC will remain one of the most significant economic alliances in the world with great influence on the most valuable traded commodity in the world.

See also: Organization of Arab Petroleum Exporting Countries (OAPEC)
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Pahlavi, Mohammad Reza, Shah of Iran (1919–1980)

Christopher Cumo

Born in 1919, Mohammad Reza Pahlavi was the son of Reza Khan, an army officer. The father was ruthless, overthrowing the government of Iran in 1921 and installing himself as prime minister. In 1925, he named himself Shah and his son a prince. Reza Khan raised his son among men, believing that a feminine atmosphere might corrupt him. Often ill as a child, Pahlavi was once near death, ascribing his recovery to God’s grace. Educated in Switzerland, Pahlavi returned to Iran in 1936. Once back in Iran, he entered Tehran’s Military Officers’ School. Reza Khan arranged for his son to marry the sister of Egypt’s King Farouk. The couple did not take to one another and they divorced, though not before she bore him a daughter. A second marriage, no less successful, followed. Pahlavi’s third marriage was a source of contentment and new children.

In 1941, in the midst of World War II, Britain occupied Iran, doubtless to protect its access to oil. The British forced Reza Khan into exile and installed Pahlavi as Shah, evidently believing that the new Shah would reward the British with more oil. Britain hoped Pahlavi would bring stability to Iran. Ordinary Iranians thought Pahlavi weak and under the influence of the West. After all he had been educated in Switzerland. In 1951, the Iranian Parliament voted to nationalize the Anglo Iranian Oil Company (once the Anglo-Persian Oil Company and now British Petroleum). An outraged Britain refused to import Iranian oil, depriving Iran of revenues. Prime Minister Mohammed Mossadegh, the driving force behind nationalization, demanded more power from Pahlavi to reform the economy. In 1952, Pahlavi dismissed Mossadegh, perhaps fearing him as a rival. After four days of riots, Pahlavi reinstalled Mossadegh, though he dismissed him again in 1953. Pahlavi fled Iran when Mossadegh refused his dismissal. The U.S. Central Intelligence Agency (CIA) entered Iran, stirring up pro-Pahlavi sentiment, and he returned to Iran. Once in power again, Pahlavi purged the army of all officers with ties to the Communist Party. He created a secret police to ferret out enemies. In the 1960s, he cancelled elections and purged Parliament of his opponents. At Pahlavi’s urging, his closest childhood friend, Asdullah Alam, formed a new government and extended the right to vote to women. In 1963, during a political power struggle, Pahlavi arrested his long-time critic the Ayatollah Khomeini, causing widespread riots. Pahlavi ordered the army to kill protestors and the riots collapsed. In 1973, Pahlavi was a leader of the embargo by the Organization of the Petroleum Exporting Countries (OPEC) and the quadrupling of oil prices worldwide. His leadership gorged Iran with oil revenues. Between 1970 and 1974, Iranian oil revenues increased from $1 billion to $20 billion. Amidst widespread protest, Pahlavi fled to the United States where he sought treatment for cancer in 1979. Ayatollah Khomeini returned and led the Iranian Revolution which overthrew Pahlavi. By then, oil had come to dominate the economy, accounting for 40 percent of gross domestic product (GDP) and 77 percent of government revenues in 1978. With Pahlavi in the United States, leaders of the Iranian Revolution took oil off the market. Prices surged and long lines formed at gasoline stations, causing the 1979 energy crisis. Pahlavi died in 1980.
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Mohammad Reza Pahlavi, Shah of Iran, during a visit to Washington, D.C., on November 15, 1977.

(AP Photo)
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Pemex (Mexico)

Christopher Cumo

Mexico is among the world’s oldest sources of oil. In the early twentieth century, foreign oil companies began exploring for oil in Mexico. Success came rapidly, and by 1921 Mexico was the world’s second-largest oil producer, totaling 25 percent of earth’s output. Production fluctuated as it has throughout Mexico’s history. Between 1921 and 1930 Mexican production fell fivefold. At this time, the United States and Britain controlled Mexico’s oil industry, a fact ordinary Mexicans resented. The constitution of 1917 declared that indigenous oil was the property of Mexico, a declaration that made nationalization the next logical step. In 1937, a workers’ strike and tensions between Mexico, the United States, and Britain led Mexico to nationalize the oil industry in 1938. That year, the Mexican government created Petroleos Mexicanos (known simply as Pemex) Distribution and Pemex Production, merging the two in 1940. Pemex is thus among the oldest nationalized oil companies. The drive toward nationalization surged in Mexico decades before it swept the Middle East and North Africa. Mexico’s constitution makes Pemex the sole oil company in the country.

In its early years, Pemex focused on meeting domestic demand rather than on exports. Despite Pemex’s efforts, Mexico was a net oil importer by the 1950s. The discovery of new fields during the next two decades allowed Pemex to emerge as an oil exporter, the United States being the principal buyer. Despite Pemex’s record of exports, Mexico is not part of the Organization of the Petroleum Exporting Countries (OPEC). Pemex’s relationship to the government has been uneasy and not always fruitful. The government taxes Pemex’s revenues at a high rate to gain the funds to sustain Mexico. Critics have charged that Pemex is inefficient by the standards of the modern oil industry. Like many Middle Eastern oil companies, Pemex has focused on maximizing short-term production at the risk to long-term viability and has likely hastened the decline of its aging fields. In its defense, the government has prodded Pemex to pursue a short-term strategy. In times of low oil prices, the government has been particularly vocal in its call for maximum production.

Recent years have been difficult in part because Pemex is billions of dollars in debt. Because the government takes so much in taxes, Pemex has little to reinvest in technology and the attraction of the best scientists and engineers. What money Pemex has it invests in production rather than exploration. This situation has led to a decline in production because Pemex has not spent the money to explore for new fields to offset the decline in aging fields. Of the new fields that Pemex has found, the geology is sufficiently complex to preclude the company’s extraction of oil. Pemex needs better technology and more geologists and engineers.

Pemex has neglected the development of natural gas, refineries, and petrochemicals to its own peril. The focus on one commodity to the exclusion of others may imperil Pemex in a global economy that values diversity. The decline in production in turn imperils the government because it is so dependent on taxes from Pemex. A portion of Pemex’s after-tax revenues goes to workers’ salaries, benefits, and pensions because the workers’ union is powerful. Pemex’s taxes account for 40 percent of the federal budget. Pemex keeps on staff a number of economists, but their focus, like that of the government, has been on the short term.

Pemex is in some respects the victim of Mexico’s geology. The discovery of the Cantarell Field allowed Pemex to extract oil with ease. Yet the decline of the Cantarell Field left Pemex unprepared to explore the more inaccessible geological formations.

For years, Pemex has been among the top 50 oil companies in pretax revenues and ranked as a Fortune Global 500 firm. Its longevity highlights the company’s resilience, and it has been successful despite government interference.

See also: Cantarell Field (Mexico); Mexico; Organization of the Petroleum Exporting Countries (OPEC); United States
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Pennzoil

Christopher Cumo

Overview

Headquartered in Houston, Texas, Pennzoil United Inc. was incorporated in 1968. As of 2001, it had some 7,500 employees, generated more than $2 billion in sales, and was traded on the New York Stock Exchange. In 1998, Pennzoil partnered with U.S. company Quaker State. In this partnership, Pennzoil is best known as the seller of motor oil and lubricants and the operator of stores that promise rapid oil changes in automobiles. Yet Pennzoil is more diverse. It also sells products to improve the appearance of the automobile, chemicals that treat windshields and maintain the performance of automobiles, engine treatments, tire and wheel cleaners, tire sealants, air fresheners, and sunshades. Pennzoil divides its operations into five categories: lubricants, consumer products, international products, Jiffy Lube stores, and supply chain investments. Although a U.S. company, Pennzoil has offices in 90 countries.

Background

The forerunners of Pennzoil produced oil in Pennsylvania and neighboring states. In 1889, John D. Rockefeller, head of Standard Oil, formed South Penn Oil Company as one of these early producers. Whereas Standard Oil specialized in the refinement of oil, South Penn Oil specialized in the production of oil. The company quickly expanded to West Virginia. As part of Standard Oil, South Penn Oil enjoyed an absence of competition, access to capital, and guaranteed sale of oil to Standard Oil refineries. When Rockefeller reorganized Standard Oil into 20 companies in 1892, he capitalized South Penn Oil at $2.5 million. That year, one of Rockefeller’s lieutenants, John D. Archbold, assumed the presidency of South Penn Oil. Under his leadership, South Penn Oil came to produce more than one-quarter of all oil in the United States. In the 1890s, South Penn Oil’s production leapt tenfold. In 1898, South Penn Oil produced 7.6 million barrels of oil, the most of any Standard Oil subsidiary. West Virginia had emerged as South Penn Oil’s primary region of production. By 1900, the company, with seemingly unlimited access to capital, seemed poised for another growth spurt, but then production in Appalachia slipped, and South Penn Oil’s thousands of wells began to run dry. By 1910, production had halved. Other oil companies supplanted South Penn Oil as large producers.

In 1911, the U.S. Supreme Court dissolved the Standard Oil trust. For the first time in its existence, South Penn Oil would need to survive on its own. The company quickly found its niche in refining oil into gasoline for which the nascent automobile had an insatiable appetite. South Penn Oil also began manufacturing motor oil.

Toward the Creation of Pennzoil

In the 1910s, South Penn Oil created Oil City Oil and Grease Company to market its automotive productions. This new company took the name Pennzoil. During World War I, Pennzoil’s refining company was named the Penn-American Refining Company to disguise its German roots. In 1921, Pennzoil had two affiliates, Pennzoil Company California and Pennzoil Company Pennsylvania. In 1924, a third affiliate emerged, Pennzoil Company New York. By that decade, Pennzoil refined and marketed 3,000 barrels of oil per day and owned gasoline stations in Detroit, Michigan; Cleveland, Ohio; and Pittsburgh, Pennsylvania. In 1925, South Penn Oil, the father of Pennzoil, merged with its offspring, buying 51 percent of Pennzoil’s stock. By 1955, South Penn Oil would grow to own 100 percent of Pennzoil’s stock. Pennzoil was adept at marketing its motor oil, which racecars at the Indianapolis 500 used. Airplanes that used Pennzoil’s aviation oil set world speed records.

Expansion

By the 1930s, the search for oil had migrated from the eastern United States to the South. Texas emerged as the big prize. In 1953, George H. W. Bush, who would become Ronald Reagan’s vice president and then president in his own right, founded Zapata Petroleum Corporation to explore for oil in Texas. Pennzoil, confined to Pennsylvania and West Virginia, wanted to move south into Texas, where all the action was, and saw Zapata as its entrée. In 1955, Pennzoil and Zapata merged. By 1963, Pennzoil boasted sales of $77 million and profits of $7 million. It moved into its current headquarters in Houston, Texas, with other offices in Los Angeles, California, and Oil City, Pennsylvania. In 1965, Pennzoil bought United Gas Corporation to expand its presence into natural gas. By 1970, Pennzoil’s sales had surpassed $700 million. Through its subsidiaries, Pennzoil mined sulfur, potassium, copper, gold, and silver. In the early 1970s, Pennzoil created Pennzoil Offshore Gas Operations and Pennzoil Louisiana and Texas Offshore Inc. to intensify efforts to find natural gas and oil in the Gulf of Mexico. By 1980, Pennzoil boasted more than $2 billion in sales and had emerged as the second-leading seller of motor oil in the United States. By then the production of oil and natural gas totaled half Pennzoil’s revenues. That decade, Pennzoil became embroiled in a fight with Texaco over the purchase of the U.S. firm Getty Oil Company. After Pennzoil had closed the sale, Texaco offered a higher price for Getty Oil. When Getty Oil tried to nullify its sale to Pennzoil and instead sell itself to Texaco, Pennzoil sued Texaco. The jury sided with Pennzoil, awarding it a large settlement.

In 1990, Pennzoil, ever the expansionist, bought Jiffy Lube, a company that specialized in rapid oil changes. Having invested in Chevron (once Standard Oil of California), Pennzoil had second thoughts, reversed course, and began selling Chevron stock in the 1990s. Attempting to renew its commitment to its core business, Pennzoil that decade sold a gold mine in Indonesia and its sulfur holdings. For the first time, Pennzoil appeared weak, losing money in 1994 and 1995. A decrease in the price of natural gas cut Pennzoil’s earnings and at least partly accounted for the poor performance of 1994 and 1995. Improvement followed as Pennzoil bought Quaker State in 1998 to form Pennzoil-Quaker State Company. In 2000, Pennzoil-Quaker State sold 10 of their aging refineries. In 2002, Royal Dutch Shell bought Pennzoil-Quaker State Company.

See also: Rockefeller, John D.; Royal Dutch Shell; Standard Oil Company; United States
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Pertamina (Indonesia)

Christopher Cumo

In the early twentieth century, the Dutch company Royal Dutch Shell emerged as the premier oil company in Indonesia. Indonesians resented its power and wealth, and after World War II a movement arose to oust the company. In 1957, Indonesia nationalized Royal Dutch Shell’s holdings in Indonesia. The exhaustive three-volume company history of Royal Dutch Shell, A History of Royal Dutch Shell, does not mention its exodus from Indonesia, but the company must have been bitter. In place of Royal Dutch Shell the Indonesian government created the state-owned Permina, a holding company for the many small oil and natural gas firms that Shell had left upon its departure.

Army general Ibnu Sutowo directed Permina, setting a precedent for army leadership. This relationship has not been entirely satisfactory because often senior army officers are not expert geologists and engineers and lack technical knowledge of the oil industry. Army officers have profited from their association with the oil industry, but it is difficult to assess their contributions to the industry. Permina was active on all Indonesian islands. Perhaps because the army lacked expertise in geology and engineering, Permina created an Apprentice Technical School in Brandan, Indonesia, to produce competent engineers. In 1962, the company took the additional step of founding an Oil Academy with the aim of graduating technocrats with training in science and engineering.

Meanwhile, in 1961, Indonesia founded Pertamin, a state-owned oil company, and charged it with exploring for oil and natural gas and producing them. At that time, a few foreign companies still owned refineries and transported and marketed oil. Indonesia required these companies to sell their assets to the government within 15 years. In 1968, Indonesia sought to consolidate the oil and natural gas industries by merging Permina and Pertamin to create PT Pertamina, known simply as Pertamina. Perhaps because of a lack of technology, Pertamina did little drilling but contracted this work to outside firms.

The late 1960s and early 1970s were good to Pertamina. Production rose 30 percent in 1968 and 1969 and 20 percent in 1973. By 1973, the company produced nearly 30 percent of Indonesia’s oil. Its partnerships with Caltex, a subsidiary of Chevron, once Standard Oil of California, and Australian firm Stanvac yielded the remaining 70 percent. Alone or in partnership, Pertamina produced all of Indonesia’s oil. By the 1970s, Pertamina counted seven refineries and more than 100 tankers. In 1973 and 1974, the Organization of the Petroleum Exporting Countries (OPEC) increased the price of oil, enriching Pertamina with $4.2 billion in 1974, roughly half of Indonesia’s gross domestic product (GDP). Pertamina invested some of this money in construction of Bina Graha, the presidential palace in Jakarta.

Corruption was widespread as the company took kickbacks from other businesses that wished to partner with it. Pertamina covered up accidents, even serious ones that left workers dead. In 1972, for example, 80 employees died in an accident, but Pertamina made sure the story did not make headlines.

By the mid-1970s, when scandal struck, Pertamina was losing money. In February and March 1975, Pertamina did not have the cash to repay two short-term loans from U.S. and Canadian banks. Indonesia, Pertamina, and the foreign banks rescheduled repayment of the loans, though an investigation brought to light that Pertamina had taken $10.5 billion in loans, including the $1.5 billion in default. Astonishingly, the company’s debt surpassed the entire federal budget. In helping Pertamina repay the short-term loans, Indonesia sacrificed two-thirds of its budget. The crisis had the potential to cripple the oil industry and the economy at large because the company was involved in all sectors of the oil industry: exploration, production, refinement, transportation, and marketing. It had partnered with other businesses to make liquefied natural gas (LNG), steel, ships, and airplanes and had invested in insurance, telecommunications, agriculture, and tourism. After the scandal, the Ministry of Finance required all Indonesian businesses to secure its approval before taking a loan and forbade all short-term loans.

Having weathered the storm, Pertamina emerged in the 1980s ready to resume its role as Indonesia’s oil producer. The company partnered with U.S. and French oil firms, enabling Pertamina to increase production. Yet the government, perhaps too meddlesome and fearful of labor unions and socialism, scrutinized Pertamina’s employees, firing more than 1,500 workers for putative membership in the Indonesian Communist Party, an organization that the government had outlawed.

Pertamina’s seven refineries can refine up to 1 million barrels of oil per day. The company holds 30 tons of gasoline in reserve. In 2005, Pertamina partnered with British Petroleum (BP) to create Pertamina EP to oversee all Pertamina’s oil and natural gas businesses. Pertamina EP explores for oil and natural gas and produces them. In 2006, Pertamina, perhaps in its most creative venture, began producing electricity from geothermal energy. This appears to be a wise decision because Indonesia has the world’s largest source of geothermal energy. Pertamina hopes that geothermal energy will someday replace coal in generating electricity. In 2008, Pertamina founded the subsidiary Pertamina Gas. The company explores for, transports, and sells natural gas and manages a network of pipelines in Sumatra, Java, and East Kalimantan. That year Pertamina created the subsidiary Pertamina Drilling Service to drill for oil. Pertamina produces kerosene, high speed diesel, marine diesel fuel, marine fuel oil, and gasoline, popular grades of which include Premium 88 and Solar. Pertamina is today the world’s largest producer of LNG.

See also: Australia; British Petroleum (BP); Canada; France; Indonesia; Liquefied Petroleum Gas (LPG); Netherlands; Organization of the Petroleum Exporting Countries (OPEC); Royal Dutch Shell; Standard Oil Company; United States
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Petrobras (Brazil)

Christopher Cumo

In 1953, the Brazilian legislature voted to create a state-owned monopoly in the oil industry. This company emerged in 1954 as Petrobras. In 1954, the fledgling company had few oil reserves and little expertise in production, refinement, or marketing. Industry analysts were initially pessimistic about Petrobras’s future. The company was not an immediate success. Rather than the government taxing it heavily as was common in Latin America, the Middle East, and North Africa, the government had to grant it subsidies for the first two decades of its existence. The government also exempted Petrobras from sharing royalties with Brazil, discounted large purchases of technology, did not tax new properties, and kept its taxes to 20 percent of Petrobras’s revenues. Because Brazil was a net importer of oil during Petrobras’s early years, the government kept its taxes low so that Petrobras would have the money to purchase oil for import into Brazil. This arrangement was not universally popular. Some politicians complained that Petrobras was taxed too lightly. Others believed that Petrobras was doing too little to produce enough oil to meet domestic demand. To its credit, Brazil has shielded Petrobras from its critics and has trusted Petrobras’s decisions even when they are in conflict with what some politician wants. During these years, Petrobras was not a leading employer. Like Indonesia’s Pertamina, Petrobras was initially managed by army officers. In its early days, Petrobras relied on foreign companies for technology but quickly progressed to the point that it could develop its own technology without outside guidance. In 1954, its inaugural year, Petrobras first field had reserves of 15 million barrels of oil and yielded just 2,700 barrels per day. At this early stage, Petrobras had the capacity to refine only enough oil to meet half the domestic demand and had only enough tankers to distribute 20 percent of Brazil’s oil. In lean years, Petrobras was able to meet only 2.5 percent of Brazil’s demand for oil, which engrained in a value of thrift in the company. In its early years, Petrobras concentrated on building infrastructure and refineries, but Brazil was still a net importer of oil.

Despite an unpromising beginning, Petrobras has grown into a prestigious company. Science and engineering graduates compete against one another to secure a coveted job at Petrobras, which is a mark of distinction that signals they would be making their mark in the world. It validated the worth of a job seeker. From the beginning, Petrobras was not a sinecure for a friend of a politician. Employment and promotion were based solely on merit rather than on whom one knew. Many employees trained abroad at the best universities, and when Petrobras did not have the talent on hand it did not shrink from hiring foreign scientists and engineers. A board of directors, initially army officers, made decisions about the company’s future. But because army officers are generally not experts in science and engineering, Petrobras progressed beyond its dependence on the army to recruit civilian talent.

By 1958, Petrobras was producing 57,000 barrels of oil per day, enough to meet almost 60 percent of domestic demand. Petrobras was increasing production more than 6 percent per year. Petrobras’s chief service to Brazil has been to supply low-cost gasoline and other distillates of oil to enable Brazil to develop industry. Unlike other governments and their oil companies, Brazil gave Petrobras enough autonomy to make the decisions necessary to develop a cheap supply of oil. Second, Petrobras, by meeting domestic demand, saved Brazil foreign exchange that it would have otherwise had to spend to import oil. As Petrobras has grown, it has taken advantage of economies of scale, keeping the price of oil low. But Petrobras onshore oil fields did not deliver enough oil to keep refineries at capacity, causing the company to invest in exploration on and offshore. Offshore fields quickly became more productive than onshore ones. When Petrobras found the Campos Basin Field offshore, it realized that it lacked the technology to extract the oil and began a crash program to develop the technology. This program was expensive, particularly because inflation was high. As it became confident, Petrobras moved from shallow-water fields to deepwater fields because the latter were more productive. Petrobras used revenues from shallow-water fields to finance its immersion in deepwater oil exploration and development.

In 1997, Brazil effectively withdrew Petrobras’s status as a monopoly by permitting other companies to enter its oil industry, but Petrobras was then so large and efficient that it was able to maintain its monopoly. Since 1997, Petrobras has concentrated on increasing production and searching for overseas markets in which to sell its oil. Petrobras has been active in supplying other Latin American countries with oil and is seeking ways to partner with oil companies in Bolivia and Venezuela. Since 1997, Brazil has encouraged competition to produce still more oil, and in 2008 the country became a net oil exporter. Petrobras has recently discovered a large field offshore and this promises a bonanza of oil, elevating its status and that of Brazil still further. Oil revenues, once so small, are now large and a tempting source of government revenues through taxation. The government, perhaps wary of Petrobras’s dominance of the economy, created a new oil company, Petrossal, to manage Petrobras. Brazil appears to fear that Petrobras, by virtue of its success, has aggregated too much power over the economy. Whatever the government’s motives, Petrobras continues to grow, forecasting that by 2020 it will produce 6.4 million barrels of oil per day, half for domestic use and half for export. Petrobras aims to invest $224.7 billion by 2017 in exploration, production, and refinement.

See also: Brazil
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Petrochemicals

Xiaobing Li
Michael Molina

Crude oil is the most important primary resource for many chemical products, or petrochemicals. During oil extraction, light hydrocarbons come out of condensate fields and become one of the petroleum sources for chemical products. The others include naphtha, reforming gas oil, HVGO (hydrocracking tail oil), and refinery gas, all from a refining of crude oil. When crude oil is cracked, it permits the refiner to produce many diverse hydrocarbons that can then provide a group of well-defined, almost pure, chemical compounds. The production of these chemicals has given birth to a gigantic petrochemical industry, which manufactures alcohols, detergents, synthetic rubber, glycerin, fertilizers, sulfur, solvents, and the feedstocks for the manufacture of medicines, nylon, plastics, paints, construction materials, polyesters, food additives and supplements, explosives, dyes, and insulating materials.

The petrochemicals have a common nature of active double-bond, and they can be recombined with alkylation, isomerization, and catalytic reforming specialty chemicals, including ethylene, propene/propylene, butadiene, benzene, toluene, methylbenzene, and dimethyl benzene. These chemicals produce their derivatives. Three of their major derivatives, or three principal synthetic materials, are synthetic resin, synthetic fiber, and synthetic rubber.

First, the synthetic resin provides many important chemical compounds, including polyethylene (PE), polypropylene (PP), polystyrene (PS), polyurethane resin, and epoxy resin. Polyethylene, or PE, includes HDPE, LDPE, and LLDPE. Because of their thermoplastic resin natures, including chemical affinity, electric insulation, water repellent, and cold endurance, they are important chemical sources for plastic, pipes, building and construction materials, bottles, containers, and toys. Polyethylene is the most demanded petrochemical in the world with a total production of more than 96 million tons per year. Polypropylene, or PP, includes cellulose, macromolecular, or high molecular compounds. Because they are lightweight and heat resistant with a transparent feature, they are popular in automobile manufacturing, the defense industry, electronic appliances, instruments, computer hardware, the textile industry, and health care equipment. Polyvinyl chloride, or PVC, with features such as flame resistance, wear resistance, and pollution resistance, is important for soft products such as shoes, tubes, cables, toys, plastic sheets, artificial leather, furniture, suitcases, purses, book covers, stationeries, and foamed plastics.

[image: image]

Tanks for storing oil and other petrochemical products.

(Corel)

Second, synthetic fiber provides many important chemical compounds, including acrylic fiber, acrylonitrile butadiene styrene (ABS), acrylonitrile styrene (AS), polybutadiene (PBR), polyvinyl chloride (PVC), ethylene, nylons, polypropylene fiber, vinyl acetate, and spandex fiber. They are important sources for cloth, hats, curtains, carpet, artificial wool, tents, and ropes.

Third, synthetic rubber includes polysulfide rubber (PSR), polyurethane rubber (PUR), styrene butadiene rubber (SBR), butadiene rubber (BR), NBR, CR, EPR, IIR, and IR. These synthetic materials have become more and more important resources to replace metals such as steel, iron, and natural rubber in manufacturing, technology, and daily life.

The petrochemical industry uses about 5 percent of the total supply of oil and gas in the United States. Worldwide, the petrochemical industry produces 115 million tons of ethylene and 70 million tons of propylene per year. The largest petrochemical industries are located in the United States and Western Europe, including large complexes in Louisiana, United States; in Teesside in northeast England, United Kingdom; and in Rotterdam, Netherlands. Recently, major growth in new production capacity has taken place in the Middle East and Asia, including a large complex in Dahej in Gujarat, India.

See also: Crude Oil; Extraction; India; Natural Gas; Netherlands; Petroleum Products; Refining; United Kingdom; United States
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Petrodollars

Max Homerding

Petrodollars are defined U.S. dollars that are earned by the sale of crude oil and petroleum products from oil-exporting countries. The dominance of the U.S. dollar for foreign exchange can be tracked to the end of World War II when the United States constituted a large share of the world’s economy. Because of the size, stability, and role of the U.S. economy in global trade, the dollar is considered the premier reserve currency. Additionally, the dollar constitutes a substantial portion of the foreign exchange trade, adding liquidity to exchange markets. This allows oil-exporting countries to have a currency that is easily convertible to other world currencies to pay for imports or convert to the native currency for use in home economy while decreasing exchange rate risk.

Reinforcing the use of the dollar are the New York Mercantile Exchange (NYMEX) and IPE exchanges where contracts for oil are denominated in dollars. This allows for information transparency where oil can be priced correctly. The role of the United States as the third-largest producer and greatest consumer and importer of oil cannot be understated. In 2011, the United States consumed 22 percent of world petroleum and imported 45 percent of its oil needs.

The term petrodollar was first introduced in 1974 by Dr. Ibrahim Oweiss of Georgetown University. The advent of petrodollars as an economic factor in trade account balances occurred during the oil embargo of 1973 and the oil shock of 1979 when petrodollar surpluses occurred. These surpluses were followed by petrodollar deficits when oil prices declined.

During surplus periods, the current account of the oil-exporting country grows if that country does not increase imports from other countries. Meanwhile, the oil-consuming country experiences a current account deficit with the oil-exporting country if the oil-exporting country does not import other goods or services from the oil-consuming country. The transfer of wealth from oil consumer to oil producer would cause a slowdown in the oil-consuming country until imports and exports are at equilibrium.

Petrodollar recycling occurs when the oil-exporting nation either spends the dollars earned through oil exports by the purchase of imports for its domestic economy or when the oil-exporting country cannot absorb windfall profits into its economy and elects to deposit oil proceeds in dollar-denominated accounts in the oil-consuming country.

See also: Energy Consumption; Exploration; Exports; Imports; 1973 Energy Crisis; 1979 Energy Crisis; Oil Prices; United States
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Petroecuador (Ecuador)

Christopher Cumo

Owned by Ecuador, Petroecuador is that nation’s national oil company. If it chooses, Petroecuador may monopolize exploration for, production, refinement, transportation, and marketing of oil. Often, however, it has shown a tendency to partner with foreign firms, perhaps to share costs and access their technology. In 2012, Petroecuador began to cede its exploration and production to Petroamazonas, another oil company that Ecuador owns. Ecuador’s deputy minister of hydrocarbons suggests that this transfer is akin to a merger between Petroecuador and Petroamazonas in exploration and production. The merger will permit Petroamazonas to take charge of 14 oil blocks as well as the Amistad Natural Gas Field in the Guayaquil Gulf. As Petroamazonas concentrates on exploration and production, Petroecuador will concentrate on refinement, transportation, and marketing. Petroecuador has 1.5 billion barrels of oil in reserve, though one might wonder whether Petroamazonas wishes to take control of these reserves.

The government of Ecuador hopes that by merging Petroecuador and Petroamazonas, the oil industry will become leaner, with lower costs, higher productivity and efficiency, and more profits. Petroecuador and Petroamazonas produce 373,000 barrels of oil per day, 73 percent of Ecuador’s yield. Private companies in partnership with Petroecuador produce about 136,000 barrels per day. As of November 2012, Petroecuador produced 158,000 barrels of oil per day, and Petroamazonas, close behind, produced 150,000 barrels per day. Rio Napo is an oil company jointly owned by Petroecuador and Venezuela’s oil company PDVSA. In this venture, Petroecuador owns 70 percent of Rio Napo, whereas PDVSA owns the remaining 30 percent of Rio Napo. In 2012, Rio Napo produced about 65,000 barrels of oil per day. Rio Napo derives most of its oil from the Sacha Field. By 2014, Ecuador hopes to produce 546,000 barrels of oil per day, most of it coming, one might assume, from Petroecuador and Petroamazonas. In 2006, Petroamazonas took control of the oil fields that had belonged to U.S. company Occidental Petroleum, known simply as Oxy.
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Ecuadoreans line up with containers to purchase only some $3 worth of gas at a gas station in Quito, Ecuador, on June 12, 2003.

(AP Photo/Dolores Ochoa)

By 2012, China had emerged as a buyer of Ecuador’s oil. That year Petroecuador sold PetroChina, a Chinese oil firm, $538 million of oil. PetroChina had loaned Petroecuador $1 billion, which Petroecuador appears to be repaying in kind. PetroChina regards this loan as prepayment for Petroecuador’s oil. Petroecuador agreed to supply PetroChina 71 million barrels of oil over 30 months. In the early twenty-first century, the United States was Petroecuador’s chief customer, but China has surpassed the United States and is now Petroecuador’s leading trading partner. China has also become Petroecuador’s chief lender. In July 2012, Petroecuador agreed to supply PetroChina 130 million barrels of oil through 2017.

The exploration for and production of oil have harmed Ecuador’s environment. The question of who is at fault is not easy to answer. One line of thought blames Petroecuador for the shoddy state of the environment. Petroecuador had partnered with Chevron (once Standard Oil of California) in the 1980s, but when the concession expired in 1992, Petroecuador assumed full responsibility for operating the concession. Since then, Petroecuador, critics believe, has been corrupt, has refused to maintain its equipment, and has spilled untold numbers of barrels of oil on land and in what had been pristine waters. Between 2000 and 2008, alone, Petroecuador has admitted to more than 1,400 spills. By one estimate, Petroecuador has spilled more than 4.4 million gallons of oil. Poor storage facilities and leaky pipelines are to blame. Rather than acknowledge responsibility, Petroecuador pursues business as usual, drilling more than 400 new wells and 270 storage pits in Ecuador. Rather than cleanup these spills, Petroecuador aims to shift blame to Chevron. Indeed, Ecuador has sued Chevron, claiming it to be the polluter. Ecuador hopes to force Chevron to pay cleanup costs that should have devolved to Petroecuador. Ecuador also hopes to force Chevron to upgrade infrastructure though Chevron has not used Ecuador’s infrastructure in two decades. Chevron has fought back, airing a video of oil spills in Ecuador, pointing out that they are Petroecuador’s responsibility. Chevron believes that Ecuador is suing it because it is rich. Ecuador would gain nothing by blaming its own oil company.

A second line of thought, however, blames Chevron. Critics accuse Chevron of cutting corners in Ecuador and carelessly degrading the environment. Chevron did not respect the environment because Ecuador is poor. In a sense, Chevron has already admitted culpability. In the 1990s, it spent $40 million to improve the environment, but the money was inadequate to correct the level of destruction Chevron had wrought. Indeed, Chevron’s waste pits continue to leak today.

A third line of thought seeks to blame Petroecuador and Chevron for the state of the environment. The two had been partners and both polluted the environment. In turn, however, each points the finger of accusation at the other. Petroecuador is convinced that Chevron is to blame, and Chevron blames Petroecuador and Ecuador’s desire to extract money from it.

See also: China (The People’s Republic of China, PRC); China National Petroleum Corporation (CNPC); Ecuador; Exploration; Exports; Natural Gas; Occidental Petroleum; Oil Field; Oil Nationalization; Oil Transportation; Petroleos de Venezuela SA (PDVSA) (Venezuela); Pollutants of the Petroleum Industry; Refining; Standard Oil Company; United States; Venezuela
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Petroleos de Venezuela SA (PDVSA) (Venezuela)

Christopher Cumo

Venezuela created Petroleos de Venezuela SA (PDVSA) in 1976, when it nationalized the oil industry. Until the twenty-first century, PDVSA enjoyed a degree of autonomy. In 2002 and 2003, it opposed President Hugo Chavez. Chavez responded by firing everyone he suspected of disloyalty. In the aftermath of this purge, PDVSA emerged more docile but less able to attract talent. PDVSA remains 1 of the world’s 50 largest companies. Among state-owned oil companies, PDVSA ranks roughly second or third in size. It continues to have a global reach, partnering with foreign oil companies and owning gasoline stations in the United States.

In the 1990s, the magazine Petroleum Economist rated PDVSA’s management and finances as the best in the industry. Today, the Venezuelan president, Nicolás Maduro has tamed PDVSA’s finances, taking up to 50 percent of its revenues in taxes, about $35 to $45 billion per year. Since its heyday in the 1990s, PDVSA’s oil production has diminished 25 percent. Prior to the president’s intervention, PDVSA profited even in periods of low oil prices. These low prices caused economic dislocations, and some Venezuelans resented that the company profited when they faced hard times. Some people resented PDVSA’s autonomy.

In 1998, Hugo Chavez tapped into these sentiments, using the fears of ordinary people to win the presidency. As president, he immediately attempted to gain greater control of the company, especially because oil prices rose in the early twenty-first century. Chavez fired three presidents in consecutive years, and in response, PDVSA struck in 2002 and 2003. The company assumed that the tradition of autonomy would continue and that Chavez would retreat. Chavez instead crushed his opponents at PDVSA. Though he had won control of the company, the president did not interfere with PDVSA’s degree of vertical integration, a necessity because of the financial and technological challenges of extracting, refining, transporting, and marketing heavy and extra heavy oil. About 60 percent of Venezuela’s oil is extra heavy and another 15 to 20 percent is heavy. Chavez inserted his own people into PDVSA’s leadership and relied on their guidance. The president was eager to tout the importance of PDVSA’s oil revenues, and he announced grand plans to translate revenues into economic and social programs. Current president Maduro has continued these practices, ruling out any capitalist solutions for Venezuela’s economic policy. Analysts have difficulty predicting PDVSA’s behavior because company documents tend to read like propaganda.

It was important to Venezuela that the transition to nationalization and the formation of PDVSA proceed as smoothly as possible. Venezuela had learned from Mexico’s struggle to create Pemex during the dangers of a highly charged political environment. PDVSA adopted Saudi Arabia’s model about what a state-owned oil company should be. In its early days, PDVSA behaved like a private company, though it did not always have private shareholders. PDVSA retained as much as possible the same workforce that the private oil companies had used before nationalization. PDVSA issued quarterly reports in English through the rest of the 1970s and into the 1980s as private firms had done. At this stage, PDVSA modeled itself after Royal Dutch Shell, which had operated in Venezuela through its subsidiary Shell de Venezuela, and Exxon (once Standard Oil of New Jersey and now ExxonMobil), which had operated in Venezuela through its subsidiary Creole.

PDVSA, in the name of cutting costs, reduced the number of its subsidiaries from 14 in 1976 to 4 in 1978. As this number contracted, PDVSA encouraged competition among its remaining subsidiaries to ensure maximum productivity. The success of this approach was apparent. Between 1976 and 1981, exploration grew sixfold at PDVSA and production increased fivefold. PDVSA’s performance earned for Venezuela the nickname Saudi Venezuela. In 1980, PDVSA looked overseas for partnerships to escape the burden of taxation at home. This move may have signaled PDVSA’s dissatisfaction with government interference, the quotas of the Organization of the Petroleum Exporting Countries (OPEC), the decline in oil prices, and its endowment of primarily heavy and extra heavy oil. In 1982, PDVSA partnered with German firm Veba Oel. Additional partnerships followed with oil firms in Belgium, Curacao, Sweden, the United Kingdom, and the United States. The partnership with Sweden is curious because Sweden has no oil and perhaps wished to import oil from PDVSA. In 1990, the company bought CITGO, the gasoline company that gave PDVSA access to U.S. consumers. PDVSA became the first foreign oil company to enter the U.S. market.

The Venezuelan Congress disapproved of these actions because PDVSA had not sought its consent. Congress saw these moves as an attempt to evade taxes at home. Admiring the technology of the West, PDVSA established its own research and development center, where engineers could concentrate on creating the next generation of technology. Since President Chavez’s intervention, the PDVSA has increased its policies to uplift the poor. President Maduro’s continuation of these practices underscores the degree to which PDVSA has become a tool of social engineering and of political calculations.

See also: Crude Oil; Exploration; Exports; ExxonMobil; Gasoline; Mexico; Oil Nationalization; Oil Prices; Organization of the Petroleum Exporting Countries (OPEC); Royal Dutch Shell; Saudi Arabia; Standard Oil Company; Sweden; United Kingdom; United States; Venezuela
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Petroleum Politics

Brian C. Black

The growing centrality of humans’ need for petroleum has created a realm of international relations now referred to as petroleum politics. Beginning in the 1920s, oil became a strong component of diplomatic affairs, often linked to national security. By the twenty-first century, the politics of petroleum supplies was out in the open and provided great international power to nations and leaders with existing reserves.

Petroleum as an issue of national security would have never occurred to the American public in 1950, even though World War II had made political leaders acutely aware of its strategic importance; however, today, the concept is so common that most Americans find it impossible to recall a day when they controlled the bulk of the world’s petroleum supply. Indeed, a new world order has evolved that is organized by the power emanating from crude—those who must have it, but do not possess sufficient reserves themselves, and others who possess it but do not need it for themselves. In this twenty-first-century era of haves and have-nots, political scientist Michael Klare writes that the United States and other developed nations now exist in an era of “resource wars,” which he describes in this fashion: “For the American military establishment, this concern has particular resonance: while the military can do little to promote trade or enhance financial stability, it can play a key role in protecting resource supplies. Resources are tangible assets that can be exposed to risk by political turmoil and conflict abroad—and so, it is argued, they require physical protection. While diplomacy and economic sanctions can be effective in promoting other economic goals, only military power can ensure the continued flow of oil and other critical materials from (or through) distant areas in times of war and crisis. As their unique contribution to the nation’s economic security, therefore, the armed forces have systematically bolstered their capacity to protect the international flow of essential materials.”

Economists have also parceled the concept of resource wars into categories of new and old warfare. By doing so, they follow the logic of this chapter to argue that oil and war have been linked since the start of the twentieth century as oil “was considered a key strategic commodity and security.” Economists Mary Kaldor, Terry Lynn Karl, and Yahia Said then go on to explain that in new oil wars, the government connection has been eroded. They write, “New wars are associated with weak and sometimes ungovernable states where non-oil tax revenue is falling, political legitimacy is declining and the monopoly of organized violence is being eroded. In such wars, the massive rents from petroleum are used in myriad ways to finance violence and to foster a predatory political economy.” As a “rentier war,” conflict over oil is based only on crude’s remarkable value. Interested parties express little or no interest in long-term development of the region or resource. In addition, they often care little about the global nature of the commodity—except that it will bring them revenue. Often, they work with global oil corporations in an unfettered and unregulated arrangement that is seen as a major threat to the stability of crude as a commodity.

The necessity of a stable supply of petroleum to U.S. national security came of age in the second half of the twentieth century and would only intensify. As American petroleum reserves grew depleted and increasing consumption left the nation no choice but to increase imports, the United States was drawn into the Middle East petroleum vortex that had involved the great imperial powers for a century of colonialism. Although Saudi Arabia remained the strongest American friend in the region, Iraq emerged as the most significant demonstration of the geopolitical concept of resource wars. With the erosion or entire retreat of colonial authority, many nations suddenly faced power vacuums that were seized by a variety of leaders. The late twentieth century saw many examples of leaders of the developed world attempting to find diplomatic or military methods for managing relations with such individuals. These efforts grew more intense if the nation was of strategic importance because of its location or the resources that it possessed. In this fashion, the postcolonial era saw nations categorized under a petroleum measuring stick: have or have not. Of course, the suddenly independent nations of the Middle East fell into the “have” category.

In the twenty-first century, the value of crude is well known and nations possessing it openly leverage its value to benefit themselves. This point in the geopolitical structure of the world differs significantly from that of a century earlier when global corporations and the nations behind them bullied and dominated nations possessing petroleum. The key to this transition was the 1970s when automobile lines at gas stations in the United States and Europe functioned as one indicator of massive changes in global affairs after World War II.


Cold War

The Cold War was an ideological conflict between the United States and its allies and the Soviet Union and its allies that occurred after the end of World War II in 1945 to the collapse of the USSR in 1991.The Cold War dominated international affairs for almost 50 years, pitting the ideals of capitalism and Western democracy against Communism. The two sides engaged in proxy wars, notably in Korea in the 1950s and Vietnam in the 1960s and 1970s, and battled for influence around the world. The building of the Berlin Wall, the Cuban Missile Crisis, the Prague Spring, and the space race all became important events during this time. By 1991, due to dissatisfaction and popular revolts among its people, most Communist nations had overthrown their leaders and transitioned toward capitalism and democracy.



“Decolonization” refers to this era when many additional nations, loosed from colonial authority, became autonomous, responsible for their own development and governance. Although the Cold War added a new version of quasi-colonial authority as the American and Soviet diplomats vied to spread their ideology and to squelch that of their opposing superpower, overall, nations in Africa and particularly the Middle East could begin to pursue their own futures. Even if they lacked the internal political infrastructure to do so, they each sought to expand what power they did possess. In this new, unfettered political environment, the use and management of every resource took on strategic importance and, therefore, it follows that the administration of the world’s most sought-after commodity reflected these changes most acutely. Simply, when petroleum supplies stuttered, there was no safety net to catch American and European consumers—no federal method for offsetting the temporary glitches in supply.

From the strangle-hold of Western powers and the large petroleum corporations that dominate them, oil grew into a tradable, ultravolatile commodity. Yergin writes that this new era in world oil demonstrated that “oil was now clearly too important to be left to the oil men.” As political leaders in each oil nation assessed how best to leverage power for his nation from its supply of crude, it took little time for them to also realize the merit of joining forces with similarly endowed nations. Joining forces would allow oil-producing nations to control supply and prices and, finally, to gain a competitive advantage in negotiations with transnational corporations.

Gaining this leverage was the essential goal in September 1960 when these oil nations formed the Organization of the Petroleum Exporting Countries (OPEC) in Iraq. Its formation was precipitated by changes in the oil market after World War II and driven by the new status of many of these less-developed nations. Lacking exploration skills, production technology, refining capacity, and distribution networks, oil-producing countries were unable to challenge the dominance of the oil companies prior to World War II. OPEC allowed oil-producing nations to hold sway against powerful oil corporations that had dominated them in the previous era of oil exploration. It was one of the first large-scale, international political groups framed around a single resource—a cartel. OPEC’s founding members in 1960 were Iran, Iraq, Kuwait, Saudi Arabia, and Venezuela. Eight other countries joined later: Qatar (1961), Indonesia (1962), Libya (1962), United Arab Emirates (1967), Algeria (1969), Nigeria (1971), Ecuador (1973), and Gabon (1975) (Ecuador and Gabon withdrew from the organization in 1992 and 1994, respectively).

Possessing oil, however, did not result in an automatic economic shift within a nation. As journalist Peter Maass writes in Crude World: “One of the ironies of oil-rich countries is that most are not rich, that their oil brings trouble rather than prosperity.” In Nigeria, government ministers clash with military generals and civilians are entirely ignored in the effort to ease access to the nation’s oil reserves. Ecuador’s lack of concern over the behavior of oil developers contaminated a tributary of the Amazon River on which all life in the region depends. And, in nations ranging from Russia to Venezuela and to Guinea, government officials have used oil to consolidate political power and undergird their presence on the world stage.

The events in Iraq of the twenty-first century were set in motion by the embargo of the 1970s, which was directed toward the United States, but carried with it a dramatic effect on European powers, particularly France and Britain. As a result, the petroleum-desperate United States expanded its relations with Saudi Arabia and Kuwait. In addition, the primary concessions that had begun in Persia in 1901 and tied the region to Europe had expired. A bold new day of American geopolitics in the region had begun with the leadership of the Shah of Iran in the late twentieth century. In addition, from the 1970s forward, a nation such as Iraq was not simply left to British trade and development. In fact, Iraq, under the command of Hussein, remained a largely autonomous wild card in the region. After supplying nations caused petroleum disruption in the last decades of the century, it became apparent that ensuring control and supply could be used as a rationale for warfare. Competition for the remaining petroleum reserves focused the attention of many nations on the Middle East, which holds approximately two-thirds of the known supply. The ascendance of geopolitical power to the region emerged in the second decade of the twenty-first century in the form of Dubai, United Arab Emirates, which grew from the desert much like a mirage.

Nations without the infrastructure of roads and railways—as well as that needed to grow, store, and process grain and other foodstuffs—also find it difficult to feed all of their citizens. In the twenty-first century, four nations produce almost two-thirds of the world’s total of wheat, rice, and feed grain—petroleum-intensive agriculture. China and the United States account for approximately 20 percent each while the European Union and India produce 14 and 10 percent respectively. Growing populations will demand even more production, which requires more petroleum. Complicating the situation further, in the new world order, many developed nations are serving as food exporters. For instance, arrangements termed “neocolonialism” are being formed between nations such as China with Saudi Arabia, Libya with Ukraine, and India with Kazakhstan to provide food crops to nations without the ability to produce its own. In this fashion, nations on the other side of the development gap artificially leap it—skipping the costly development of infrastructure—on the value of commodities such as petroleum, creating a remarkably complex world.

See also: Algeria; China (The People’s Republic of China, PRC); Crude Oil; Ecuador; Energy Consumption; France; Gabon; Globalization; India; Indonesia; Iran; Iraq; Kazakhstan; Kuwait; Libya; Nigeria; Organization of the Petroleum Exporting Countries (OPEC); Qatar; Saudi Arabia; Russia; Ukraine; United Arab Emirates (UAE); United Kingdom; United States; Venezuela
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Petroleum Products

Li Fang

Although petroleum is currently the most valuable raw material for social and economic development, it is only useful for industrial and commercial purposes after crude oil is refined into a petroleum product. These refined products include fuels for transportation and electrical power plants; important sources for chemical products such as plastic, cloth, fertilizers, medicines, and foodstuffs; and construction and building materials. Petroleum refineries separate different elements of crude oil into light, middle, and heavy distillates. Statistics from 2012 reflect that 72.7 percent of petroleum products on the market belong to the fuel oils, 20 percent to chemical materials, 2.5 percent to asphalt, 2.5 percent to petroleum coke, 1.5 percent to lubricating oils, and 0.8 percent to wax.

Fuel oils are the most essential and constitute the largest share of petroleum products. They are described as “energy carriers” and include several classes such as gasoline, jet fuel, diesel fuel, heating oil, and heavier fuel oils. Gasoline is the lightest oil with a low temperature boiling range, followed by kerosene, and both are distilled from crude oil. Kerosene can be used for aviation fuel or jet fuel. Diesel also serves as fuel oil, and includes heavy as well as light diesel oils. Because of the ever-expanding market for automobiles, the demand for gasoline skyrocketed in the twentieth century and has continued into the twenty-first. In the 1920s, a barrel of crude oil (42 gallons) could produce 11 gallons of gasoline, 5.3 gallons of kerosene, 20.4 gallons of gas oil and distillates, and 5.3 gallons of heavy distillates. In more recent years, a barrel of crude oil yielded 21 gallons of gasoline, 3 gallons of jet fuel, 9 gallons of gas oil and distillates, and somewhat less than 4 gallons of lubricants and 3 gallons of heavier residues.

The refining process produces many important chemical sources such as ethylene, propylene, and butane through a catalytic-cracking process. When crude oil is cracked, it permits the refiner to produce many diverse hydrocarbons that can then be recombined by alkylation, isomerization, and catalytic reforming to produce specialty chemicals. This is a group of well-defined, almost pure, chemical compounds. The production of these chemicals has given birth to a gigantic petrochemical industry, manufacturing alcohols, detergents, synthetic rubber, glycerin, fertilizers, sulfur, solvents, and the feedstocks for the manufacture of drugs, nylon, plastics, paints, polyesters, food additives and supplements, explosives, dyes, and insulating materials. The petrochemical industry uses about 5 percent of the total supply of oil and gas in the United States. Worldwide, the petrochemical industry produces 115 million tons of ethylene and 70 million tons of propylene per year. The largest petrochemical industries are located in the United States and Western Europe, including large complexes in Louisiana, United States; in Teesside in northeast England, United Kingdom; and in Rotterdam, Netherlands. Recently, major growth in new production capacity is in the Middle East and Asia, such as a large complex in Dahej in Gujarat, India.

The heavier distillates from the refining process include lubricating oils, paraffin wax, asphalt, and bitumen. Even though lubricating oils use only 1.2 percent of petroleum products, there are hundreds of thousands of different kinds and brands depending on viscosity-temperature characteristics. Lubricants produce heavy as well as light machine oils, motor oils, and greases. Wax includes liquid paraffin, microcrystal wax, and Vaseline. Liquid paraffin is used for medical supplies, cosmetic products, polishing products, and frozen food packaging. Microcrystal wax serves as an important source for household products. Asphalt and bitumen form asphalt concrete for paving roads, parking lots, roofing, and similar uses. Another 6,000 items are manufactured from petroleum waste by-products, including fertilizer, linoleum, perfume, insecticides, petroleum jelly, soap, vitamin capsules, and others.

See also: Crude Oil; Gasoline; India; Kerosene; Liquefied Petroleum Gas (LPG); Natural Gas; Netherlands; Oil Barrel; Petrochemicals; Refining; United States; United Kingdom
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Petronas (Malaysia)

Christopher Cumo

Overview

Petroliam Nacional Bhd., known simply as Petronas, is Malaysia’s state-owned oil company. Like Sonatrach of Algeria, Petronas has a global presence. One analyst ranks Petronas as a “second-echelon oil major.” Petronas has grown over the years into a multinational oil and natural gas company with offices in more than 30 countries. In 2008, Petronas generated roughly 40 percent of Malaysia’s income and was the country’s largest source of tax revenues. By 2013, Petronas derived over half of its oil and natural gas from abroad. Unlike other state-owned companies in Malaysia, scandal and corruption have not tainted Petronas, which promotes itself as a natural resources manager. Petronas ranks as 1 of the world’s 10 most profitable energy companies. Because of its record of good judgment and sound management, foreign oil companies are eager to partner with Petronas. The company has discovered that by focusing overseas, it can block political interference at home. Yet because the government and Petronas are so closely linked, political interference is inevitable. In the past, the government has financed projects for which Petronas was ill suited. Some analysts worry that the government may use Petronas, as has happened to Sonatrach, as an employer to which Malaysia may appoint cronies to sinecures, even though they are not qualified to manage an oil company. Despite these concerns, Petronas has a reputation as one of the world’s best-managed state-owned firms. Although Petronas has partnered with foreign firms, it has managed to retain the majority of oil and natural gas revenues. From foreign firms, Petronas has gained access to and knowledge of the most advanced technology. Despite the cost of these partnerships, Petronas retains control of 85 percent of oil and natural gas revenues and employs 400,000 people. Petronas’s hiring practices extend to foreign companies, which must hire Malaysians preferentially and train them for senior positions.

[image: image]

With a backdrop of Malaysia’s landmark Petronas Twin Towers, a man prepares to fill up his motorcycle with gasoline at a petrol station in Kuala Lumpur on June 16, 2004. With their thirst for oil skyrocketing along with prices, Asian countries were urged to reduce their reliance on the volatile Middle East, cooperate more to find new reserves at home, and build a common stockpile to guard against market shocks.

(AP Photo/Teh Eng Koon)

In addition to oil and natural gas, Petronas is a leader in the development of liquefied natural gas (LNG) and has become adept at drilling offshore in deep water. Because of its successes, Petronas is Southeast Asia’s only Fortune 500 company. Petronas has built an international empire chiefly by merging with or buying foreign firms. One analyst expects the pace of mergers and acquisitions to quicken in coming years.

History

In 1957, Malaysia gained independence from Britain. The new Malaysian government was cautious about producing oil and natural gas on its own and for a time was content to allow foreign companies to pursue business as usual so long as they paid royalties on time. The Malaysian government instead devoted its energies to calming ethnic tensions among the Malaysians, Chinese, and Indians who inhabited the peninsula.

In 1974, in the aftermath of the embargo by the Organization of the Petroleum Exporting Countries (OPEC), Malaysia, eager to capture profits from high oil prices, passed the Malaysian Companies Act, creating Petronas. That year, the Petroleum Development Act gave Petronas ownership of all oil and natural gas in Malaysia. Petronas was, from the outset, Malaysia’s only state-owned oil and natural gas company. At this early juncture, Malaysia did not nationalize the oil industry but instead required foreign firms to contribute money to the development of Petronas. Malaysia’s Ministry of Finance is the sole shareholder of Petronas, and the country’s prime minister heads the board of directors. In contrast to several other countries, government does not tax Petronas heavily. As a result, the company has retained the money necessary to fund its overseas expansion. Petronas does pay royalties, taxes, or export duties to the government. As the shareholder, Malaysia also receives dividends.

Malaysia has permitted foreign companies to partner with Petronas. In 1976, for example, Royal Dutch Shell agreed to a partnership on the understanding that it would recover 20 percent of the cost of exploring for oil and 25 percent for natural gas and would pay the government 10 percent royalties. The remaining 70 percent was split between Petronas and Shell with Petronas getting 70 percent of this 70 percent. Similar agreements with other foreign companies followed. In this way, Petronas was the dominant partner in any partnership with a foreign firm. In the late 1970s, Petronas discovered a large reserve of natural gas offshore from Sarawak. Japan emerged as a buyer of this natural gas. This discovery led to the building of a $3.2 billion LNG plant, in which Shell and Esso, a subsidiary of ExxonMobil, took 15 percent apiece ownership. Petronas owned the remaining 70 percent of the structure. Construction began in 1979 and Petronas shipped the first LNG to Japan in 1983. The investment in natural gas has proven wise because more than 40 percent of Petronas’s revenues come from the sale of natural gas and LNG. More recently, Petronas has partnered with companies in Japan, South Korea, and Taiwan in the development of LNG. Among its foreign ventures, Petronas has produced oil and natural gas in Sudan, Algeria, Myanmar, Chad, Iran, and Turkmenistan. Overseas operations contribute more than 40 percent of Petronas’s income. Another 37 percent comes from exports and 21 percent from domestic production. In recent years, Petronas has been active in the South China Sea, a region in which a number of oil companies operate. Here, Petronas has displayed its talent for forging partnerships so that it can maximize its acquisition of oil and natural gas. By 2009, Petronas, both on and offshore, commanded some 27 billion barrels of oil equivalent worldwide. About one-quarter of these reserves is overseas and under Petronas’s control through its partnership with foreign firms.

See also: Malaysia
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Pipeline

Christopher Cumo

In 1863, Russian chemist and architect of the periodic table Dmitri Mendeleev may have been the first to propose a pipeline as a conduit for oil. This suggestion made sense because a pipeline transports a higher volume of oil at lower cost than a railroad. Although pipelines have been laid underwater, the cost and technical demands of an underwater pipeline make it unfeasible in many instances. A tanker is a cheaper means of transporting oil across water. A pipeline may transport crude oil, refined oil, and even natural gas among other substances.

There is no consensus about who built the first pipeline. According to one thesis, Russian engineer Vladimir Shukhov of the Branabel Company built the first oil pipeline in the late nineteenth century. Another thesis locates the origin of an oil pipeline in the 1860s, when the Oil Transport Association built a 6-mile pipeline in Pennsylvania, where oil had been discovered in 1859.

An oil or natural gas pipeline may be made of steel or plastic. Given that plastic does not corrode, it seems surprising that it is not used more often. The interior of a pipeline is not large, only 4 inches to 2 feet in diameter. A pipeline is typically buried 3 to 6 feet beneath the ground’s surface. The Alaska oil pipeline, for example, has underground sections, particularly where caribou migrate so as not to impede them, though much of the pipeline is above ground. Concrete may anchor a pipeline in place, strengthening it. If oil were introduced into a level pipeline it would not move. Pumping stations, spread at intervals along the pipeline, move the oil, generally at a rate of 3 to 20 feet per second. Pipelines that specialize in moving natural gas are steel with a diameter of 2 inches to 5 feet. Compressor stations keep the gas at high pressure and density. A pipeline may also pump ethanol. Brazil transports ethanol from sugarcane in pipelines. The United States may construct pipelines to transport ethanol from corn. Ethanol, however, has a large amount of oxygen and so corrodes pipelines. Some experts have wondered about whether it is too costly to transport ethanol by pipeline.

Because oil and natural gas are flammable, the pipelines that carry them pose hazards. In June 1976, for example, a road construction team in Los Angeles, California, apparently unaware how shallow a pipeline was that carried gasoline, punctured the pipeline. The gasoline erupted into flames, leaving 9 dead and 14 injured. In 1982, a section of the Trans-Siberian Pipeline exploded. Russia charged the Central Intelligence Agency with sabotage, an accusation that the United States rejects. In October 1998, in one of the worst accidents of its kind, a section of pipeline exploded in Nigeria, killing 1,200 people. Many of the dead had gotten too close to the flames in their search for oil for their own use.

The United States has the most pipelines. The value of all pipelines in the United States grew from $23 billion in 2006 to $39 billion in 2008. Of its roughly 492,000 miles of pipelines, 152,000 miles carry oil, whereas the majority, 340,000 miles, transport natural gas. The United States has more than 210 natural gas pipelines. Texas, Louisiana, Oklahoma, Kansas, Illinois, and California have the most mileage of natural gas pipelines. Russia ranks second with roughly 153,000 miles of pipelines, not all of which carry oil or natural gas. Third is Canada, with roughly 61,000 miles of pipelines, of which, 14,600 miles carry oil and 46,900 miles carry liquid petroleum gas. China ranks fourth, with 36,000 miles of pipelines, 17,500 miles of which transport natural gas, 12,500 miles of which carry crude oil, and 6,050 miles of which transport refined oil. Fifth is Ukraine, with roughly 26,000 miles of pipelines, 20,700 miles of which carry natural gas, 1,160 miles of which transport liquid petroleum gas, and 2,600 miles of which carry refined oil.

Pipelines are not apolitical structures. Some have caused controversy. In the United States and Canada, for instance, attention has focused on the yet-to-be-built Keystone pipeline. TransCanada, an oil and natural gas company, wishes to build a 2,000-mile pipeline from Alberta, Canada, south to the Gulf of Mexico, where refineries in Texas would refine the oil. The Keystone pipeline would carry Canadian tar sands oil, likely doubling U.S. importation of this commodity. U.S. President Barack Obama, receptive to the objections of environmentalists, refused to permit construction in January 2012.

Environmentalists have been intransigent, noting that the production of oil from tar sands liberates thrice the amount of carbon dioxide as does the production of oil by conventional means. The pipeline would transport 900,000 barrels of oil per day to the United States, polluting the air as much as would 6 million automobiles. Tar sands require water to isolate the oil. This water, containing cyanide and ammonia, might seep into drinking water. Contaminated water may cause cancer, kidney failure, and lupus. The pipeline would span six states and several bodies of water, including the Missouri, Yellowstone, and Red Rivers and the giant Ogallala Aquifer whose water is vital to agriculture. Refineries in Texas would emit poisonous sulfur dioxide and nitrous oxide, causing smog and acid rain and worsening respiratory ailments. Environmentalists fear leaks and spills. The American Petroleum Institute, by contrast, dismisses these concerns as ill-informed.

See also: Alaska Oil Pipeline; American Petroleum Institute (API); Brazil; Canada; China (The People’s Republic of China, PRC); Crude Oil; Keystone XL Pipeline; Natural Gas; Nigeria; Oil and Gas Pipeline; Oil Tanker; Oil Transportation; Refining; Russia; Ukraine; United States
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Piper Alpha North Sea Explosion (1988)

Christopher Cumo

In 1973, U.S. firm Occidental Petroleum discovered oil and natural gas in Britain’s North Sea. One of the platforms the company built was christened Piper Alpha. The platform was 120 miles northeast of Aberdeen, Scotland. Piper Alpha began extracting oil from beneath the ocean floor, 144 kilometers below sea level, in 1976. That year, Piper Alpha extracted 250,000 barrels per day, an amount that later increased to 300,000 barrels per day, though by 1988 the figure had diminished to 125,000 barrels per day. Sometime after 1976, Piper Alpha gained the capacity to extract natural gas as well as oil.

Two pumps, A and B, extracted natural gas from 24 undersea wells. One might fault the design of the platform in putting the pump room next to the control room, ensuring that any explosion would consume the control room, leaving workers without direction and leadership.

On the morning of July 6, 1988, workers removed the safety valve from Pump A for maintenance. The day shift did not complete maintenance and sealed A with a metal disc known as a flange. The engineer in charge of this operation filed a report that A was not suitable for use and should not be restarted until the safety valve had been reinstalled. The engineer did not tell anyone of these instructions but left his report in the control room, where it subsequently disappeared. Consequently, the night shift of 62 men knew nothing of the dangers of A. Minutes before 10 p.m., on the night of July 6, Pump B ceased to function and the manager decided to switch to A. No one noticed the absence of the safety valve, probably because machinery encumbered it. About 10 p.m., workers turned on Pump A. It began filling with natural gas and as pressure built the flange gave way. Natural gas escaped into the pump room. Alarms sounded but before anyone could take action the pump room burst into flames, consuming the control room and disabling the pumps that were to have deluged the fire with water. Fire consumed the lifeboats before the crew could use them. Men went to the helicopter deck to await evacuation, but the fire and smoke prevented helicopters from attempting to rescue them. In hopes of enabling the water pumps, though the fire had disabled them, two men went to their death trying to reach the pump room. The fire reached 150 meters in diameter, killing 167 of the crew of 228. The Piper Alpha explosion marked the worst loss of life on an oil platform. The Church of St. Nicholas in Aberdeen built a chapel to memorialize the dead.


North Sea

Part of the Atlantic Ocean, the North Sea is a body of water bordering Norway, Denmark, Scotland, England, the Netherlands, Germany, Belgium, and France. The North Sea hosts large deposits of petroleum, with a history of extraction dating back to the 1850s. Major fields include the Buzzard field, discovered in 2001, containing estimated reserves of 400 million barrels. The Johan Sverdrup oil field, discovered in 2010, contains estimated reserves of 1.7 to 3.3 billion barrels. Production is planned for 2018.



See also: Natural Gas; Occidental Petroleum; Petroleum Products; United Kingdom; United States

References

Guthrie, Kevin, “Piper Alpha Oil Rig Disaster: The Worst Oil Rig Disaster in History.” suite101.com/article/piper-alpha-oil-rig-disaster-a139859. Accessed November 4, 2013.

“1988: Piper Alpha Oil Rig Ablaze.” news.bbc.co.uk/onthisday/hi/dates/stories/july/6/newsid_3017000/3017294.stm. Accessed November 4, 2013.

Pratt, Wallace E., and Dorothy Good. World Geography of Petroleum. London: Oxford University Press, 1950.

Raymond, Martin S., and William L. Leffler. Oil and Gas Production in Nontechnical Language. 3rd ed. Tulsa, OK: PennWell, 2006.

Wolfson, Richard. Energy, Environment, and Climate. 2nd ed. New York: W. W. Norton, 2011.

Pollutants of the Petroleum Industry

Xiaobing Li
Michael Molina

Since its inception, the petroleum industry has produced many pollutants that have affected the environment of various ecosystems across the world. Through oil spills, increased toxicity of natural habitats, and contributions to greenhouse gas emissions and climate change, the petroleum industry has often had a negative effect on the environment. This has led to stiff resistance from critics and activists, sparking improved practices, legislation, and other measures taken to curb the ever-growing power of the petroleum industry.

Crude oil itself has proven to be toxic to humans and wildlife. Effects of improper contact with oil can include birth defects, cancer, and death. Oil spills remain a major problem for the environment. Major oil spills including the Exxon Valdez spill in 1989 and the Deepwater Horizon spill in 2010 caused severe environmental damage. After oil spills, ecosystems and wildlife suffer destruction and contamination, and cleanup can often take years.

Many techniques used in the extraction of petroleum remain harmful to the environment. Hydraulic fracturing, or fracking, is a process whereby sand, water, and chemicals are injected at high pressures to blast open shale rock to release the petroleum or gas trapped inside. The volume of water involved can exceed a million gallons, and the depth and length of the well can vary depending on the hydrocarbon formations. The pressurized fluid causes the formation to crack, allowing the oil or natural gas to flow up the well. Toxic chemicals may be involved in the injection, and can also damage drinking water supplies. Air emissions from hydraulic fracturing also contribute to greenhouse gases. Runoff from petroleum processing and petrochemicals also causes harm to the environment, with toxic wastes being dumped into nearby bodies of water. Gas and oil pipelines have damaged many surrounding habitats, rendering entire areas polluted.

Air pollution remains another important issue with the petroleum industry. Exhaust from derrick engines, generators, pump engines, and compressors can all contribute to worsening air quality. Discharge of natural gas during production testing, as well as deforestation, and the depletion of natural resources also cause great harm to the environment. Many air pollutants from the oil industry include nitrous oxides, sulfur oxides, carbon monoxide, hydrogen sulfide, benzene, toluene, and xylenes. Polluted air causes many harmful effects for the environment and humans. Reduced visibility, damage to crops and livestock, and sickness in humans can all result. When nitrous oxide and sulfur dioxide combine with water in the atmosphere, acid rain is produced. Acid rain pollutes anything it comes into contact with, including vegetation and bodies of water. Polluted environments from acid rain can eventually kill local wildlife. These environmental issues have become increasingly problematic, especially in newly rapidly industrializing nations. In Beijing, China, for example, air quality has proven to be particularly troublesome. In 2013, the city’s pollution levels reached 40 times higher than international safety standards. Automobile emissions, construction projects, and coal burning remain key factors in China’s decreasing air quality, and government officials continue to tackle this problem.

Although not as severe as China, air pollution in other countries remains an important issue. In the United States, the Environmental Protection Agency (EPA) has enacted certain standards to restrict pollution emissions. In 1970, the U.S. Congress enacted the Clean Air Act Amendments, setting into motion a nationwide effort to improve air quality. The EPA has identified major sources of pollution related to petroleum, including mobile sources (cars, trucks, buses) and stationary sources (factories, refineries, power plants). The 1990 Clean Air Act Amendments direct the EPA to set standards for major sources of air pollution.

Despite efforts at regulation, pollution continues to be a major problem for China and the United States, along with other countries, including Ecuador, Nigeria, Colombia, and much of the developing Third World. Unfortunately, these countries rely on their petroleum industries for economic growth and often treat environmental considerations as secondary. The human and environmental impact will continue until greater regulations and efforts at protection are enforced.

See also: China (The People’s Republic of China, PRC); Colombia; Crude Oil; Deepwater Horizon Oil Spill (Gulf of Mexico, 2010); Ecuador; Exxon Valdez (Alaska, 1989); Nigeria; Pipeline; United States
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Prestige Oil Spill (Spain, 2002)

Christopher Cumo

The Disaster

At some time during its voyage from Latvia to Singapore, the tanker Prestige hit a container in the ocean and began to leak oil. Given its route, it is not clear why Prestige was in Spanish waters in the North Atlantic. By one account, Prestige was capable of holding 81,000 tons of oil in its hull, a smaller amount than many other tankers can carry. By November 13, 2002, the tanker was in Spanish waters. A storm entrapped it, and 1 of its 12 tanks exploded. The situation was, however, not yet critical. Although Prestige was damaged and leaking oil, it was still under its own power. The Greek captain, Apostolos Mangoures, sought entrance to port, where his Filipino crew could make repairs. Unwilling to take a leaking vessel into port, Spain, Portugal, and France all refused Prestige aid, a decision many would regard as selfish and dangerous. In fact, Spain towed it farther out to sea, where it would be someone else’s problem. Unable to get assistance from any vessel or government, the tanker drifted at sea for about a week. On November 19, 2002, the tanker split in two and sank, apparently much like the ill-fated Titanic. When Prestige split, it spilled 20 million gallons into the Atlantic Ocean. Spanish officials predicted that the cold waters of the northwestern Atlantic would freeze the oil, removing the danger of further leakage. Despite these predictions, Prestige leaked an additional 125 tons of oil per day, polluting the coast and its delicate ecosystem and harming fisheries. In total, the ship spilled perhaps 63,000 tons of oil. Another account holds that the tanker spilled 27,000 tons of oil. The ship took 50,000 tons to the bottom of the ocean. One month after the disaster, 33,000 gallons of oil were still leaking per day.
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The Bahamas-registered Prestige oil tanker is seen broken in two some 150 miles off Spain’s coast in the Atlantic Ocean on November 19, 2002.

(AP Photo/Douanes Francaise/Avion Polmar II)

In 2004, remotely operated craft were thought to have removed the remaining 13,000 cubic meters of oil still in the wreck. When Prestige sank it came to rest 4,000 meters beneath the ocean, making efforts to get at the remaining oil difficult. Engineers used remotely controlled ocean craft to weld cracks in the hull of the tanker to slow the oil leakage to 20 liters per day. Drilling holes in the hull allowed remotely controlled craft to suction out oil into large aluminum containers. Thereafter, engineers released microbes into the hull to decompose the remaining oil. These efforts took two years and cost more than $100 million. Another estimate put the cost at $2.5 billion. By comparison, the price tag on cleaning up the Exxon Valdez disaster was $3 billion. After all figures were tallied, the official estimate put the loss of oil at 20 million U.S. gallons, more than 80 percent of Prestige’s 77,000 tons of oil.

In March 2006, well after the cleanup had ceased, authorities discovered new oil had been leaked by Prestige. Apparently the microbes had not decomposed it. Spanish physicist Jose Lois De Pablos, working in Madrid, estimated that 16,000 to 23,000 tons of oil remained in the hull of the wreck, not the 700 to 1,300 tons that the Spanish government had estimated. There was fresh danger that the microbes, ineffective at decomposing the oil, would nonetheless eat their way through the hull, allowing oil to flow to the surface and once more disfigure the coastline.

Environmental Damage

The World Wildlife Fund estimated that the environmental damage from the Prestige debacle was at least as serious as the Exxon Valdez tragedy in Alaska, though various news agencies praised the efforts to clean up the ecosystem. These efforts cost about $3.2 billion. The environmental dimensions of the spill were so mammoth that the spill soiled more than 1,000 kilometers of coastline and more than 1,000 beaches in Spain, Portugal, and France. The spill was the largest in the histories of Spain and Portugal. The spill harmed coral reefs, sharks, whales, birds, fish, and marine invertebrates. Fishermen could not work Spanish waters for six months. Spain closed its waters to fishing, depriving some 21,000 fishermen of their livelihood. Analysts warned that the toxic chemicals in oil might endanger plankton, fish eggs, marine invertebrates, and possibly cause cancer in them and the organisms that preyed on them. The spill likely killed 15,000 birds, with some species now on the verge of extinction. It may take a decade for the population of marine invertebrates to rebound and marine mammals may fare even worse. One volunteer feared that the disaster was so extensive that it would never be fully cleaned up. Inexplicably, the Spanish government did not organize or fund the cleanup efforts. In Spain, activists criticized the government for doing nothing to prevent the tragedy or cleaning up the effects of it. Academics joined activists in condemning Spain for its inactivity. Thousands of volunteers descended on Spanish, Portuguese, and French coastline and beaches to clean the environment at their own expense. One volunteer left for Spain after watching a Cable News Network (CNN) broadcast of the spill. On August 5, 2003, he reached Spain, backpacking and hitchhiking to the village of Larino. The European Union commended the volunteers for the effectiveness of their efforts. Yet their work was hazardous. Some volunteers suffered respiratory and cardiovascular diseases and chromosomal irregularities.

Ownership and Legal Issues

The Prestige incident has become so complicated partly because it seems impossible to trace its ownership and thus affix blame. It is difficult to fix responsibility for the disaster when it is not easy to trace ownership of the vessel. Was Prestige a Greek or Liberian tanker? One account, in keeping with the fact that the captain was Greek, holds that Prestige was a Greek tanker registered in the Bahamas. Another account holds that though Prestige was a Greek tanker, a Liberian company owned it. A third account holds that a secretive Greek family owned the tanker and had registered it in Liberia. This version contradicts the statement that Prestige had been registered in the Bahamas. A fourth version holds that Prestige was a Greek tanker that Russian company Crown Resources registered in Switzerland, again contradicting the version that the tanker had been registered in the Bahamas. It is even unclear who owned the oil in Prestige’s hulls. One account holds that a British company owned the oil, but it seems problematic that a ship originating in Latvia had British oil. Russia seems a more likely candidate. If, however, Britain was the owner of the oil, it seems reasonable that the London Steam-Ship Owner’s Mutual Insurance Association, known simply as the London Club, insured Prestige, though it was surely not a steam-powered vessel.

In the aftermath of the disaster, Spanish authorities arrested Captain Mangoures on the pretext that he had not cooperated with them and had harmed the environment. In May 2003, Spain sued the American Bureau of Shipping for $700 million for rating Prestige seaworthy. In 2007, the judge assigned to adjudicate the case dismissed it. He ruled that the American Bureau of Shipping could not be held liable for the events that led to the oil spill and the sinking of Prestige. Spain had hoped to try the case in the United States, but the judge ruled it was the wrong venue. In a separate case, Prestige’s captain was exonerated of wrongdoing. Indeed, one might argue that blame rests with the governments of Spain, Portugal, and France for not aiding the ailing tanker. Much attention has focused on whether Prestige was truly seaworthy. Before its fateful voyage, Prestige had visited St. Petersburg without Russian officials inspecting it, as they ought to have done. The previous captain of the tanker had complained about its defects, and when nothing was done to correct them he resigned. The American Bureau of Shipping had doubts about the seaworthiness of Prestige’s sister ships: Alexandros, Centaur, and Apanemo. All were scrapped between 1999 and 2002, leading one to wonder why Prestige was allowed to remain afloat.


Pollution

Pollution is an element in the environment that causes harmful or poisonous effects. It can cause land, air, water, and other elements to be unsafe, and has proven to be a major global concern in the twenty-first century. Petroleum-related pollution remains a serious problem, with oil spills causing major damage to ecological systems and wildlife. Drilling and production activities contaminate areas surrounding well sites, and emissions from oil and gas infrastructure contribute adversely to air quality. Oil and gas industry wastes can also produce toxic chemicals that contaminate groundwater and surface water.



Legacy

In the aftermath of the disaster, the World Wildlife Fund recommended that single-hulled tankers like Prestige be replaced with thicker double hulls to lessen the danger of an oil spill should a tanker become disabled. The United States eliminated the use of single-hulled tankers in 2012, and other countries are expected to follow its lead. Since the debacle, tankers have been reluctant to venture into waters off the coasts of Spain, Portugal, and France.

See also: Portugal; Spain
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Proration Regulatory Laws

Christopher Cumo

Context of Proration

Proration regulatory laws derive from the word “prorate,” meaning to regulate the production of some commodity, in this case oil and natural gas. These laws thereby give government or an oil company power to regulate the production of oil and natural gas without an expectation that every well must yield the same quantity of oil or natural gas. As a rule, these laws allow for proportional production so that a field with twice the oil or natural gas of another field will yield twice the oil or natural gas. Proportionality counts for more than equality of production. Proration regulatory laws serve to rein in excessive and sometimes wasteful production of oil and natural gas in favor of keeping supply in line with demand. These laws developed in the early decades of the twentieth century, when supply generally outran demand, causing oil and natural gas to become nearly worthless. State governments saw in proration regulatory laws a means of trying to keep supply from outrunning demand. Today, the problem is that demand has outstripped supply.

The Case of Oklahoma

In Oklahoma, overproduction, an endemic problem throughout the early twentieth century, coupled with the diminution in demand during the Great Depression, led Oklahoma governor William H. Murray to declare martial law in 1934 to force the state’s proration regulatory law to reduce production in hopes of averting a crisis in oversupply. The Oklahoma Corporation Commission had been a pioneer in drafting the nation’s first proration regulatory law in 1914, though the Great Depression marked the governor’s first attempt to impose this law by martial law. At the time, observers questioned whether government could use martial law to enforce what was essentially the conservation rather than production of oil and natural gas.

Oil companies did not like being told how much oil to produce, and during the Depression the Champlin Refining Company won the right in federal court to disregard Oklahoma’s proration regulatory law. In response, Governor Murray sent the National Guard to shut down the oil fields until oil prices had begun to rise. The decision was controversial. With oil fields out of production, workers lost their jobs, adding to the mass unemployment during the Great Depression. The unemployed oil field workers turned their ire on the National Guard. In some cases the National Guard responded by spraying the unemployed with tear gas. The unemployed workers fought for their jobs, rigging oil wells so that when the meter indicated a halt in production, oil was actually flowing. Workers laid pipelines at night to carry oil to hidden depots. Oil companies rented unoccupied warehouses, filling them with receptacles to hold oil. In this climate of deception, Governor Murray’s effort to regulate oil production failed. Oil companies, unable to buy from Oklahoma, simply turned elsewhere for oil.

See also: Natural Gas
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Prudhoe Bay (Alaska)

Christopher Cumo

Russia owned Alaska before the United States purchased it. Russians noticed pools of oil on the surface of the land but made no effort to develop an oil industry. The United States’ purchase of Alaska in 1867 did not immediately change matters. The United States sank the first well in Alaska in 1898 but found little oil. Subsequent finds were likewise unspectacular. Prospects appeared no more promising at Prudhoe Bay, an area of more than 210,000 acres, where initial drilling yielded nothing. Eventually, the American firms Atlantic Richfield Company (now British Petroleum) and Exxon (now ExxonMobil) found natural gas and on March 12, 1968, struck oil. Prudhoe Bay State No. 1 well was the original source of oil. British Petroleum (BP) made a second find in 1969, confirming that Prudhoe Bay was the largest strike of oil in North America and the eighteenth largest in the world. Prudhoe Bay, at its inception, held two times more oil than its nearest rival in the United States, the East Texas Oil Field.

Between 1969 and 1977, Atlantic Richfield, Exxon, British Petroleum, and ConocoPhillips all rushed to claim their sector of Prudhoe Bay. Production began in April 1969, though there was no convenient way to transport the oil. Although Prudhoe Bay borders the Arctic Ocean, it is frozen most of the year. Production was initially modest in Prudhoe Bay: 1,300 barrels per well per day in 1970. By comparison, that year Kuwait yielded 3,400 barrels per well per day, Iran 16,000 barrels per well per day, Iraq 14,000 barrels per well per day, Saudi Arabia 6,700 barrels per well per day, and Libya 3,500 barrels per well per day.

Prudhoe Bay lies on what is known as the North Slope, a name that derives from the Brooks Mountains 100 miles south of Prudhoe Bay. In reality the land does not slope but is flat. If one envisions Prudhoe Bay as a rectangle, the sides measure 15 miles by 40 miles. Prudhoe Bay is 650 miles north of Anchorage, 400 miles north of Fairbanks, 200 miles north of the Arctic Circle, and 1,200 miles south of the North Pole. Pump station 1 of the Alaska oil pipeline is in Prudhoe Bay. The ground is entirely permafrost, which is to say that the soil is frozen year round to a depth of 2 feet. Snow covers the permafrost in winter but melts in summer to form a large number of small lakes and ponds where female mosquitoes lay their eggs. Consequently, mosquitoes are numerous in summer. The 2000 Census listed the population in Prudhoe Bay as five, possibly the smallest figure in the United States. Despite this small number, Prudhoe Bay is a temporary home to thousands of workers, because employers need laborers, geologists, and heavy equipment operators.
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An oil transit pipeline runs across the tundra to a flow station at the Prudhoe Bay oil field on Alaska’s North Slope in 2007.

(AP Photo/Al Grillo)

The oil nearest the earth’s surface at Prudhoe Bay is at a depth of 5,000 feet. The deepest oil is at 20,000 feet with most of the oil at 9,000 feet, where it is contained in layers of sandstone and gravel. In some places, workers must drill through sandstone 600 feet thick to reach oil, though most of the oil is contained by rock 60-feet thick. Prudhoe Bay contains water, oil, and natural gas. Because water is the heaviest of the three, it occupies the greatest depths. Oil is in the middle, and natural gas is nearest the surface. Underground pressure pushes oil upward so that no pumping is necessary. This fortunate circumstance makes the oil inexpensive to recover. Because oil is often mixed with water, workers must separate the two before the Alaska oil pipeline can take oil to Valdez for shipment to the continental United States. All of the water recovered and some of the natural gas are returned to the earth to maintain the internal pressure. A portion of the natural gas heats the buildings at Prudhoe Bay and is fuel for the pumping stations along the pipeline. The rest of the natural gas is wastefully burned, as Prudhoe Bay has no use for it.

Initially estimated to have 10 billion barrels of oil, Prudhoe Bay contains 25 billion barrels according to current figures, but only 13 billion can be recovered with existing technology. With the completion of the Alaska oil pipeline in 1977, production began in earnest on June 20 of that year. According to one set of statistics, production peaked in 1979 at 1.5 million barrels of oil per day. Prudhoe Bay sustained this peak until 1989 and is now diminishing 10 percent per year as the easily accessible oil has been extracted, leaving only a viscous crude that is difficult to extract. By the beginning of 2004, Prudhoe Bay yielded only 475,000 barrels of oil per day, signaling the region may be nearing exhaustion. One set of statistics put the peak of production in 1987. Between 1987 and 2005, production fell 75 percent. In 2006, Prudhoe Bay yielded 285,000 barrels of oil per day. That year, British Petroleum estimated that it could extract another 2 billion barrels without improvements in technology. A third statistic put the total yield not at 10 billion barrels of oil but at 15 billion barrels. This figure conflicts with the estimate that only 13 billion barrels can be extracted with current technology. A fourth set of statistics put the yield of Prudhoe Bay at more than 1 million barrels per day in 1978. Production peaked in 1987 at 1.6 million barrels per day and diminished thereafter, falling below 1 million barrels per day in 1994. Since 2000, production has declined 8 percent per year, reaching 361,900 barrels per day in 2004. In 2009, British Petroleum drilled 62 new wells, though it has stopped exploring for oil in Prudhoe Bay because its geologists think nothing is left to be found. Nonetheless, one prediction holds that Prudhoe Bay might produce oil until 2040 or 2050. Prudhoe Bay is part of a trend of diminishing production in the United States while Americans demand more oil than ever before. The result is that the United States is increasingly dependent on foreign oil at high prices. Nevertheless, Prudhoe Bay has yielded more oil than any other region in the United States, accounting for 20 percent of U.S. consumption since 1977. Despite America’s insatiable appetite for oil, the United States began exporting Prudhoe Bay oil in 1994.

Since 1998, geologists have discovered five new fields at Prudhoe Bay: Midnight Sun, Polaris, Aurora, Borealis, and Orion. Midnight Sun has two wells that began yielding oil in 1998 and that produce 5,500 barrels per day. Polaris has 10 wells that began producing oil in 1999 with a yield of 4,000 barrels per day. Aurora also has 10 wells that began yielding oil in 2000, producing 9,000 barrels per day. Borealis, the largest find, has 27 wells that began producing oil in 2001 with a yield of 19,000 barrels per day. Orion has three wells that began yielding oil in 2002, producing 11,000 barrels per day. Prudhoe Bay has 1,114 wells.

Originally, Atlantic Richfield operated the wells in the eastern half of Prudhoe Bay and British Petroleum the wells in the western half of the region. In 2000, British Petroleum bought Atlantic Richfield, creating a peculiar circumstance in which BP controls production but does not own all the wells. Nine oil companies own wells in Prudhoe Bay. ConocoPhillips and ExxonMobil each own 36 percent of the wells. British Petroleum owns 26 percent of the wells, and the remaining companies account for just 2 percent of the wells. In addition to oil, Prudhoe Bay also has natural gas. Initially estimated at 25 trillion cubic feet of natural gas, geologists now believe that Prudhoe Bay holds 46 trillion cubic feet of natural gas, 26 trillion of which can be extracted with existing technology. BP, ExxonMobil, and ConocoPhillips have invested $25 billion in Prudhoe Bay, including construction of the Alaska oil pipeline.

The region has made Alaska rich. Since 1977, Prudhoe Bay oil has generated $50 billion in taxes for Alaska. About 80 percent of the state’s revenues come from taxing Prudhoe Bay and related oil fields. One-third of Alaskans work in the oil sector.

On the North Slope alone, the wells and pipelines have averaged 400 spills per year, more than one per day, since 1995. These spills have totaled 1.5 million gallons of oil. Where diesel, a distillate of oil, has been spilled, the soil supports little plant life. Prudhoe Bay releases 56,000 tons per year of chemicals that deplete the ozone layer and cause acid rain. Prudhoe Bay emits 24,000 to 114,000 tons of methane per year, contributing to global warming. The wasteful burning of natural gas puts carbon dioxide, another greenhouse gas, into the atmosphere. Prudhoe Bay and 18 other oil fields cover more than 1,000 square miles of what was once pristine wilderness. The North Slope has 3,893 wells, 500 miles of roads, 1,100 miles of pipeline, 2 refineries, airports, and 25 plants that process natural gas and treat sewage. All this activity and infrastructure have cost Alaska 22,000 acres of wetlands and habitats for animals.

Nonetheless, there are efforts to protect Prudhoe Bay. Oil companies have teams that clean spills. Cars and trucks may not impede or attempt to frighten wildlife on a road. Instead they must stop or retreat. Wildlife, including foxes, grizzlies, caribou, several species of birds, polar bears, and musk oxen, visit Prudhoe Bay.

See also: Alaska Oil Pipeline; British Petroleum (BP); Crude Oil; Drillship; Extraction; ExxonMobil; Iran; Iraq; Kuwait; Libya; Oil Field; Oil Well; Russia; Saudi Arabia; United States
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Qatar Petroleum Company

Christopher Cumo

The collapse of the Ottoman Empire at the end of World War I left Qatar under British control. In 1925, Qatar awarded its first concession to the Anglo-Persian Oil Company (today British Petroleum). The company created a subsidiary, Petroleum Development Ltd., to manage the concession. It drilled the first well in 1939. World War II, however, truncated this work, which resumed in 1947. Petroleum Development shipped its first barrel of oil in 1949 from the Dukhan Field, the largest oil field in Qatar into the twenty-first century. In 1949, Qatar granted concessions to U.S. companies the Superior Oil Company and the Central Mining and Investment Corporation. These concessions, however, contained no oil or natural gas and the U.S. firms surrendered them. In 1952, Qatar permitted Royal Dutch Shell to explore offshore virtually anywhere it wished. Shell discovered Idd el-Shargi and Maydan Mahzam Fields in 1960.

In 1973, in the midst of the oil embargo and the rise of Arab nationalism, Qatar created Qatar General Petroleum Corporation and nationalized British and Dutch oil companies and their holdings. That year, Qatar assumed full ownership of Qatar General Petroleum Corporation and 25 percent ownership in all oil and natural gas fields. In 1974, Qatar assumed 60 percent ownership of all oil and natural gas fields, the number rising to 100 percent in 1976. The ruling family of Qatar assumed control of Qatar General Petroleum Corporation, holding four of the eight seats on the board of directors.

The corporation’s subsidiary, National Oil Distribution Company, is responsible for refining crude. In the 1970s, its refining capacity was only 12,000 barrels per day. This output serviced domestic demand. As demand grew, Qatar General Petroleum Corporation built a 50,000-barrel per day refinery in 1983 that refined enough oil for domestic use and export. Curiously, the corporation does not yet have the capacity to produce unleaded gasoline. In the 1970s, Qatar General Petroleum Corporation diversified into natural gas. By its own estimate, the corporation had only 30 years of oil at current rates of consumption but 200 years of natural gas. These numbers convinced Qatar General Petroleum Corporationto invest much of its financial and intellectual capital into natural gas. The Qatar Fertilizer Company uses natural gas to create nitrogenous fertilizer. In 1974, Qatar gave the corporation 75 percent of the stock in Qatar Fertilizer Company. Norway holds the remaining shares. Qatar General Petroleum Corporation wishes to double the amount of fertilizer that Qatar Fertilizer Company produces in the coming years. The fertilizer must be for export because Qatar is not a food producer. In 1974, Qatar General Petroleum Corporation, which owned 80 percent of the stock in Qatar Petrochemical Company, used it to produce petrochemicals. France and Italy owned the remaining 20 percent of stock.

In the 1980s, Qatar General Petroleum Corporation focused on developing the North Field as production from older fields began to falter. By 1984, the North Field gave the corporation 800 million cubic feet of natural gas per day. In the 1990s, Qatar General Petroleum Corporation languished as the Organization of the Petroleum Exporting Countries (OPEC) lowered the corporation’s quota to combat low oil prices. By contrast, Qatar General Petroleum Corporation has flourished in the early twenty-first century. In 2001, the corporation adopted the name Qatar Petroleum Company, often shortened to simply Qatar Petroleum. During the twenty-first century, Qatar Petroleum has partnered with U.S. corporations ExxonMobil (once Standard Oil of New Jersey and Standard Oil of New York), Chevron (once Standard Oil of California), and Total SA. In 2005, Qatar Petroleum partnered with Denmark’s Maersk Oil and Gas to increase production of offshore fields. Maersk believes it can help Qatar Petroleum double offshore production of oil and natural gas in the near term. Qatar Petroleum does not expect any new discoveries and focuses its energy and money on the production of existing reserves. Today, Qatar Petroleum exports natural gas to North America, southern Europe, and parts of Asia. Qatar Petroleum exports natural gas through its subsidiaries Ras Laffan Liquefied Natural Gas Company and Qatargas. As oil prices have increased in the twenty-first century, Qatar Petroleum has experienced high demand for liquefied natural gas as an alternative fuel. Qatar accounts for 15 percent of the world’s export of liquefied natural gas. The completion of the Dolphin pipeline in 2005 gave Qatar Petroleum the capacity to export up to 2 billion cubic feet of natural gas to the United Arab Emirates. In 2008, Qatar Petroleum signed a contract to supply China with liquefied natural gas.

Headquartered in Doha, Qatar, Qatar Petroleum, as of 2005, had about 10,000 employees and $20.8 billion in revenues. The company explores, drills, produces, transports, stores, and sells oil, natural gas, liquefied natural gas, petrochemicals, and fertilizers. Qatar Petroleum is the world’s leading producer of liquefied natural gas. A member of OPEC, Qatar Petroleum is a large exporter. As of January 2007, Qatar had 15.2 billion barrels of oil reserves and 910.5 trillion cubic feet of natural gas, roughly 15 percent of the world’s total. Qatar Petroleum is the third-largest natural gas supplier, trailing only Russia and Iran. Qatar Petroleum’s revenues account for more than 60 percent of gross domestic product in a classic Middle Eastern economy in which oil and natural gas dominate and the national oil company, in this case Qatar Petroleum, is the largest and richest business interest in the state. Qatar Petroleum wields considerable political power. In 2007, its chairman, Abdullah bin Hamad Al-Antiyah, headed the Ministry of Energy and Industry and was Qatar’s deputy prime minister.

See also: Anglo-Persian Oil Company (APOC); British Petroleum (BP); China (The People’s Republic of China, PRC); Exports; ExxonMobil; Natural Gas; 1973 Energy Crisis; Offshore Oil; Oil Nationalization; Organization of the Petroleum Exporting Countries (OPEC); Petrochemicals; Petroleum Products; Pipeline; Qatar; Royal Dutch Shell; Standard Oil Company; United Kingdom; United States
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Refining

Zhang Xiaoyi

The refining or processing of crude oil is essential as the most important industrial step of the petroleum industry to make many useful products for consumption such as fuel, chemical sources, and construction materials. Unprocessed crude oil is not useful in commercial or industrial applications because it contains mixed refrigerants, mainly multiple hydrocarbon elements. About 83 to 87 percent of crude oil consists of carbon elements, and only 11 to 14 percent consists of hydrogen elements with differing boiling points. The petroleum industry has learned to use the different boiling points of these elements to separate the hydrocarbons in various ways—either by the distillation method, or a refining process, or into fractions, including light, middle, and heavy distillates. The fractions at the top, as the light distillates, have lower boiling points than the fractions at the bottom through the heated furnace. The light distillates mainly include liquefied petroleum gas (LPG), gasoline, and naphtha. The middle distillates include kerosene, jet fuels, and diesel, whereas the heavy distillates and residuum include fuel oil, lubricating oils, wax, and petroleum coke.

The first petroleum refinery, built in Scotland in 1851, was small because there was little demand for refined fuel at the time. In 1856, another refinery was built at Lukasiewicz, Austria, after kerosene lamps gained popularity in Europe. In 1875, a large refinery was built in Sweden, and it has been preserved as a museum near Engelsberg. In the late nineteenth century, refineries were built in the United States to process crude oil for kerosene as there was no market for the more volatile fraction. The invention of the automobile and the resulting boom in the new auto industry in the 1920s shifted public demand to gasoline and diesel, which remain the primary refined products today. In 2010, there were approximately 660-plus refining factories in the world with an annual processing total of 33.4 billion barrels of crude oil (about 4.41 billion tons). Among the refineries, there are 21 large facilities, and each of them can process more than 146 million barrels of crude oil (about 20 million tons) per year. The Abadan Refinery in Iran had been the largest refining complex through most of the twentieth century until the Iran-Iraqi War, which extensively damaged the refinery. Currently, the world’s largest refinery is the Jamnagar Refinery Complex in India, with a production capacity of 1.2 million barrels of crude oil per day. The second-largest refinery is the Paraguana Refinery in Venezuela, which belongs to Petroleos de Venezuela SA (PDVSA) and processes 956,000 barrels of crude oil daily. The third-largest refinery is the Ulsan Refinery Complex in South Korea, which belongs to SK’s Energy and processes 840,000 barrels of crude oil daily. Several oil companies have high refining capacity, such as ExxonMobil with a processing capacity of 2.1 billion barrels of crude oil per year and Royal Dutch Shell with a capacity of 1.7 billion barrels a year.
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A Pemex oil refinery on the coast of Mexico.

(Christian Delbert/Dreamstime.com)

Modern refining complexes are large-scale plants with major facilities such as huge cooling towers, reactors, heat exchangers, heating furnaces, machines and pumps, tanks, and containers. Because most of the refineries are able to produce chemical sources, they are also called petrochemical complexes. Most petrochemical complexes have a regular maintenance after three to five years of steady production.

Even though refineries are designed for different crude oils, most have three basic processing steps. The first is a primary processing to distillate crude oil into fractions through atmospheric and vacuum concentrations. Because more than two-thirds of crude oils belong to middle and heavy distillates, the secondary processing becomes necessary as the next step to obtain more light distillates such as gasoline. The second processing employs thermal cracking, catalytic cracking, delayed coking, and hydrocracking methods to upgrade heavier fractions into lighter, more valuable products such as jet fuel and higher-octane gasoline. The second step can also upgrade straight-run gasoline into more valuable toluene and xylene through catalytic reforming and hydrotreating. This also produces many important chemical sources such as ethylene, propylene, and butane through refraction of refinery gas. Thus, this second step is the core, or the most important part of the entire refinery process. The third step is a re-forming process in which steam re-forming units produce hydrogen for the hydrotreats or hydrocracks to improve the final petroleum products by decoloration, sweetening, pour point depression, isomerization, bitumen blowing, and sulfur recovery.

A typical petrochemical complex requires a large space for its integrated processing and multiple productivities. This complex is usually located near a major river or shoreline, because the refining process uses large amounts of steam and cooling water. Such locations also provide access to oil transportation and wastewater treatment. The refining process releases a number of different chemicals into the atmosphere; aside from air and water pollution, there are also corrosion problems, leaking, fires, and risks of industrial accidents such as explosions. There is strong pressure to prevent the establishment of new refineries in the United States, and no major refining facility has been built in this country since 1976.

Despite weak domestic demand, as export opportunities continued to lend support, U.S. refineries continued the upward trend in 2012–2013, along with the weakening in crude oil prices, encouraged refiners to keep run levels high. The U.S. refining industry runs averaged 84 percent in 2013 and 0.7 percent higher than in the previous year. Even at this level of refining, distillate and gasoline inventories continued below the five-year average, because of high export levels from the United States to markets worldwide, mainly in Latin America and Europe. This was also because of some maintenance mainly on the West Coast and unscheduled shutdowns caused by Hurricanes Isaac and Sandy. European refiners continued to moderate throughout 2012–2013 in response to deteriorating refining margins, the weak economy, and some maintenance or closure, and excess capacity in the global refining system. European refining industry runs averaged 78 percent in 2013 and continued to fall for the next year. In addition, the mild weather did not support demand in the Atlantic region that season and the margins in Europe kept falling, causing the region’s refineries to continue their moderated throughputs. Asian refinery runs remained at high levels to face the rising demand for power generation in 2012–2013, especially in China, India, and Japan. However, as refineries have been maximizing kerosene production for heating purposes, this increased supply has started to exert pressure on middle distillate margins. And Asian refineries had to reduce runs from the high levels seen in previous years during the maintenance season, reducing from above 90 percent to around 88 percent and remaining at around this level because of heavy maintenance in the region, mainly in Korea and China. Usually, Chinese refiners’ spring maintenance peaks in May, whereas South Korea spring maintenance ends then.
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Reserves

Xiaobing Li
Michael Molina

When studying fossil energy, reserves should be the first point to be discussed. Petroleum resources underground or deep in the sea can be discovered and proved only through exploration, and then extracted and utilized to serve human society economically and in quality of life. With the advancement of oil exploration technology, many regions and countries in the world are conducting extensive and deep exploration activities, and confirmed oil reserves are soaring. Oil and gas exploration (or hydrocarbon exploration) has become the most important step to identify the under surface petroleum deposits in land or offshore and to prove the reserves and provide a petroleum prospect. Petroleum exploration employs the science of petroleum geology, highly sophisticated technology, and huge capitals of investment to detect geographic conditions and the layout of petroleum deposits tens of thousands of feet below the surface and to determine, if any, some features of interest (known as leads), productive capability, and commercial value.

With the advancement of oil exploration technology, more oil reserves have been discovered or proved. At present, the majority (about 85 percent) of giant oil fields have been discovered in Asian, African, and Latin American regions, especially in the Arab-Persian Gulf region where Burgan Field, the largest onshore oil field in the world, and Safaniya Field, the largest offshore field, are both situated. According to HIS, an international energy corporation based in the United States, there have been 83 major oil and gas discoveries as of 2011, 20 of which occurred in the Asia-Pacific region. Africa jointly topped the list with 20 discoveries, followed by Europe with 10 discoveries, the Middle East with 10 discoveries, Central and South America with 10 discoveries, the Soviet Union with 10 discoveries, and North America with 3 discoveries. Among the 83 discoveries, 46 were of oil.

Recently, proved oil reserves have increased year by year. In 1991, the world’s total proved oil reserves amounted to 1,032 billion barrels. The proved oil reserves increased to 1,267 billion barrels by 2001, and to 1,652 billion barrels by 2012, with an increase of 1.88 percent when compared with the previous decade. The breakdown of total oil reserves by 2011 were 21.7 billion barrels (about 3 billion tons) in North America, about 13.2 percent of the world’s total; 325 billion barrels (or 44 billion tons) in South and Central America, 19.7 percent of the total; 141.1 billion barrels (or 19 billion tons) in Europe and Eurasia, 8.5 percent of the total; 795 billion barrels (or 108.2 billion tons) in the Middle East, about 48.1 percent of the world’s total; 132.4 billion barrels (or 17.6 billion tons) in Africa, 8 percent of the total; and 41.3 billion barrels (or 5.5 billion tons) in Asia-Pacific, about 2.5 percent of the total.

The top three countries of oil reserves in the world were Venezuela, Saudi Arabia, and Canada, with 175.2 billion barrels, 265.4 billion barrels, and 296.5 billion barrels, respectively, accounting for 10.6 percent, 16.1 percent, and 17.9 percent of the world’s total. In 2011, six countries, namely, Venezuela, Saudi Arabia, Canada, Iran, Iraq, and Kuwait, had more than 100 billion barrels of proved oil each.

Venezuela is acknowledged as the most important oil-producing region on the globe. This country’s crude oil deposits underground are mainly “heavy oil” (oil sand). In particular, the Orinoco strip within Venezuela has an abundance of oil reserves. However, it costs somewhat more to explore crude oil (oil sand) in the Orinoco than in oil-producing regions in the Middle East. The Venezuelan government thus encourages cooperation with foreign companies, including those of the United States. Saudi Arabia has more than 70 oil and gas fields, but 8 of them, including the Burgan Oilfield and the Safaniya Oilfield, store almost half the oil of the entire country. Saudi Arabia has crude oil of various sorts, ranging from heavy oil to super light oil. The lightest oil comes from onshore oilfields, whereas intermediate and heavy oil are mostly from offshore oilfields. In North America, Canada is the richest in crude oil. Most of the proved oil reserves in Canada are unconventional, coming mainly from oil sand. Its oil is produced mostly from oil sand in Alberta, the WCSB Oilfield, and offshore oilfields in the Atlantic.

However, as exploration goes deeper, exploitation becomes more difficult. First, oil detection areas have often shifted to sea areas and remote, even polar, regions; also, the onshore exploration depth has reached over 10,000 meters, whereas in the sea, oil can be detected only at 2,500 meters or less. Harsh conditions require improvement of industrial technologies and equipment, and the cost of exploration rises significantly. In the latter stage of oilfield development, various stable measures and more complicated technologies are needed, so the cost of oil production also increases. The service cost of the oilfields also contributes to the rise in exploration costs. As William J. Cummings from Exxon Mobil once said, “All the easy oil and gas in the world has pretty much been found. Next will come the harder work of finding and producing oil from more challenging environments and work areas.”

In 1991, the world’s total natural gas reserves amounted to 131.2 trillion cubic meters. The proved natural gas reserves increased to 168.5 trillion cubic meters by 2001, and to 208.1 trillion cubic meters by 2011, with an increase of 80.6 percent from 1991, and 28.4 percent from 2001. The top three countries of natural gas reserves in the world were Russia, Iran, and Qatar, with 44.6 trillion cubic meters, 33.1 trillion cubic meters, and 25 trillion cubic meters, respectively, accounting for 21.4 percent, 15 percent, and 12 percent of the world’s total. The breakdown of the total natural gas reserves by 2011 was 10.8 trillion cubic meters (or 382.3 trillion cubic feet) in North America, about 5.2 percent of the world’s total; 7.6 trillion cubic meters (or 267.7 trillion cubic feet) in South and Central America, 3.6 percent of the total; 78.7 trillion cubic meters (or 2,778.8 trillion cubic feet) in Europe and Eurasia, 37.8 percent of the total; 80 trillion cubic meters (or 2,826.3 trillion cubic feet) in the Middle East, about 38.4 percent of the world’s total; 14.5 trillion cubic meters (or 513.2 trillion cubic feet) in Africa, 7 percent of the total; and 16.8 trillion cubic meters (or 592.5 trillion cubic feet) in Asia-Pacific, about 8 percent of the total.
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Rockefeller, John D. (1839–1937)

Christopher Cumo

The name Rockefeller derives from the French Roquefeuille, a Protestant family that fled France for Germany after 1685 when French king Louis XIV revoked the policy of religious toleration. In the eighteenth century, several members of the family came to America to farm in New Jersey and New York. Born in a farmhouse near Richfield, New York, on July 8, 1839, John Davison Rockefeller, Sr., was the second of five children of William and Eliza (Davison) Rockefeller. The father was a bigamist who left the family for long periods, leaving the mother to raise the children. Adopting his mother’s Baptist faith, John took on the role of surrogate father to his siblings. At an early age, he evinced a desire for money. When Rockefeller was seven or eight years old, he raised three chicks, feeding them bread and grasshoppers and selling the adults that autumn. The profits from the sale produced three hens so that he could sell an even bigger brood. He lent money at interest and dreamed of being the richest person in the world.
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As the moving force behind the Standard Oil Company, John D. Rockefeller helped create the American petroleum industry. Reform journalist Ida Tarbell pilloried him; others called him, as many still do, the greatest business leader in American history.

(Library of Congress)

The family moved to Owego, New York, where John attended Owego Academy, a school with a reputation for excellence and where he excelled at mathematics, though he admitted later that the other subjects did not come easily to him. When the family moved to Cleveland, Ohio, John attended Central High School, where Marcus Alonzo Hanna, who would rise to the U.S. Senate, was a classmate. At his father’s urging, John quit school two months before graduation in 1855 to enroll in a three-month business class at E. G. Folsom’s Commercial College in Cleveland, where he studied accounting, business law, and banking.

In 1855, John D. Rockefeller entered the world of work at an auspicious moment, when rural Ohio was transforming into an industrial region. His first job was as assistant bookkeeper at the Cleveland shipping firm of Hewitt & Tuttle. His starting salary of $25 per month, roughly $454 per month today, was pay below minimum wage. By 1859, he was earning $700 per year, but when he asked for more, the company turned him down. Dissatisfied, he left his job to start his own company buying and selling grain, hay, and meat. Meanwhile, he settled in Cleveland and joined the Erie Street Baptist Mission Church, where he taught Sunday school and served as janitor. An abolitionist, he voted for Abraham Lincoln in 1860 and sided with the Union. He did not serve, however, hiring a substitute for $300.

Rockefeller understood early that he would never become wealthy in the grain trade. Cleveland’s future lay with industry, not agriculture. The discovery of oil in western Pennsylvania in 1859 gave Rockefeller his opportunity. He invested $4,000 in an oil refinery near the Cuyahoga River, from where refined kerosene could be shipped to Lake Erie or along the Great Western Railroad that had its terminus in New York City. Thrifty from an early age, he fueled his furnaces with gasoline, which was cheap because oilmen then thought it a useless by-product from the refining of kerosene. As his ambitions expanded, Rockefeller bought out a partner and purchased railroad cars, warehouses, and ships. In 1865, Rockefeller refined $1.2 million worth of oil, about 500 barrels per day. By 1865, he had tripled the latter figure, which represented 10 percent of the world’s output. He had 900 employees and in 1867 had taken on a new partner, Henry Flagler, who would gain renown for building railroads in Florida. By this time, Rockefeller was the darling of the railroads, receiving 75 percent rebates if he would ship all his oil through them.

By 1870, the supply of oil exceeded demand, driving down prices. That year, Rockefeller created Standard Oil of Ohio, a joint stock company. President of Standard Oil, he owned 29 percent of its shares, making him the principal stockholder. With assets valued at $1 million, Standard Oil was one of the wealthiest companies in the United States. In 1871, he joined the Pennsylvania, the New York Central, and the Erie Railroad Companies to form the South Improvement Company. The railroads promised him rebates if he shipped all his oil through them. When the rebates became public, the backlash damaged Standard Oil, which laid off all but 70 of its 1,200 employees. The Pennsylvania legislature revoked the company’s charter. The railroads promised not to give rebates but persisted in this practice nonetheless. The bad publicity led Rockefeller to hire guards for his protection and detectives to ferret out sources of leaks. His obsession with secrecy grew as he refused reporters’ requests for interviews. Preoccupation with the South Improvement Company did not block other avenues.

Between December 1871 and March 1872, Rockefeller bought roughly 25 Cleveland oil firms to eliminate competition. By 1872, Standard Oil refined more than 10,000 barrels per day, one-quarter of the world’s refining capacity, and profits approached $1 million. Even this sum of money did not dissuade Rockefeller from his penchant for frugality. Inspecting the work of soldering lids on barrels of oil, he learned that the job required 40 drops of solder per lid. Rockefeller prodded the worker to try 38 drops, but the barrel leaked. Thirty-nine drops, however, worked, and Rockefeller boasted of saving Standard Oil hundreds of thousands of dollars. By 1880, Standard Oil refined 90 to 95 percent of U.S. oil, fueling Rockefeller’s dream of refining all of the world’s oil. By that year, Standard Oil controlled three-quarters of U.S. pipelines. Standard Oil also made tar and asphalt for roads as well as candles, matches, paint, paint remover, and chewing gum.

Rockefeller demanded a seven-day workweek, expected workers not to smoke or drink alcohol—a mindset his mother had instilled in him—and supervised them closely. Although he believed big business had the right to form associations, he denied his workers the right to bargain collectively. To be fair, he paid a little above the industry average, but this generosity was calculated to blunt the desire of workers to unionize. His actions may have precipitated the railroad strike of 1877, which left dozens dead.

By 1882, Rockefeller was making more money transporting oil, much of it through pipelines he built, than refining it. He established Standard Oil in several states, forming a board of trustees to hold stock in these various companies. In this way, Rockefeller founded the Standard Oil trust in 1883. By 1885, Standard Oil recorded $77 million in income and $8 million in profits. Henry Ford’s first automobile and the Wright brothers’ airplane used gasoline refined by Standard Oil. Standard Oil opened its first gas station in 1907.

In 1890, Rockefeller was the world’s richest person, but this did not insulate him from criticism. Muckrakers derided his secrecy and his penchant for crushing smaller companies. States sued him, but he burned records, evaded subpoenas, and paid rival attorneys not to pursue charges. He fought back against bad publicity by buying shares in two Cleveland newspapers for favorable press. Nevertheless, in 1911, the U.S. Supreme Court dissolved the trust into 33 companies. The most important was Standard Oil of New Jersey, which became Exxon and is today ExxonMobil. Standard Oil of New York became Mobil and is today ExxonMobil. Standard Oil of California became Chevron. Standard Oil of Ohio became Soho. Standard Oil of Indiana became Amoco. Continental Oil became ConocoPhillips. Atlantic Oil became Arco and Sun.

As Rockefeller grew wealthy he bought homes in New York City; in Pocantico Hills north of New York City; in Lakeland, New Jersey; and in Ormond Beach, Florida. He also emerged as a philanthropist, giving money to the Methodist Church, a German Sunday school, African American churches, Catholic orphanages, Denison University in Ohio, Barnard College and Cornell University in New York, and Spelman College in Georgia. He founded the University of Chicago in Illinois and the Rockefeller Institute for Medical Research in New York City (now Rockefeller University).

In 1897, Rockefeller retired. He took up bicycling, racing his son John D. Rockefeller, Jr., over the paths he carved through his estates. In 1899, he became an avid golfer, studying his swing through motion picture. He designed golf courses at his various residences, his favorite being in Florida, where he spent more time as he aged.

Rockefeller remained a philanthropist in later life. In 1906, he donated money to the U.S. Department of Agriculture to combat boll weevils in the South. He funded the campaign to eradicate hookworm. In 1913, he chartered the Rockefeller Foundation in New York, contributing $100 million to it that year. By 1919, he had added another $89 million. At his death, he had given another $180 million to the foundation. Outside the foundation, Rockefeller gave $157 million to various causes. His wife, Laura Celestia Spelman, died in 1915 and is buried in Cleveland’s Lake View Cemetery. In her memory, Rockefeller created the $74 million Laura Spelman Rockefeller Memorial Foundation, which has since merged with the Rockefeller Foundation. Hoping to live to age 100, Rockefeller died May 23, 1937, at 97 years old of a heart attack. He is buried beside his wife.

See also: ExxonMobil; Oil Boom; Petroleum Products; Pipeline; Standard Oil Company; United States

References

Coyne, Amanda, and Tony Hopfinger. Crude Awakening: Money, Mavericks, and Mayhem in Alaska. New York: Nation Books, 2011.

Laughlin, Rosemary. John D. Rockefeller: Oil Baron and Philanthropist. Greensboro, NC: Morgan Reynolds, 2001.

Segall, Grant. John D. Rockefeller: Anointed with Oil. Oxford: Oxford University Press, 2001.

Romanian National Oil Company

Christopher Cumo

Also known as OMV Petrom SA or simply Petrom, the Romanian National Oil Company arose as a state-owned firm in the early twentieth century. Headquartered in Bucharest, the capital of Romania, Petrom has left few records of its early years. Only toward the end of the twentieth century can its history be traced with confidence. In the 1990s, Petrom was eager to form partnerships to gain capital to explore, extract, refine, store, and transport oil and natural gas. In 1999, Petrom began exploring for oil in two regions of Kazakhstan with the intent of exploring 34,000 square kilometers. The concession in Kazakhstan will last until 2024. Petrom will pay Kazakhstan dividends on the oil discovered. Petrom, in 1999, partnered with oil firm Hungary KFT to explore for oil in Hungary. Also that year, Petrom partnered with TPAO, Turkey’s national oil company, to explore for oil in Turkey, a country that does not appear to have rich supplies of oil. Petrom also aims to explore for oil in the United Arab Emirates. In 1999, Petrom began selling oil to Moldova. Petrom intends to invest in Italian-owned Constanta Trieste Oil Pipeline, which will cross a portion of Romania. Petrom hopes in the coming years to explore for oil in Kuwait and Azerbaijan and to sell oil to Israel. Petrom is the biggest company of any industry in Romania and the most important oil and natural gas company in Eastern Europe.

In 2007, Petrom’s fields yielded 191,000 barrels of oil and 190 billion cubic feet of natural gas per day. After years as the state-owned oil company, Romania relinquished control of Petrom and sold it to Austria’s oil firm OMV. The deal represented the largest company to be privatized in Romanian history. Not everyone was happy with privatization. Some lamented the loss of oil fields, infrastructure, refineries, and tankers to private hands. Petrom, as was true when Romania owned it, remained a monopoly of the oil industry in Romania. Because the government no longer subsidized the cost of gasoline, other distillates of oil, and natural gas, consumers pay market price for them. In 2005, perhaps to raise capital, Petrom sold five offshore rigs for $100 million. In 2006, Petrom bought OMV’s oil ventures in Romania, Bulgaria, and Serbia and Montenegro, acquiring 178 wells in the deal. In January 2010, Petrom changed its name to OMV Petrom. In April 2010, in a quest for diversification, Petrom began to generate electricity from wind turbines, evidence that some conventional oil and natural gas firms are willing to diversify into renewables. The effort parallels the effort by Indonesia’s Pertamina to generate electricity from geothermal energy.

In 2010 Petrom began drilling for oil in the Black Sea. The company anticipated the discovery of more than 300,000 barrels of oil, a comparatively small find, from this work. That June, Petrom announced efforts to intensify its search for natural gas. Petrom formed a 15-year partnership with oil firm Petrofac to intensify efforts to produce oil in southwestern Romania. Petrom sold three-quarters of its oil assets in Russia. At year’s end, Petrom opened Petrom City, the headquarters of the company in Bucharest. The complex employs about 2,500 workers. In addition to Romania, Petrom has partnered with oil firms in Bulgaria, Serbia and Montenegro, Hungary, Moldova, Kazakhstan, Iran, and Russia. In Moldova alone Petrom owns 73 gasoline stations. In Moldova, Petrom is the second-biggest corporation in any industry. In Bulgaria and Serbia and Montenegro Petrom ranks third. Curiously for an oil and natural gas company, Petrom has built bike trails, apparently in the desire to reduce Romanians’ reliance on automobiles.

See also: Azerbaijan; Bulgaria; Canada; Exports; Gasoline; Hungary; Iran; Israel; Italy; Kazakhstan; Kerosene; Kuwait; Natural Gas; Oil Nationalization; Pipeline; Refining; Russia; Turkey; United Arab Emirates (UAE); United States
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Rosneft (Russia)

Christopher Cumo

Headquartered in Moscow, Russia, Rosneft was formed in 1993 as a joint-stock company. It is traded on the stock exchanges in Moscow and London. Rosneft explores for, produces, refines, transports, and markets oil and natural gas. As of 2010, Rosneft was Russia’s largest oil and natural gas producer. Another source, however, ranks Rosneft second to Gazprom. Rosneft has control of reserves totaling 784 billion cubic meters of natural gas and 22.3 billion barrels of oil. The Russian government does not directly own Rosneft. Instead Russian Oil and Gas (Rosneftregz), the former Ministry of Oil and Gas, holds three-quarters of Rosneft’s stock. Foreign investors own the remaining one-quarter. Rosneft’s oil and natural gas revenues stoked government spending in the early twenty-first century. A decline in demand in the recession of 2008 caused Rosneft to accelerate production to meet the government’s need for revenues. In 2008, Rosneft refined 360 million barrels of oil. In this year, Rosneft had 1,700 gasoline stations and four ports for the transportation of oil by tanker.

In 1991, the collapse of the Soviet Union led Russia to privatize what had been state-owned enterprises. In 1993, the government established Rosneft, giving it assets from 176 businesses, including vast oil fields that were underdeveloped, three refineries, pipelines, and tankers. The government permitted Rosneft to partner with foreign firms to gain investment, technology, and expertise. The Russian government announced that Rosneft would become a private company on July 1, 1995. The decision to privatize Rosneft halted when a rival oil company claimed possession of some of Rosneft’s oil fields worth more than $800 million. The government affirmed that the oil fields belonged to Rosneft.

Yet the company had difficulty adjusting to a free market, and by 1998 Rosneft was producing oil and natural gas at only one-third capacity. The Russian government tried to auction Rosneft in May 1998 to acquire much needed cash, but no one offered a bid. A second attempt that July fared no better. In August 1998, Russia defaulted on loans, convincing foreign investors that Rosneft was a bad buy. In October 1998, Russia appointed new leaders to Rosneft’s board of directors. This new management sought to cut costs and increase production. In 1998, Rosneft began to expand the capacity of its Komsomolsk refinery, estimating that the job would be complete in 2013. The Komsomolsk refinery ships oil to Asia. In 1999, Rosneft upgraded its communications system.

In the late 1990s and early twenty-first century, Rosneft turned the corner, increasing production 11 percent per year. In 2003, controversy arose between oilman Mikhail Khodorkovsky and Rosneft. Khodorkovsky charged the government with permitting Rosneft to buy another oil company below fair market value. Khodorkovsky threatened to undermine President Vladimir Putin for his favoritism toward Rosneft. Putin fought back, arresting Khodorkovsky on charges of tax evasion and seized his assets. Meanwhile, Rosneft was growing through partnerships with ExxonMobil (once Standard Oil of New Jersey and Standard Oil of New York), Chevron (once Standard Oil of California), and Texaco. In 2004, Rosneft bought Russian bank Baikal Finance and oil firm Yugansknefregas, tripling its oil output. By 2008, the bank and subsidiary oil firm were worth $40 billion. In 2006, Rosneft began to sell stock on the London Stock Exchange, selling 13 percent of its stock for $10.4 billion. Investors included British Petroleum, Patronis, and the China National Petroleum Company. Between 2006 and 2008, Rosneft expanded operations into western Siberia, taking over the Priobskoye Field, which became the company’s largest oil field. By 2008, Priobskoye Field totaled 30 percent of Rosneft’s production. In 2008, Rosneft and British Petroleum began exploring the Verkhnechonskoye Field and Vanker Field in eastern Siberia. The company envisioned eastern Siberia as a source of oil exports to Asia. Rosneft also expanded to Sakhalin Island in the Sea of Okhotsk, the Black Sea, the Caspian Sea, and the Sea of Azov.

Yet all was not right. President Putin had a narrow tolerance for foreign partnerships. Once a foreign firm had discovered oil, Putin tried to help Rosneft end its partnership with the firm. Putin charged British Petroleum with owing $1.4 billion in back taxes and forced Royal Dutch Shell to leave the Sea of Okhotsk on the grounds that it had damaged the environment. To be fair, Shell’s environmental record, especially in South America and Africa, has been terrible.

With or without help from these oil companies, Rosneft aims to increase production from 776 million barrels of oil in 2008 to 1.3 billion barrels in 2030. By 2008, Rosneft had developed only 22 percent of its natural gas reserves, producing about 12 billion cubic meters of natural gas per year. The recession of 2008 diminished Rosneft’s profits 64 percent, wedging the company between declining profits and high taxes. Needing money, Rosneft took a $15 billion loan from the China Development Bank in 2009. Rosneft agreed to help China build a pipeline from Russia to China and to ship 9 million metric tons of oil to China per year. As the economy improved in 2009, domestic demand grew for oil, allowing Rosneft to increase production.

See also: British Petroleum (BP); China (The People’s Republic of China, PRC); China National Petroleum Corporation (CNPC); Exports; ExxonMobil; Gasoline; Gazprom (Russia); Natural Gas; Oil Barrel; Oil Tanker; Oil Transportation; Pipeline; Refining; Royal Dutch Shell; Russia; Standard Oil Company
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Royal Dutch Shell

Christopher Cumo

In 1892, oil company Royal Dutch discovered oil in Telaga Said, Indonesia. That year the shipping company M. Samuel and Company launched the first tanker to take this oil to mainland Asia. Conditions in Indonesia were dismal as Royal Dutch demanded 10-hour days, seven days per week from its oil field workers. Standard Oil in the United States competed with Royal Dutch for Asian markets for kerosene. By 1898, Royal Dutch was selling 5 million cases of kerosene per year. Around the turn of the century, Royal Dutch began selling gasoline in Europe for the nascent automobile. In 1907, Royal Dutch and British shipping firm Shell Transport merged to form Royal Dutch Shell, which for brevity I will term Shell. The merger was among the largest to that date outside the United States.

Shell was multinational from the outset, having employees in the Netherlands, Britain, Switzerland, Armenia, and Indonesia. When Standard Oil could not buy Shell, it decided to crush its European foe in a price war in 1910 and 1911. In 1911, Shell strengthened its position by striking oil in Borneo, and the U.S. Supreme Court dissolved Standard Oil. The price war had not injured Shell. By 1913, Shell produced oil from Sumatra and Java, Indonesia and Borneo and employed 23,167 Asians and 825 Europeans. Shell initially hired Americans and Canadians to supervise drilling but replaced them with Dutch and Germans. Shell paid its European employees more than its Asian workers. From Asia, Shell drew on Chinese, Javanese, Bandjarese, Tamils, and Sikhs. The first field workers were indentured servants, but around 1905 Shell began to recruit wage labor from Java, and by 1910 the workforce was 90 percent free. Between 1909 and 1913, Shell increased output from 1.3 million tons of oil to 4 million tons, reaching the peak of its power in the 1920s because of its global size.

[image: image]

Greenpeace members protest aboard the Brent Spar oil storage facility on May 22, 1995. The Brent Spar was owned by Royal Dutch Shell and slated for transport and destruction in the North Sea, which Greenpeace argued would be detrimental to the environment.

(AP Photo)

In the 1920s, Shell explored for oil in the United States, Venezuela, and Mexico. Competition gave way to cooperation among Shell, Standard Oil of New Jersey (now ExxonMobil), and Anglo-Persian Oil Company (now British Petroleum). By 1928, these companies agreed to stabilize production and prices. Like the other oil companies, Shell suffered during the Great Depression. During World War II, Shell increased oil production in the United States. Shell entered the war with the largest fleet of tankers but lost 66 to German submarines. Realizing the perilous nature of their jobs, Chinese laborers on tankers mutinied. The Dutch East Indies, a target of Japan, emerged from the war a less-important producer of oil.

Rather than Indonesia and Borneo, Shell focused its efforts on finding oil in the United States, the Caribbean island of Curacao, and Venezuela. After the war, Shell participated in the search for and the development of oil in the Middle East. Shell entered the postwar era of affluence and consumerism, supplying gasoline to the United States, Europe, and Japan. Between 1946 and 1972, Shell increased production more than tenfold from 630,000 barrels of oil per day to 6.4 million barrels per day. Profits rose 180 percent during these years. By 1956, only General Motors posted higher revenues than Shell. Shell favored its Kuwaiti fields to those in Venezuela because Kuwait was nearer European consumers. Instability in the Middle East pushed Shell to drill offshore in the Gulf of Mexico.

Both before and after World War II, Shell sought to diversify beyond oil, producing fertilizers, pesticides, solvents, and by opening a factory in France to make synthetic rubber in 1958. By 1960, Shell had invested 208 pounds sterling in chemicals, an amount that no other oil company matched. Yet chemicals never generated the profits Shell expected, and by the 1960s some executives questioned their value. In the 1960s, Shell experimented by mixing additives with gasoline.

After World War II, oil-producing nations grew unhappy with their relationships with Shell, British Petroleum, and ExxonMobil. In 1970, Libya demanded a higher percentage of revenues from oil. After initially rebuffing Libya, Shell capitulated. In 1972, Qatar and the United Arab Emirates demanded more money from Shell. During the subsequent oil embargo, Shell reduced exports 12.5 and later 17.5 percent to everyone, negating the Arab impulse to punish the United States and the Netherlands. Because Shell had other sources of oil besides those in the Middle East, it was flexible in its allocation of oil during the embargo. It shipped oil from Nigeria, Iran, and Qatar (the latter two in the Middle East) to the United States and Europe. British leaders were upset that Shell, 40 percent British owned, did not ship a full allotment of oil to Britain during the embargo.

Yet the embargo weakened Shell. Whereas Shell produced 7 to 9 percent of the world’s oil in 1960, the amount dropped to 2 percent in 1973 and recovered to only 3 percent in the 1980s and 1990s. In 1974, Shell introduced unleaded gasoline though it continued to sell leaded grades. By 1986, 80 percent of Shell’s sales to the United States were unleaded gasoline. In the 1980s, Shell introduced gasoline with 20 percent alcohol, possibly derived from sugarcane. As early as the 1970s, Shell began investing in designing a hydrogen fuel cell and in 1999 created Shell Hydrogen, a research division that concentrated on developing a hydrogen fuel cell. In the 1970s, Shell and Gulf Oil collaborated on building nuclear power plants and began to mine coal in the United States and Australia. When oil prices fell in the 1980s, Shell sold oil to Eastern Europe, Latin America, and Asia to gain new customers. That decade, Shell invested in the production of natural gas, which it envisioned as a transitional source of energy that would be a bridge between the decline of oil and the rise of renewables. In the 1980s and 1990s, Shell explored for oil and natural gas in the former Soviet Union. In the early twenty-first century, Shell drilled for oil off the coasts of Nigeria and the Philippines. After the mergers of the 1990s, Shell trailed ExxonMobil and British Petroleum in the value of its stock.
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Rumaila Field (Iraq)

Christopher Cumo

Oil accounts for 95 percent of exports and 95 percent of tax revenues in Iraq, making it among the most dependent nations worldwide on oil. Some geologists believe that Iraq, not Saudi Arabia, harbors the world’s largest oil reserves. Iraq’s government enthusiastically claims that the country has 350 billion barrels of oil. Other analysts believe this number to be an exaggeration, preferring numbers closer to 140 billion barrels of oil. The U.S. Department of Energy has revised the figure even lower to 112 billion barrels. The U.S. Geological Survey puts the number at only 78 billion barrels of oil. Whereas Iraq produced 2 million barrels of oil per day in 2006, it yielded 2.5 million barrels per day in 2012. Oil profits have financed the building of roads, hospitals, and schools and the creation of a social safety net. Because much of this oil is on Shiite territory, this minority is particularly important politically. Iraq aims to produce 10 billion barrels of oil per day by 2017. Many analysts dismiss this number as wishful thinking, though Royal Dutch Shell believes Iraq can increase production to between 6 and 10 million barrels per day by the early 2020s. Whatever its potential, Iraq and its oil are particularly important because Iran, burdened by sanctions, is producing less oil. In addition to oil, Iraq has large quantities of natural gas, some of which appears to be used to generate electricity.

In the early twentieth century, Britain’s Anglo-Persian Oil Company (now British Petroleum) explored for oil in several regions of the Middle East. The collapse of the Ottoman Empire at the end of World War I gave Anglo-Persian Oil Company greater access to the Middle East, and in 1953 British Petroleum discovered the Rumaila Oil Field in southern Iraq near the city of Basra and about 20 miles north of the border between Iraq and Kuwait. The proximity of the Rumaila Field to Kuwait has led Iraq to surmise that Kuwait has dug horizontal wells into Rumaila Field, stealing its oil, though it is difficult to imagine how this could have occurred. Iraq, consequently, viewed Kuwait with suspicion, and this alleged theft was an underlying cause that led Iraq to invade Kuwait in 1990, which provoked the First Gulf War.

Iraq estimates that Rumaila Field has 16 billion barrels of oil, making it a giant or elephant field. Its 16 billion barrels of oil may total 12 percent of Iraq’s oil reserves, though we have seen that not everyone agrees how much oil Iraq has. Rumaila Field’s yield accounts for 40 percent of Iraq’s oil production. British Petroleum retained control of Rumaila Field until Saddam Hussein nationalized it in 1979. Nationalization has occurred repeatedly in the oil industries of Latin America, the Middle East, North Africa, and the Far East. At its current production of about 1 million barrels per day, Rumaila is the world’s fourth most productive field. In June 2010, for example, Rumaila yielded 960,000 barrels of oil per day, a figure near the norm of 1 million barrels per day. Two thousand wells operate at Rumaila Field.

In 2009, Iraq launched an ambitious program to intensify oil production at Rumaila Field. Aware that it did not have the capital and expertise to succeed on its own, it invited oil companies to bid on the work of expanding production. U.S. company ExxonMobil (formerly Standard Oil of New Jersey and Standard Oil of New York) expressed interest in the project; however, when ExxonMobil found that its take would be only $2 per barrel of oil, it walked away from the program. British Petroleum, the discoverer of the Rumaila Field, was well acquainted with the field and eager to bid on a contract. The China National Petroleum Corporation also expressed interest and, with British Petroleum, partnered with Iraq’s state-owned South Oil Company in November 2009. The agreement had been pending since that June. British Petroleum emerged the winner, getting 38 percent of oil revenues from the Rumaila Field. China National Petroleum Corporation gained 37 percent of oil revenues and Iraq’s State Oil Marketing Organization will collect 25 percent of Rumaila Field’s oil revenues. The benefits of revenue sharing to the South Oil Company are unclear. British Petroleum and China National Petroleum Corporation believe that they can triple production in the near term to 3 million barrels per day. If successful, Rumaila Field would become the world’s second most productive oil field, trailing only Ghawar Field in Saudi Arabia. The partnership among British Petroleum, China National Petroleum Corporation, and South Oil Company will last until 2019, during which time British Petroleum and China National Petroleum Corporation intend to invest $15 billion in Rumaila Field. It is necessary to realize only a 10 percent increase in Rumaila Field’s production for British Petroleum and China National Petroleum Corporation to recoup their investment. British Petroleum regarded its partnership with China National Petroleum Corporation and South Oil Company as the resumption of a long-term relationship with Iraq. British Petroleum and China National Petroleum Corporation believe their investment in Rumaila Field will increase employment and so will benefit ordinary Iraqis. The Rumaila Field Operating Organization will oversee the expansion of production. South Oil Company will provide a number of workers at the field. China National Petroleum Corporation and British Petroleum will supply geologists and engineers. As a first step, British Petroleum and China National Petroleum Corporation intend to inject natural gas and water into Rumaila Field to maintain pressure. According to the terms of their agreement, British Petroleum and China National Petroleum Corporation will receive $2 per barrel. Perhaps this number is in addition to revenue sharing. By one calculation, the two companies will receive 15 to 20 percent return on their investment. Inflation might diminish this return, but inflation does not appear to be a threat at the moment. British Petroleum has subcontracted the drilling of 49 new wells. The subcontractors are Weatherford International, a partnership between U.S. firm Schluberger Ltd. and Iraqi Drilling Company. China National Petroleum Corporation has subcontracted its drilling to China’s Daqing Oilfield Company Ltd. Some Iraqis, having bad memories of British Petroleum, resent its reassertion of power in Iraq.

See also: Anglo-Persian Oil Company (APOC); British Petroleum (BP); China (The People’s Republic of China, PRC); China National Petroleum Corporation (CNPC); Exports; ExxonMobil; Ghawar Field (Saudi Arabia); Iraq; Kuwait; Oil Barrel; Oil Field; Oil Nationalization; Oil Well; Royal Dutch Shell; Saudi Arabia; Standard Oil Company; United States

References

Alnasrawi, Abbas. The Economy of Iraq: Oil, Wars, Destruction of Development and Prospects, 1950–2010. New York: Praeger, 1994.

Farouk-Sluglett, Marion, and Peter Sluglett. Iraq since 1958: From Revolution to Dictatorship. London and New York: I. B. Tauris, 2001.

Lieber, Robert J. Oil and the Middle East War: Europe in the Energy Crisis. Cambridge, MA: Center for International Affairs, 1976.

Marcel, Valerie. Oil Titans: National Oil Companies in the Middle East. London: Chatham House, 2006.

Stocking, George W. Middle East Oil: A Study in Political and Economic Controversy. Nashville, TN: Vanderbilt University Press, 1970.

Zedalis, Rex J. The Legal Dimensions of Oil and Gas in Iraq: Current Reality and Future Prospects. Cambridge: Cambridge University Press, 2009.

Russia-Ukraine Oil Dispute (1991– )

Michelle Brym

A series of disputes between the Russian oil and gas company, Gazprom, and the Ukrainian state-owned oil and gas company, Naftogaz, began soon after Ukrainian independence from the Soviet Union. The breakup of the Soviet Union into independent countries required the division of a single centrally planned economic structure that had unified the Republics of the Soviet Union. The trade in crude oil is just one of the many goods that have become contiguous issues between the Russian Federation and the former Ukrainian Soviet Socialist Republic, as these countries develop new trade agreements between sovereign nations. Renegotiation of the cost for Gazprom to transport oil through Ukraine to the West and the price Naftogaz would pay for Russian crude oil has led to temporary shutdowns in the transport of fossil fuels between these countries. The repeated breakdowns in trade negotiations have drawn the attention of European political leaders as the steady supply of oil to Central and Western Europe depends on good relations between Russia, a major exporter of oil to Europe, and Ukraine, an important transit country for Russian oil.

Ukraine has not achieved energy independence from Russia, as is evident by its dependence on Russian oil and the influence of Russian oil companies in the national distribution market. In 2011, 85 percent of all Ukrainian oil came either directly from Russia or transitioned through the country. The majority of oil pipelines in Ukraine transport Russian oil to the West. The Druzhba pipeline, built in the 1960s to facilitate the flow of oil between COMECEN countries, transports Russian oil through Belarus and western Ukraine to the Szazhalombatta refinery in Hungary. Ukraine and Russia have also signed an agreement to integrate the Druzhba and Adria pipelines that would allow Russian oil access to the Adriatic Sea through Omisalj Croatia. The Prydniprovsky pipeline transports Russian and Kazak oil through the Ukrainian port city of Odessa. Russian oil companies are overly represented in the ownership of Ukrainian refineries and retail stores, the only place non-state actors function in the Ukrainian oil industry. The state-owned Ukrainian Oil and Gas Company, Naftogaz, with affiliate companies, controls the operation and management of oil and gas pipelines in Ukraine. Ukrainian refineries were originally built to process lower-grade Russian crude oil for fuel oil. During the privatization of the Ukrainian oil industry in 1999, four out of the six refineries were sold to mostly Russian companies. The largest refinery, Kremenchuk, is a joint venture between Uktransnafta, an affiliate of Naftogaz, with 43 percent ownership and the Russian Autonomous Republic of Tatarstan with 57 percent ownership. Russian companies also run the second- and third-largest refineries in Ukraine. The Lysychansk refinery is controlled and operated by Russian TNK-BP and the Russian Alliance Group operates the Kherson refinery.

The oil trade disputes are part of the geopolitical struggle over the position of Ukraine in Europe. Western European countries and Russia continue to view Ukraine within the Russian sphere of influence, as the two countries share many historical, economic, and cultural ties. Ukrainian foreign policy is split between pro-Western groups that express the desire to reduce dependence on Russian oil and pro-Russian groups that see economic privileges, such as cheaper prices on fossil fuels, as incentives to remain in the Russian sphere of influence. Tensions with Russia increased as the pro-Western elements pursued policies to reduce the energy sector’s dependence on Russia through the diversification of oil imports and to maintain the countries position as a transit country for oil and gas to European markets. In 2003, Uktransnafta signed a proposal with PERN Przyjaz´n´, a Polish oil company, to expand the Odessa-Brody pipeline to Plock, Poland, which would bypass Russia in the transport of oil from the Caspian Sea to European Union markets. Russia responded with the development of alternative pipelines that has led to a decline in the importance of Ukraine as a strategic country for the transport of Russian oil to European markets. In 2006, only 14 to 17 percent of the oil Europe acquires from Russia was transported through Ukraine. The Baltic Pipeline System, completed in 2001, now exports Siberian oil through Primorsk, on the Gulf of Finland, to Northern European markets bypassing all former Soviet Republics in Eastern Europe. Russia also threatened to shut down the Druzhba pipeline, which would negatively impact Ukraine, Belarus, and other countries in Eastern and Central Europe.

The Ukrainian price dispute with Russia over oil prices along with the temporary shutdown of Ukrainian refineries for modernization led to a decline in the countries crude oil supply. Ukraine went from a net exporter of oil in 2004 to a net importer the following year. In the Soviet Union, a barter system shipped Russian gas at subsidized prices to Ukraine in exchange for transit service. Initially, Ukraine paid a lower rate for Russian oil and natural gas than Western European countries. The Ukrainian government, with the false belief that Russia would not cut off supplies to Ukraine for fear of the loss of trust in Western markets, misinterpreted the strength of its position as a transport country in renegotiations with Russia over oil prices. The 1996 conflict between Russia and Ukraine over oil transit fees briefly interrupted Russian oil supplies to the Czech Republic. During the December 1999 to February 2000 oil dispute, Russia again halted the shipment of oil to Ukraine. Vladimir Putin, the Prime Minister of Russia, accused Ukraine of blackmailing Russia when attempting to charge Gazprom higher transit prices. The Ukrainian government of Viktor Yushchenko, who gained political control after the Orange Revolution, claimed the 2005 oil price hike was the result of a conspiracy among Russian companies to dominate the Ukrainian oil distribution market. Relations between the two countries improved after the Russian-backed candidate, Viktor Yanukovych, in the 2010 presidential elections replaced Viktor Yushchenko. The 2010 Russian-Ukraine oil disagreement was solved without any supply cut off. The agreement set the price Ukraine paid for Russian oil similar to the international price, and Russia agreed to a 30 percent increase in transit fee paid to Ukraine.

By 2014, relations between Ukraine and Russia reached their lowest point since the breakup of the Soviet Union. After a referendum held in Crimea, Russian forces annexed the region amidst an international outcry from Western Europe. With their energy security threatened, Ukraine has sought to make deals with other nations. In 2014, the country signed an access deal with Slovakia, providing Ukraine with 3 billion cubic meters of natural gas, with hopes of increasing the amount to 10 billion by 2015.
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Sadat, Anwar (1918–1981)

Christopher Cumo

Born in Mit Abul al-Kum in the fertile Nile Delta, Anwar Sadat was the son of a farmer. He picked cotton as a child and formed a close relationship with his grandmother. He valued the land as the true source of sustenance of Egypt. As a boy he idolized Indian nationalist Mahatma Gandhi and shared with him the desire to end British rule.

Sadat joined the Egyptian army as an officer candidate with the aim of expelling Britain. Sadat had grandiose ambitions. Egypt had been great in antiquity. Sadat wished to make it great again. As a young officer, Sadat believed that democracy was the best form of government, though he was no friend of capitalism. He opposed Egypt’s entry into World War II, coerced as it was by Britain. World War II was a European and Pacific war that need not concern Egypt. But when Britain sent an army to Egypt to protect it from invasion by the Nazis, British authorities jailed Sadat for his anti-British sentiments. Serving in prison from 1942 and 1944 and exiled from the Egyptian army, Sadat suffered privation.

The war having ended, the Egyptian army reinstated Sadat in 1950 with the rank of captain. As an officer he participated in the Revolution of 1952, exiling Britain’s appointed king of Egypt. Fellow army officer Gamal Abdul Nasser, upon becoming president of Egypt, appointed Sadat Vice President. Some have suggested that Nasser appointed Sadat because he lacked the ambition to overthrow Nasser. As far as Nasser was concerned, Sadat was not the best candidate but the safest.

At Nasser’s death in 1970, Sadat assumed the presidency. By 1972 he had come to suspect Israel of planning war against Egypt. In May 1973 he amassed troops along the Suez Canal. Syria likewise mobilized for war. In October 1973 Sadat ordered Egypt to invade Israel, an invasion that Syria joined. This strike began the Yom Kippur War. In response to this aggression, U.S. President Richard M. Nixon pledged to send warplanes to Israel. Egypt and the other Arab nations of the Organization of the Petroleum Exporting Countries (OPEC) responded by refusing to ship oil to the United States. Unlike the failed embargo of 1967, this coalition held together, and the embargo of 1973 and 1974 endangered the U.S. economy.

At the end of the Yom Kippur War, Sadat turned his attention to Egypt. He worked to attract foreign capital, but the economy produced so few jobs that only 4 percent of Egypt’s college graduates were employed. With so few opportunities at home, hundreds of thousands of Egyptians left the country for employment elsewhere. Egypt’s population was growing too fast for the economy to generate enough jobs. Certain since childhood that agriculture was the chief economic activity, Sadat wished to invest in the best technology, crop varieties, and methods. Sadat was not the champion of democracy that he wished to appear. Although he espoused democracy, he kept tight control on power. He had only a limited tolerance of free speech.

[image: image]

Anwar Sadat, president of Egypt from 1970 until his assassination in 1981.

(Department of Defense)

After the war he moved toward peace. In 1977, Israel invited him to Jerusalem, where friendly crowds greeted him. The trip laid the foundation for peace. Meeting at Camp David, the U.S. presidential retreat, President Jimmy Carter, Sadat, and Israeli leader Menachem Begin signed a peace accord on March 26, 1979. Muslim extremists never forgave Sadat for making peace with their enemy Israel. They assassinated Sadat on October 6, 1981.
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Samotlor Field (Russia)

Christopher Cumo

Interest in exploring for oil in West Siberia, the location of Samotlor Oil Field, dates to the eighteenth century. The search brought prospectors and journeymen to try their luck, but few succeeded. In the twentieth century, efforts to discover oil in West Siberia intensified, largely because of the ideas of Russian geologist Ivan M. Gubkin, who in 1932 hypothesized the existence of a large oil field in West Siberia. Gubkin convinced others to explore, but their efforts did not at first succeed. In 1953, however, the discovery of natural gas in West Siberia intensified exploration of the region. By 1964, the Soviets had discovered roughly 300 million tons of oil and a large quantity of natural gas in West Siberia.

The next year geologists discovered Samotlor Field, named for nearby Lake Samotlor. Samotlor Field is in the Tyumen region of West Siberia’s lowlands. It is the largest of more than 300 oil fields in West Siberia. The oil in Samotlor, at a depth between 1,700 and 2,400 meters, is overlaid with sandstone dating to the Cretaceous period (144 to 65 million years ago), a time when the climate was warm and dinosaurs numerous. Other sections of the field are overlaid with siltstone, shale, and quartz. Siberia is part of Eurasia and encompasses much of northern Asia. West Siberia is warmer than the east, with temperatures averaging −13 degrees Fahrenheit in January and 63 degrees Fahrenheit in July. Samotlor Field is Russia’s largest oil field and the world’s sixth-largest field, trailing Ghawar Field in Saudi Arabia, Burgan Field in Kuwait, Zagheh Field in Iran, Sugar Loaf Field in Brazil, and Cantarell Field in Mexico. Samotlor Field encompasses 676 square miles. Hundreds of thousands of wells have been drilled in Samotlor Field over the years. In 1972, the first pipeline was constructed to carry oil from Samotlor Field to Almetyevsk, Russia. The length of the pipeline stretched about 1,850 kilometers.

At its outset, Samotlor Field held 55 billion barrels of oil. By comparison, Ghawar Field had 83 billion barrels of oil and Prudhoe Bay, Alaska, 25 billion barrels at the start of their production. Samotlor Field’s first well dates to 1969. By 1970, this well had yielded 5 million tons of oil, leading to a large buildup of wells. Nizhnevartovsk Oil and Gas Company was the original owner of Samotlor Field, though it has been bought by Tyumen Oil (TNK), which later partnered with British Petroleum (BP) to create TNK-BP. In recent years, this oil firm hired the U.S. company Halliburton, once managed by former U.S. vice president Dick Cheney before he entered the White House, to supply the latest technology and intellectual capital.

The word Samotlor means “the pearl of Siberia” and was for years a source of wonder for its productivity. In 1969, Samotlor Field yielded 27,000 barrels of oil per day, in 1970 it yielded 86,000 barrels per day, in 1975 it yielded 1.7 million barrels per day, in 1980, reaching its zenith, 3.1 million barrels per day, and thereafter declining to 2.3 million barrels per day in 1985 and to 400,000 barrels per day in 1993. At its peak, Samotlor Field produced more than half the Soviet Union’s oil. During the 1990s, Samotlor Field’s production fell by a factor of eight. When Samotlor Field declined, so did Nizhnevartovsk Oil and Gas Company, yielding 4 million barrels of oil per day in 1980 but only 512,000 barrels per day in 1993. The decline of Samotlor Field imperiled Soviet production. Between 1980 and 1985, the Soviet Union produced 11 million barrels of oil per day. In 1988, the figure crept up to 11.4 million barrels per day before falling to 4.4 million barrels per day in 1993. West Siberia has fared the same, yielding 6.4 million barrels per day in 1980, 7.3 million barrels per day in 1985, 8.3 million barrels per day in 1988, but only 4.4 million barrels per day in 1993. Soviet efforts to maximize Samotlor Field’s production may have hastened its decline and truncated its longevity.

The breakup of the Soviet Union in the early 1990s left Russia in control of Samotlor Field. By 2008, the field had yielded roughly 2.6 billion tons of oil. According to one estimate, by 2009 Samotlor Field had only 1 billion barrels of its original 55 billion barrels that can be recovered with existing technology. Given the current rate of consumption, Samotlor Field may have only 10 years’ capacity left. According to another estimate, Samotlor Field still holds 7.1 billion tons of oil, though only 3.5 billion tons can be extracted with current technology. A third estimate, coming from the Russian newspaper Vedomosti, reported in 2008 that Samotlor Field has only 20 percent of its reserves left and that the field may be depleted by 2020. Over the decades, workers pumped water into the field to maintain pressure, which resulted in the water mixing with the oil. TNK-BP, committed to the long term, aims to stabilize production at 30 million tons of oil per year by 2012. As early as 2001, TNK-BP announced the intention of increasing production and of investing $1.5 billion for this purpose. Aiming to make production more efficient, TNK-BP has shed 42,000 workers at Samotlor Field in just two years. Aware that many wells, having produced their run of oil, are now idle, TNK-BP has removed nearly 40 percent of Samotlor Field’s wells.

Despite decline, as late as 2008, Samotlor Field was still the fifth-largest field in terms of production and Russia remained the world’s leading oil producer. For all the good Samotlor Field has done in Russia, its environmental record is not stellar. Leaks and explosions have interrupted production. The pollution that Samotlor Field emits is severe enough to kill plants and animals, harming the biota.
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Santa Barbara (California) Oil Spill (1969)

Brian C. Black

Although oil spills or seeps had occurred for generations throughout the world, the first industrial spill to garner international attention occurred in 1969. This event was magnified in importance because of the increasing attention with which many Americans came to view pollution and industrial accidents in the 1960s. By the time of the Santa Barbara oil spill in 1969, the cultural and social movement known as modern environmentalism would not allow such an event to go unnoticed.

On the afternoon of January 29, 1969, Platform Alpha, operated by Union Oil (now Unocal) and drilling a 3,500-foot offshore oil well just off the California coast, experienced a blowout after the pipe was not sufficiently compensated for by the pumping of drilling mud back down the well. The outcome was a disastrous increase in pressure that strained the casing on the upper part of the well. Despite an emergency attempt to cap it, pressure continued to build until a burst of natural gas blew out all of the drilling mud, split the casing, and caused cracks to form in the seafloor surrounding the well. Because of the immense pressure that had built in the well, a large volume of oil and natural gas blew out of the well, creating a massive spill within very close proximity to the California coast.

While workers struggled to cap the well, oil leaked for 11 days and created 800 miles of slicks along approximately 35 miles of California beaches, from Rincon Point to Goleta. A learning experience for both the industry and its government regulators, there was very little technology prepared to mediate the spill. The techniques, equipment, and resources necessary to combat an oil spill of this magnitude did not exist at the time. Chemical mud was successfully used to seal the cracks in the seafloor, but only after approximately 3 million gallons of oil escaped. The slicks marred very noticeable, heavily used public places and even moved south, tarring Anacapa Island’s Frenchy’s Cove and beaches on Santa Cruz, Santa Rosa, and San Miguel Islands. The impact on waterfowl and sea life was alarming, but the spill’s greatest significance may have been the attention it spurred in the American public.

[image: image]

State forestry conservation crews, made up of prison convicts, clean up oil-soaked straw on the beach in Santa Barbara on February 6, 1969.

(AP Photo/Wally Fong)

Because of its timing and location, the Santa Barbara oil spill acquired lasting significance as the first confrontation between modern environmental concerns and the oil industry. For weeks after the spill, the nightly television news programs showed footage of the effects of the giant black slick, including oil-soaked birds on the shore dead or dying. Organizations quickly took shape, including Get Oil Out (GOO) in Santa Barbara, which urged consumers to cut down on driving, burn oil company credit cards, and boycott gas stations associated with offshore drilling companies. On the national level, the following spring brought the first celebration of Earth Day.

In the years following the oil spill, the state and federal governments enacted many environmental protection laws, including the California Environmental Quality Act and the National Environmental Policy Act of 1969. Additionally, the state banned offshore oil drilling for 16 years.

See also: Offshore Oil; Oil Well; Pollutants of the Petroleum Industry; United States
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Saudi Aramco

Brian C. Black

By the early 1900s, European nations determined the extent of oil supplies in the area known today as the Middle East and, through mechanisms of colonialism, laid claim to the opportunity to develop these reserves. Britain, for instance, emphasized Persia, which would become Iran. In the construction of these new relationships, the largest supplies of all in Saudi Arabia were initially left unclaimed by outside nations. By the 1930s, though, the Arabian American Oil Company (ARAMCO) emerged as the primary mechanism for developing Saudi oil.

As U.S. President Woodrow Wilson led world leaders to think cooperatively of a League of Nations after World War I, British forces secured their control over Mesopotamian oil by taking Mosul. In addition, ensuing agreements secured British dominance over the area now known as the Middle East. Their interest fueled further exploration by oil companies and by petroleum geologists. By the 1920s, the findings established a redline spanning the nations reaching from Turkey to Oman that held the largest supply of petroleum on Earth.

By 1928, this arrangement took more official form as the Red Line Agreement, in which Royal Dutch/Shell, Anglo-Persian, an American Group (five private companies), and French interests agreed to work only within this region in cooperation with the Turkish Petroleum Company, which was led by Calouste Sarkis Gulbenkian, an Armenian entrepreneur, who was also responsible for the agreement. Further agreements to manage oil markets were less inclusive, particularly excluding the United States, which feared they would violate the nation’s antitrust laws. Whereas the United States spent the early 1930s settling the public-private partnership that would administer its domestic supplies, the other Red Line nations secured their interest in Middle Eastern oil reserves and initiated the geopolitics that still defines global relations today.

Not to be left entirely out of the Middle Eastern prize, representatives of U.S. companies conducted testing in Saudi Arabia throughout the mid-1930s. In 1930, Standard Oil of California (SOCAL) obtained a concession on the island of Bahrain, which lay off the coast of Saudi Arabia, and followed it with a concession in Saudi Arabia in 1933. Joining forces with a Texas company to form Caltex in 1936, SOCAL’s claims in the area became the rationale for U.S. development of Saudi Arabia’s oil. By the end of the decade, massive strikes had come in for American companies in both places.

The world wars only accentuated the new importance of oil, and American efforts to court Saudi reserves continued. The effort to reach out to King Ibn Saud and other regional leaders was carried out by government officials and American oil companies. Even during World War II, this effort was viewed by some American officials as a competition with allies, particularly Britain. During the war, the United States created the Petroleum Reserves Corporation (PRC) that was specifically designed to administer petroleum supplies internationally as a matter of national security.

Before the end of World War II, and prior to President Franklin D. Roosevelt’s death in 1945, British Prime Minister Winston Churchill wired Roosevelt to say that he had been watching the telegrams from the United States about oil with “increasing misgivings. . . . A wrangle about oil,” he continued:


would be a poor prelude for the tremendous joint enterprise and sacrifice to which we have bound ourselves. . . . There is apprehension in some quarters here that the United States has a desire to deprive us of our oil assets in the Middle East on which, among other things, the whole supply of our Navy depends.



He concluded that some British officials felt they were being hustled by the United States.

Roosevelt did not back down, and their exchange went back and forth before finally concluding with mutual assurances that each nation would give way to the efforts of the other: Britain entered into Iran and Iraq and the United States into Saudi Arabia. The result was the Anglo-American Petroleum Agreement, which was signed on August 8, 1944, and assured the equity of all parties and the cooperative application of technology and developmental systems to extract petroleum from the Middle East and deliver it to the Allied Powers. Facing unlikely approval in the Senate, the bill was pulled by Roosevelt and made part of the negotiations in Yalta in January 1945. Over the next half century, as American petroleum supplies diminished, Saudi Arabia became the nation’s most trusted supplier.

The primary vehicle for American development of Saudi oil has been ARAMCO, which was officially organized in 1933 when the Saudi government granted a concession to Standard Oil of California. After a few unsuccessful years of exploration, Texaco purchased 50 percent of the concession. ARAMCO was the vehicle for companies, with the support of the U.S. federal government, to search for Saudi Arabia’s supposed oil wealth.

Most of the American employees of ARAMCO learned their trade elsewhere, particularly in the South American fields of Colombia. Organized similarly to those used in Venezuela, these camps were segregated by the laborers’ nationality, with “gross disparities in living quarters, wage scales, and access to services.” In such camps, barbed wire fences often were used to keep everyone but house servants from the Anglos’ reservation. In Venezuela, there were at least two major strikes by workers that were specifically focused against these living conditions. In these situations, the army was typically used to break the strikes and to maintain the arrangements established between the government and the outside oil interests.

In Saudi Arabia, the camps’ separate reservations included: Anglo-Saxons, Bahrainis, Iraqis, and Indians. The living conditions for Americans were typically corrugated metal and cement huts, whereas Arabs and Indians typically lived in thatched, palm-frond, and floorless huts known as barastis. Although many Americans were eventually moved into more permanent, air-conditioned accommodations, other groups remained in their original huts. In addition, only Americans were permitted to have families living with them.

As American oil development grew, so too did the apparatus. Workers ran power, phone, fuel, and sewer lines, and inside the camps would be added a staff hospital, recreation center, and four-hole golf course. By 1944, the construction of this infrastructure as well as new refineries brought in more roughnecks from the United States; skilled Italian masons, many of whom had been working in Eritrea; Indians from throughout the Gulf region; and skilled and unskilled men from al-Hasa, Basra, and Bahrain. Intermittent labor unrest began for ARAMCO in 1945 and, ultimately, King Abdulaziz demanded a role for the national government.

When, in 1950, King Abdulaziz threatened to nationalize his country’s oil facilities and reserves, ARAMCO granted his government a 50 percent share in the company’s work in Saudi Arabia. This share grew until 1980, when Saudi Arabia acquired 100 percent ownership of the company. In 1988, a royal decree changed the company’s name to Arabian American Oil Company to Saudi Arabian Oil Company (or Saudi Aramco). Today, it is one of the largest and most powerful companies in the world.

See also: Anglo-American Petroleum Agreement (1944); Anglo-Persian Oil Company (APOC); Bahrain; British Petroleum (BP); Colombia; House of Saud; India; Iran; Iraq; Oman; Royal Dutch Shell; Saudi Arabia; Standard Oil Company; Turkey; United Kingdom; United States; Venezuela
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Sea Empress (South Wales, 1996)

Adam Payne

On February 15, 1996, the supertanker Sea Empress ran aground in South Wales. Over the following week, the oil tanker leaked 72,000 tons of oil and 480 tons of fuel into the sea despite a rapid at-sea response. The spill led to widespread fear of an environmental catastrophe, but as the cleanup efforts progressed it became clear that in many instances the environmental impacts had been overestimated. The marine life and bird populations of the area were hardest hit by the oil spill. Although the impacts of the spill occurred mainly around the time of the spill or shortly afterward, few long-term effects are apparent.

Shortly after 8:00 p.m. on February 15, the Sea Empress, carrying 143,000 tons of North Sea crude oil from Scotland to Texaco Inc.’s Milford Haven refinery, sent out an emergency call to the Port Authority of Milford Haven. Strong currents had pulled the oil tanker onto the rocks at the entrance of Milford Haven in South Wales. Within hours of the incident, two centers were established to oversee the cleanup: The Marine Response Centre (MRC), responsible for the at-sea response, and the Joint Response Center (JRC), responsible for coordinating shoreline cleanup. The response was swift and the Sea Empress was refloated and anchored. However, the tanker listed severely while waiting for a second tanker in which to transfer the oil. On the night of February 17, tugs were unable to keep the Sea Empress in position because of a combination of high winds and strong currents, resulting in the tanker running into the rocks again and spilling more oil. Over the next few days, further groundings were reported and a loss of oil occurred at each low tide, with the largest loss of oil, 20,000 tons, occurring on February 19. On March 27, the Sea Empress began her journey to Belfast for repairs.
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The stricken Liberian-registered tanker Sea Empress, off St. Ann’s Head, Milford Haven, Wales, on February 16, 1996, after being refloated earlier in the week. An estimated 4,000 tons of oil is thought to have leaked from the ship since she ran aground, possibly as the result of a steering failure as she entered the estuary.

(AP Photo/PA)

The 200 kilometers of coastline affected by the spill was an area of unparalleled coastal and marine resources in the United Kingdom (UK). Most of the affected shoreline lay within the Pembrokeshire Coast National Park, the only park in the UK designated for its coastal and estuarine landscapes. The region was also home to 35 designated sites of Special Scientific Interest, places designated as being important habitats for plants and animals, or for geologic features. In addition, two National Nature Reserves and one of only three UK marine Nature Reserves resided within the disaster zone. Given the ecological importance of the area, experts feared an environmental catastrophe on the scale of the Exxon Valdez (1989).

Although fearing the worst, the next few months would show that many of the environmental impacts were overestimated. Evidence showed that the mammal populations in the area were not adversely affected by the spill. However, bird populations were not so lucky. The region supported about half a million breeding seabirds, including half of the world’s population of Manx Shearwaters, the third-largest population of gannets in the world, and more than 40,000 auks. Immediately after the spill, efforts were coordinated by the JRC to collect and count all dead and live oiled birds that came ashore. The first reported oiled birds occurred on February 17. By June 1, when recording stopped, nearly 7,000 birds covering 36 species had been documented. Within two or three years of the spill, the numbers of the majority of affected breeding seabird colonies had recovered to pre-spill values.

The oil spill also affected the region’s economy. Pembrokeshire’s economy relies on a few key industries, including tourism, fishing, and agriculture. Thousands of visitors come each year, attracted by the sandy beaches, abundant wildlife, and spectacular natural landscape. In 1995, tourists spent an estimated £160 million in Pembrokeshire. Economic fears abounded that the impending Easter holiday would be a bust for the businesses in the area. Through a massive effort, the main amenity beaches were restored by May 21. Although negative perceptions about the impact of the spill probably led to fewer sales of fishing licenses and a reduction of the number of visitors staying at local hotels, the predicted major impact on the tourism industry did not occur.

The fishing industry focused around the Milford Haven waterway is one of the most productive commercial fisheries in Wales. At the time of the Sea Empress incident, both recreational and commercial fishing supported an estimated 1,000 jobs. In response to the spill, an immediate commercial and recreational fishing ban was imposed to protect consumers from possible contaminated food under the powers of the Food and Environment Protection Act 1985. The Exclusion Order covered a total of 2,100 square kilometers. Although there was obvious contamination of shellfish, fin-fish had very low concentrations of oil. The fishery restrictions were repealed in stages, culminating with the repealing of the Exclusion Order on all species of fin-fish on May 21.

Agriculture plays an important role in the economy of southwest Wales. The main agricultural staples include potatoes, dairy, beef, and sheep. Experts feared that the oil that came ashore may have affected crops and livestock. In response, several soil, plant, and livestock samples were collected to test for elevated polycyclic aromatic hydrocarbon (PAH) levels. The results showed that the spill did not result in any risk to the human food chain.

The overall impact of the Sea Empress oil spill was less severe than initially estimated because of five primary reasons. First, the oil spill occurred during a time of low environmental use and vulnerability. Few tourists were present and many species of seabirds had not returned to the areas to nest. Also, many marine fish were either inactive or offshore for the winter. Second, favorable northerly winds pushed the oil away from the shore for most of the period of the spill and when most of the oil was released. Third, about 40 percent of the light crude oil evaporated and was blown away from shore, minimizing atmospheric contamination. Fourth, the application of chemical dispersants by air proved very successful, resulting in a faster rate of oil dispersion. Fifth and finally, human response to the spill proved effective. The cleanup effort, initially involving 1,000 workers, had the amenity beaches visibly clean and available for tourist use in six weeks. The combination of favorable natural factors and the quick human response greatly reduced the impact of the Sea Empress oil spill and lessened what could have been a much more damaging environmental catastrophe.

See also: Exxon Valdez (Alaska, 1989); Texaco; United Kingdom
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Sea Star (Gulf of Oman, 1972)

Christopher Cumo

In 1968, Sanywang Navigation Company Ltd. in South Korea built the Sea Star, an oil tanker. South Korea is a major energy consumer, accounting for some 2 percent of the world’s primary enemy demand. It is almost completely reliant on imports to meet its oil, natural gas, and coal demand. It is the world’s fourth-biggest oil importer, buying almost 3 percent of the world’s crude output, and ranks second in term of liquefied natural gas (LNG) purchases (the first is Japan). In the late 1960s and early 1970s, Sea Star was one of the largest oil tankers in South Korea’s oil transportation fleet.

On December 19, 1972, the tanker was en route from Ras Tanura, Saudi Arabia, to Rio de Janeiro, Brazil, when it collided with the Brazilian oil tanker Horto Barbosa in the Gulf of Oman before dawn. The oil on the Sea Star erupted in flames. The conflagration killed 12 of its crew. The fire spread to the Horto Barbosa, but because it was carrying water as ballast rather than oil, it suffered less than the Sea Star. All of the 36 crew members of the Horto Barbosa survived by leaping into the ocean, where the tanker Amoco Baltimore rescued them. A Norwegian tanker managed to retrieve two South Korean sailors, transferring them to the U.S. Navy destroyer Charles B. Ware. Other survivors from the Sea Star required medical care for broken bones and second- and third-degree burns. Physicians in Bahrain took charge of their care.

Meanwhile, tugboats put out the fire on the Horto Barbosa but had no success against the Sea Star’s flames. The tanker leaked oil through the hole that it had made on collision with the Horto Barbosa. This oil too caught fire. Several explosions followed, and on December 24, 1972, the Sea Star sank into the Persian Gulf. It was the second-largest ship to perish in 1972, trailing only the Setorio University. The Sea Star spilled 115,000 tons of crude oil into the Persian Gulf. Tugboats towed the Horto Barbosa to Hamburg, Germany. Workers repaired it, and the vessel returned to the ocean in 1973.

See also: Brazil; Imports; Japan; Liquefied Natural Gas (LNG); Natural Gas; Oil Tanker; Oil Transportation; Pollutants of the Petroleum Industry; Saudi Arabia; South Korea (The Republic of Korea, ROC)
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Seven Sisters

Brian C. Black

The term Seven Sisters is credited to the businessman Enrico Mattei who, while serving as head of the Italian state oil company Eni in the 1950s, used it to reference the seven transnational oil corporations who dominated global oil from the mid-1940s to 1970s. These companies—Anglo-Persian Oil Company (now British Petroleum), Gulf Oil, Standard Oil Company of California (SoCal), and Texaco (now all Chevron); Royal Dutch Shell; and Standard Oil Company of New Jersey (Esso) and Standard Oil Company of New York (Socony) (now ExxonMobil)—controlled approximately 85 percent of the world’s petroleum reserves prior to the 1973 oil crisis. Through much of the twentieth century, these companies informally joined to dominate the industry and guide oil exploration worldwide. Ultimately, the rise of the Organization of the Petroleum Exporting Countries (OPEC) after 1973 broke up the dominance of the Seven Sisters.

Early on, the corporations composing the Seven Sisters presided over the era of quasi-oil colonialism that followed World War II. This era was set up by the Red Line Agreement, which was created by oil companies and Western nations to divide access to the immense reserves of the Middle East. On July 31, 1928, following the discovery of an immense oil field in Iraq, partners, representatives from the Anglo-Persian, Royal Dutch Shell, the Compagnie Française des Pétroles (CFP, later Total), and the Near East Development Corporation, signed the Red Line Agreement in Ostend, Belgium, to divide the development of the oil reserves. Under the terms of the agreement, each of the four parties received a 23.75 percent share of all the crude oil produced by the Turkish Petroleum Company (TPC, which had been formed in 1912), which was allowed to operate anywhere in the Middle East between the Suez Canal and Iran, with the exception of Kuwait.

The most important feature of the Red Line Agreement, however, was its self-denying clause. It stipulated that the participating companies would agree not to develop oil fields within the territory comprising the TPC unless they secured the support of the other members. The Red Line Agreement proved to be a difficult arrangement, because it could not keep nonmember companies from seeking concessions within the area covered by the TPC (which was renamed the Iraqi Petroleum Company in 1929). In 1928, Socal secured a concession to search for oil in Bahrain and, in 1933, they managed to gain another concession from the Saudi Government that encompassed the province of al-Hasa. In 1936, the Texas Oil Company purchased a 50 percent share within the California Arabian Standard Oil Company (the Saudi subsidiary of Socal, which was renamed Aramco in 1944) to further develop Socal’s concession within Saudi Arabia.

In 1946, Socal and Texaco invited Jersey Standard and Socony to join them as partners in Aramco, but the latter two were barred from doing so under the terms of the Red Line Agreement unless they invited the other members of the TPC to join them. Consequently, Jersey Standard and Socony joined the U.S. government in pressuring the other members of the IPC to abrogate the terms of the Red Line Agreement. This loosely knit group, then, formed the consortium that became known as the Seven Sisters. In short, it embodied an era of oil development that bridged the colonial era with the emergence of nations that would form OPEC and demand control of their own oil.

In the 1960s, Mattei began negotiating with Algeria, Libya, and other nationalistic OPEC states that wanted to sell their oil internationally without having to deal with the Seven Sisters. Algeria had a long history of defying the influence of Big Oil and was once ruled by President Houari Boumedienne, one of the great Arab socialist leaders of all time, who initiated the original ideas for a more just “New International Economic Order” in fiery speeches at the UN, where he encouraged producer cartels modeled on OPEC as a means to Third World emancipation. These ideas formed the roots of OPEC, even though in 1962 Mattei died in a mysterious plane crash.

In 1975, British writer Anthony Sampson penned The Seven Sisters, which pulled together this story and bestowed a collective name on the shadowy oil cartel. He told the story of the group’s efforts to eliminate competitors and to control the world’s oil resource. Although the concept of Big Oil extended back to the model of Standard Oil in the 1800s, this new variation continued to depict an industry operating outside of national authority and politics.

As a model of Big Oil’s dominance, the Seven Sisters is still often referenced to describe current trends in the industry. For instance, the Financial Times in 2007 referenced the “new Seven Sisters” as: China National Petroleum Corporation (China), Gazprom (Russia), National Iranian Oil Company (Iran), Petrobras (Brazil), PDVSA (Venezuela), Petrona (Malaysia), and Saudi Aramco (Saudi Arabia). This list of corporations clearly demonstrates the remarkable globalization that has occurred in today’s oil market—growing from corporations such as the Seven Sisters.
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Simmons, Matthew (1943–2010)

Brian C. Black

In a world of experts who consult with large corporations and offer their sage advice about the future of the industry, Matthew R. Simmons may have been the best-known spokesman on oil. When he died unexpectedly in 2010, the Houston-based businessman served as chairman emeritus of Simmons and Company International, the oil service company he founded in 1974. He served as an energy adviser to U.S. President George W. Bush and also served on the National Petroleum Council and the Council on Foreign Relations.

Simmons is most remembered for popularizing the concept of peak oil. Although it is rooted in basic geology, this concept marks a watershed in current discourse about crude. His book, Twilight in the Desert: The Coming Saudi Oil Shock and the World Economy, published in 2005, used the decline rates to argue that the forecasts about Middle East oil reserves were unreliable. In this specific argument, he stressed that overestimating Saudi reserves in particular set up the United States and other nations for an unstable energy future.

In public lectures and commentaries, Simmons connected this line of argument to the overall concept of peak oil, which argues that we have very likely already reached the high point of available traditional oil reserves (even though the reality of petroleum has always been that it will run out). This has been true even when overwhelming supplies tried to convince us otherwise, whether at Spindletop, Texas, or Bahrain, Saudi Arabia. Today, acceptance of this reality is referred to as peak oil.

Based on the general theories of petroleum geologist M. King Hubbert, peak oil ran contrary to the culture of petroleum in nations such as the United States during the twentieth century. When Hubbert, who was working for Shell, first forecast the brevity of the petroleum age in 1949, his employer and many professionals called him the latest in a century’s worth of Chicken Littles—skeptics predicting the impending end of petroleum supplies. In 1956, Hubbert put a point on his argument by focusing on the American domestic reserves, which he forecast would peak within 30 to 35 years and then slowly decline. His professional standing did not change until his forecast proved accurate, when American production reached its peak in 1970. His theory became known as Hubbert’s Peak, and geophysicists set out to apply his calculations to the known global supplies. Kenneth Deffeyes, for instance, reports that this global peak occurred in the first decade of the twenty-first century.

In the intervening years, petroleum geology changed dramatically. Seismic mapping now made it possible to quite accurately map the petroleum reserves that lay untapped beneath Earth’s crust. With this additional technology, estimates of reserves—and theories such as Hubbert’s—gained considerable credibility. Within this accepted paradigm, the primary variability became how increased competition, particularly as India and China industrialized, might make the supply’s demise come even more rapidly than forecasted. Although it remains nearly impossible for geologists to focus on a specific date, and some critics continue to quibble with Hubbert’s computations, by the early twenty-first century energy forecasters began to change the culture of petroleum to reflect an awareness of petroleum’s impending decline in supply. Large international oil companies began to diversify their efforts somewhat, particularly in the public sector. For instance, British Petroleum (BP) actually changed its official name to BP and its slogan to Beyond Petroleum in 2001.

Whether or not the industry for which Hubbert worked openly adopts his theory, the corporate culture of Big Oil radically changed in the twenty-first century—and thinkers such as Simmons were responsible for these shifts on the inside of the industry. The prescience of relying on endless supplies of crude has been undercut by geological reality. Much of humans’ contemporary culture of oil grows from a general acceptance of peak oil, whether the supply lasts 30 or 50 additional years. We live, however, in a moment of reconfiguration as we reconsider what role petroleum needs to play in the future of developed societies.

A glimpse of this future came in the early twenty-first century when prices of crude oil destabilized. Although there were a host of geopolitical, weather, and economic explanations for the 2007–2008 spike in prices, the outcome was unthinkably high prices for this essential commodity. From the mid-1980s to September 2003, the inflation-adjusted price of a barrel of crude oil on the New York Mercantile Exchange (NYMEX) was generally under $25 per barrel. Then, during 2004, the price rose above $40, and then to $50. A series of events led the price to exceed $60 by August 11, 2005, and then briefly to exceed $75 in the middle of 2006. Prices then dropped back to $60 per barrel by the early part of 2007 before rising steeply again to $92 per barrel by October 2007. These record prices, then, were repeatedly shattered throughout the spring of 2008 until prices reached $147.02 per barrel on July 11, 2008. Some analysts predicted $300 per barrel oil by 2013. Although this could still happen, per barrel prices spent most of 2010–2011 between $70 and $90 per barrel. With the looming scarcity of peak oil and of increased consumption worldwide, most analysts follow Simmons’s lead and agree that prices will only go up from their current point.

Finally, Simmons clearly saw the demise of petroleum dominance. Later in his life, Simmons took aim at steering the nation toward a new energy future: alternative energy and specifically offshore wind and ocean power generation in Maine through the Ocean Energy Institute that he founded.

See also: Bahrain; British Petroleum (BP); China (The People’s Republic of China, PRC); Crude Oil; Energy Consumption; Hubbert, M. King; Hubbert Peak Theory; New York Mercantile Exchange (NYMEX); Oil Prices; Peak Oil; Petroleum Politics; Reserves; Royal Dutch Shell; Saudi Arabia; Spindletop Gusher (1901); United States
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Sonatrach (Algeria)

Christopher Cumo

As is true elsewhere in North Africa and the Middle East, oil and natural gas dominate the Algerian economy and supply virtually all government revenues. In 1962, Algeria won independence from France, though the war of liberation between the two ruined the Algerian economy. Algeria determined to rebuild by strengthening the oil and natural gas industries and becoming an important oil and natural gas producer in the southern Mediterranean basin. In 1963, Algeria founded Sonatrach as a joint stock company that appeared to be independent from the government. In reality, Algeria created Sonatrach to be the conduit through which governmental policy shaped the oil and natural gas sectors. By the mid-1960s, Sonatrach had partnered with oil companies of the former colonial oppressor. At first, Algeria permitted the existence of other domestic oil and natural gas firms, but as it tightened control over Sonatrach, the company came, through government fiat, to control the oil and natural gas industries.

By 1971, Algeria had fully nationalized the oil and natural gas industries, exerting complete control of Sonatrach. By this decade, Sonatrach, fully mature, involved itself in the exploration, engineering, production, refinement, and transit of oil and natural gas and the derivation of petrochemicals. The company had grown too large for the government to manage efficiently. In the 1980s, the scope of Sonatrach narrowed to include the production of oil and natural gas either on its own or in partnership with foreign firms. The government came to see Sonatrach as an instrument of social policy, its earnings trickling down to the masses.

The Algerian government tried alternatively to control every facet of Sonatrach’s activities or, on the other hand, to allow it some freedom. The inconsistency of these policies harmed Sonatrach. In the late 1980s, Algeria began granting a measure of autonomy to a number of state-owned enterprises while retaining tight control of Sonatrach. During these years, the government prodded Sonatrach to increase its oil exports. In the 1990s, Algeria emphasized global competitiveness and labored to make Sonatrach lean and efficient, stressing the role of new technology in promoting efficiency. In 2000, Algeria articulated the aim of diversification so that Sonatrach, in addition to managing the production of oil and natural gas, would also mine the country for useful and precious metals.

Algeria seeks to make the production of oil and natural gas as efficient as possible and to maximize profit. Sonatrach is the state-owned monopoly of oil and natural gas exploration, production, refinement, transit, and marketing. Sonatrach directs these activities as an expression of government policy. In its role as architect of the oil and natural gas industries, Sonatrach has undertaken joint ventures with foreign companies, owns subsidiaries, and operates worldwide. As important as oil is to Sonatrach, natural gas may be even more important. As the company has entered the global market, Sonatrach has sought to make itself more competitive.

When the price of oil or natural gas is low, Algeria aims to attract foreign investment in Sonatrach, presumably to offset the loss of revenues. In lean times, the government also promotes efficiency. When oil or natural gas prices are high, Algeria seeks to renegotiate contracts with foreign firms to gain greater autonomy for Sonatrach from foreign companies, though not from the government. The elites in Algeria depend on Sonatrach’s revenues to sustain their lifestyles. Although Algeria gives lip service to socialism, it may appear to be a plutocracy with Sonatrach enriching the plutocrats. In 2008, Sonatrach earned $75 billion, which provided 97 percent of government revenues. The decline in productivity across the board in the 1990s and an increase of only 1 or 2 percent in the twenty-first century have made the reform of Sonatrach difficult, though the aim of these reforms is not entirely clear. Presumably, Algeria would like to make Sonatrach ever more competitive in the global economy. Sonatrach has had success, for example, in selling oil to southern Europe through pipelines across the Mediterranean Sea.

[image: image]

A gardener works at the Rhourde-Nouss facility, belonging to Sonatrach, Algeria’s state-owned oil and gas industry, in the Saharan desert on June 15, 2000. The plant boasts tennis courts, a swimming pool, hibiscus gardens, and satellite televisions and is home to hundreds of employees.

(AP Photo/Bruce Stanley)

As of 2010, Sonatrach was the world’s twelfth-largest oil and natural gas company, though it remains a puppet of the state despite talk of independence. Sonatrach employs some 41,000 Algerians. The government bars foreigners from working at the company. When one counts the number of employees in all Algerian businesses affiliated with Sonatrach, the number swells to around 120,000. If Sonatrach is to have long-term success, the government must allow it the autonomy to function in a global market. In recent years, Sonatrach has engaged with the larger world by joining the World Trade Organization and has become an associate in the European Union. Yet Algeria is not likely to grant Sonatrach autonomy, being too wedded to the concept and reality that oil and natural gas are strategic resources. Algeria retains the right to appoint senior management at Sonatrach. There is suspicion that appointments go to cronies, not to the most qualified. The result is a diminution in the effectiveness of management. One must conclude that government rhetoric about reform is insincere.

Important themes running throughout Algeria’s history are who exercises power and who distributes wealth to whom. Some analysts believe that until this debate is resolved, real reform for Sonatrach is politically impossible. However, the International Monetary Fund still aims to coax Algeria to grant Sonatrach a modicum of autonomy. Despite this course of action, Algeria has resisted all efforts at privatization. The status quo is too enticing for a government that needs revenues and that derives power from the appointment of management. It may be, as one analyst suggests, that Algeria has long harbored enmity toward the private sector and that this enmity blocks any consideration of whether to allow Sonatrach autonomy.

See also: Algeria; Crude Oil; France; Globalization; Natural Gas; Oil Nationalization; Oil Prices; Petroleum Products; Refining
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Spindletop Gusher (1901)

Brian C. Black

Without warning, the level plains of eastern Texas near Beaumont abruptly give way to a lone, rounded hill before returning to flatness. Geologists call these abrupt rises in the land domes, because hollow caverns lie beneath. Over time, layers of rock rise to a common apex and create a spacious reservoir underneath. Often, salt forms in these empty, geological bubbles creating a salt dome. Over millions of years, water or other material might fill the reservoir. At least, that was businessman and geologist Patillo Higgins’s idea in eastern Texas during the 1890s.

Higgins and others imagined such caverns as natural treasure-houses. Higgins’s intrigue grew with one dome-shaped hill in southeast Texas. Known as Spindletop, this salt dome—with Higgins’s help—would change human existence.

Texas had not yet been identified as an oil producer. Well-known oil country lay in the eastern United States, particularly western Pennsylvania. Titusville, Pennsylvania, introduced Americans to massive amounts of crude oil for the first time in 1859. By the 1890s, petroleum-derived kerosene had become the world’s most popular fuel for lighting. Thomas Edison’s experiments with electric lighting placed petroleum’s future in doubt; however, petroleum still stimulated boom wherever it was found. But in Texas? Every geologist who inspected the Big Hill at Spindletop told Higgins that he was foolish to consider it as an oil producer.

With growing frustration, Higgins placed a magazine advertisement requesting someone to drill on the Big Hill. The only response came from Captain Anthony F. Lucas, who had prospected domes in Texas for salt and sulfur. From October to January 1901, Lucas’s drilling crew, known as roughnecks for the hard physical labor of drilling pipe deep into the earth, struggled to penetrate the difficult oil sands that had stymied previous drilling efforts. Normally, roughnecks drilled within a casing pipe that they slid into the deepening hole. Driven by steam or gasoline powered engines, the drill moved at varying speeds depending on the hardness of the rock encountered at each level.

At Spindletop on January 10, mud began bubbling from the drill hole. The Lucas geyser, found at a depth of 1,139 feet, blew a stream of oil over 100 feet high until it was capped nine days later. During this period, the well flowed an estimated 100,000 barrels a day—well beyond any flows previously witnessed. Lucas finally gained control of the geyser on January 19. By this point, a huge pool of oil surrounded it. Throngs of oilmen, speculators, and onlookers came and transformed the city of Beaumont into the first of Texas’s oil boomtowns.

The flow from Lucas 1 was unlike anything witnessed before in the petroleum industry: it produced 75,000 barrels per day. As news of the gusher reached around the world, the Texas oil boom was on. Land sold for wildly erratic prices. Over 200 wells were sunk on the Big Hill after only a few months. By the end of 1901, an estimated $235 million had been invested in oil in Texas.

Eager to find similar deposits, investors spent billions of dollars throughout the Lone Star state in search of oil and natural gas. By 1902, there were more than 500 Texas corporations doing business in Beaumont. Spindletop began Texas’s global reputation for oil development. Beaumont became the first great Texas boomtown—complete with free-flowing whiskey, cash, and crude oil. Temporary homes for oil workers and speculators, boomtowns were designed to last only a few years (as long as the supply of crude). Oil developments in the coming decades made boomtowns familiar throughout Texas.

Oklahoma interrupted Texas’s dominance over American oil development in 1905 when it became the nation’s greatest producer. Texas recaptured the top spot in 1928 and has not relinquished it. As the nation’s largest producer of petroleum, Texas’s image has been inextricably linked with oil in popular culture, thanks to films such as Giant (1960) and Boomtown (1949); television programs such as Dallas; and oil executives-turned-politicians such as George Bush, George W. Bush, and Dick Cheney. This image suggests the larger legacy of Spindletop.

Largely because of the timing of the strike, Spindletop ensured that the twentieth century would be powered by petroleum. The massive quantities of petroleum drove its price downward. Edison’s experiments with electric lighting forced those in the industry, particularly John D. Rockefeller of Standard Oil, to search for new uses for petroleum. Inventors in France and Germany were beginning to manufacture devices for individual transportation called automobiles, initially powered by electricity.

When Henry Ford and other entrepreneurs began manufacturing autos in the United States during the early 1900s, they followed the urging of Rockefeller and others and opted for a design powered by an internal combustion engine that used gasoline, derived from petroleum. The cheap fuel found in abundance at Spindletop helped to revolutionize American transportation and industry.

As Lucas and the other wildcatters watched the crude spray out of the salt dome beneath them and up 100 feet in the sky, they could never have conceived of an era when we didn’t have enough oil. Patillo Higgins’s dream at Spindletop helped to define human life and world power in the twentieth century.

See also: Crude Oil; Oil Field; Oil Well; Rockefeller, John D.; Standard Oil Company; United States
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Standard Oil Company

Brian C. Black

As a multidimensional oil production and distribution company since the 1870s, the Standard Oil Company can be said to have defined the modern industry. However, particularly because of the ideas and practices of John D. Rockefeller, Standard’s importance transcends its industrial role and extends into the image of the commodity itself. Therefore, it is little exaggeration to claim that the modern commodity of petroleum is Standard’s true legacy.

Petroleum as Commodity

Although the 1859 discovery of crude in Titusville, Pennsylvania, made petroleum into a commercial product, there remained nearly insurmountable problems with making it into a viable commodity. Trying to solve these problems, engineers with little training devised the precursors of many contemporary technologies, including offshore wells, pipelines, tanker rail cars, and increasingly complex refineries. Entrepreneurs quickly identified development and control within the oil industry as the more enduring business, outlasting Pennsylvania’s supply, which would be eventually depleted.

Through such efforts to systematize the business after the American Civil War, the industry consistently moved toward the streamlined state that would allow it to grow into the world’s major source of energy and lubrication during the twentieth century. Oil was a commodity with so much potential that it attracted the eye and interest of one of the most effective businessmen in history, John D. Rockefeller. Working within the South Improvement Company for much of the late 1860s, Rockefeller laid the groundwork for his effort to control the entire industry at each step in its process.

[image: image]

An early twentieth-century political cartoon depicts the Standard Oil monopoly as an octopus with many tentacles wrapped around the steel, copper, and shipping industries, as well as a state house, the U.S. Capitol, and one tentacle reaching for the White House.

(Library of Congress)

Rockefeller formed the Standard Oil Company of Ohio in 1870 when oil exploration grew from the Oil Creek area of Pennsylvania to other states and nations during the next decade. By 1879, Standard controlled 90 percent of the U.S. refining capacity, most of the rail lines between urban centers in the Northeast, and many of the leasing companies at the various sites of oil speculation. Through Rockefeller’s efforts and the organization he made possible, petroleum became the primary energy source for the nation and the world.

Defining Modern Business

Without owning oil wells, John D. Rockefeller and Standard Oil first demonstrated the possible domination available to those who controlled the flow of crude oil. Rockefeller’s system of refineries grew so great at the close of the nineteenth century that he could demand lower rates and eventually even kickbacks from rail companies. One by one he put his competitors out of business, and his own corporation grew into what observers in the late 1800s called a trust (what, today, is called a monopoly). Standard’s reach extended throughout the world and became a symbol of the Gilded Age, an era when businesses were allowed to grow too large and benefit only a few wealthy people. Reformers vowed things would change.

U.S. President Theodore Roosevelt, who took office in 1901, led the Progressive interest to involve the federal government in monitoring the business sector. In the late 1890s, muckraking journalists had written articles and books that exposed unfair and hazardous business practices. Ida Tarbell, an editor at McClure’s, who grew up the daughter of a barrel maker in Titusville, took aim at Rockefeller. Her History of the Standard Oil Company produced a national furor over unfair trading practices. Roosevelt used her information to enforce antitrust laws that would result in Standard’s dissolution in 1911. Rockefeller’s company had become so large that when broken into subsidiaries, the pieces would grow to be Mobil, Exxon, Chevron, Amoco, Conoco, and Atlantic among others.

Even after Standard’s dissolution in 1911, the image of its dominance continued. Standard had led the way into international oil exploration, suggesting that national borders need not limit the oil-controlling entity. Throughout the twentieth century, large multinational corporations or singular wealthy businessmen attempted to develop supplies and bring them to market. In the 1960s, though, the nations would draw from Rockefeller’s model to devise a new structure. Massive international companies managed the import and export of oil regardless of the nation of origin. The importer—often companies in Western, industrialized nations—in many cases, was most in control of supply and demand, and, therefore, the prices.

From Standard’s model also came a well-earned image problem that has only grown in the twenty-first century: Big Oil as villain. Faced with consistently rising prices—often with little or no rational explanation—consumers have grown increasingly critical of large petroleum companies. Combine record profits in the twenty-first century with massive accidents and spills, Big Oil for many consumers has replaced Big Tobacco as the symbol of faceless, corporate greed.

Conclusion: A Borderless Commodity

The flexible ability for corporations to access, develop, process, and transport crude oil wherever it occurs was first modeled by Standard Oil. As the supply required development all over the world, this corporate organization became even more essential. Working in cooperation with national governments or royal families, corporations in the model of Standard have become the most profitable and powerful in world history.

See also: Rockefeller, John D.
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Strategic Petroleum Reserve

Christopher Cumo

The Strategic Petroleum Reserve is a stockpile of government-owned crude oil maintained by the United States Department of Energy. The reserve currently holds a capacity of 727 million barrels of oil and remains the largest stockpile of emergency crude oil in the world.

The creation of the reserve came out of a time of crisis. In 1973–74, OPEC placed an embargo on oil against the United States for its response during the Yom Kippur War. The dislocation caused by the embargo convinced policymakers that the United States, importing two-thirds of its oil, was vulnerable to supply disruptions. To decrease this vulnerability, policymakers emphasized the importance of holding reserves of oil that could be released in an emergency. In 1975, Congress passed the Energy Policy and Conservation Act, creating the Strategic Petroleum Reserve, a series of underground units in Texas and Louisiana, though Congress has authorized the purchase of an underground site in Mississippi. Initially designed to hold 500 million barrels of oil, the reserve, Congress asserted, should hold 90 days’ supply, a mandate that has led to expansion of the reserve. In May 1978, Congress authorized an increase in the reserve’s capacity to 750 million barrels of oil. In 2005, Congress authorized an expansion of the reserve to hold 1 billion barrels of oil by 2018. President George W. Bush, thinking this amount insufficient, pledged to raise the capacity to 1.5 billion barrels of oil, a goal he never achieved. As of 2010, the reserve held 704 million barrels of oil and had a maximum capacity of 727 million barrels.

The problem that confronted Congress from the inception of the Strategic Petroleum Reserve was to define the criteria that would trigger the reserve to acquire oil on the one hand and to sell it on the other hand. It is important to note from the outset that not every member of Congress supported the reserve. Some members of Congress, notably Democratic senator Carl Levin of Michigan, thought that the reserve, by taking oil out of the market, might artificially reduce supply and increase prices. Congress struggled to define both the terms of acquisition and sale and over the years has altered its criteria. The guiding principle has been to acquire 90 days’ supply, but this goal appears never to have been met.

In 1999, the Department of Energy, the agency that oversees the reserve, allowed oil companies whose wells were on federal land to pay the department in kind, oil that it used to fill the reserve. Congress has mandated that the department use price as a criterion for deciding whether to fill the reserve. In 2008, for example, Congress authorized the department to fill the reserve if oil prices fell only below $75 per barrel for 90 days. On the other hand, Congress authorized the sale of oil from the reserve in the event of an emergency that threatened to raise prices and harm the economy. At other times, however, the department has sold oil in anticipation of a rise in prices. This proactive stance did not depend on an emergency but on the desire to sell oil to avert an emergency. Some analysts favored filling the reserve with cheaper heavy crude. Others recommended that the reserve purchase more oil when prices were low and less oil when prices were high. Had the Department of Energy pursued this strategy if might have saved $590 million between October 2001 and August 2005. Some analysts wondered whether it might have been cheaper to purchase oil rather than accept payment in kind.

In 1978, Congress authorized the Department of Energy to fill the reserve to 250 million barrels, but by year’s end it held only 69 million barrels. The oil crisis of 1979, triggered by the Iranian Revolution, caused the department to suspend filling the reserve for fear of increasing prices at a time of shrinking supplies. In September 1980, the crisis having abated, Congress again authorized the department to fill the reserve at a rate of 100,000 barrels per day. In 1981, President Ronald Reagan increased the rate of filling to 292,000 barrels per day, but by 1990 the rate of filling had declined to 34,000 barrels per day. In 1990, the International Energy Agency, a group of oil-importing countries, agreed that all members should sell reserves during a crisis because coordinated action would be more effective than the action of one or a few members. That year, with Iraq’s invasion of Kuwait, some policymakers argued for immediate sale of some oil from the Strategic Petroleum Reserve in anticipation of an increase in oil prices.

President George H. W. Bush disagreed with this policy, though in 1991, within hours of the air strikes against Iraq, the president reversed course, announcing the sale of oil from the reserve. The International Energy Agency joined Bush, and the collective draw down of reserves reduced the price of oil $10 per barrel between January 17 and 18, 1991. In the coming days, the Department of Energy sold 17.3 million barrels of oil from the reserve. Between 1990 and 1992, the department suspended filling the reserve, resuming again in 1993. In 1994, the department added oil to the reserve at a rate of only 16,500 barrels per day. At the end of 1994, the department again halted filling the reserve, which then held 592 million barrels of oil. The sale of supplies reduced the reserve’s holdings to 563.5 million barrels by 1997.

In November 2001, President George W. Bush directed the department to fill the reserve to 700 million barrels, with most of the new stocks coming from payment in kind. In 2002, Senator Levin criticized the reserve for holding oil that should be in the market, prompting a flurry of studies for and against the reserve. President Bush rejected Levin’s criticism and announced his intention to fill the reserve to nearly 700 million barrels by 2005. In 2003, anticipating oil shortages, the department halted filling the reserve, but as the Second Iraqi War did not precipitate an oil crisis, the department resumed filling the reserve. In September 2004, Hurricane Ivan swept through the Gulf of Mexico, damaging oil companies’ ability to extract and refine oil from the Gulf. That September 23, the department agreed to lend oil to these companies in return for prompt repayment. In 2005, Hurricanes Katrina and Rita halted oil and natural gas extraction from the outer continental shelf in the Gulf of Mexico, a region that supplies 25 percent of U.S. oil and 20 percent of its natural gas. The reserve released 30 million barrels of oil to compensate partly for the loss in production.

See also: Energy Consumption; Gasoline; Hurricane Rita (2005); Imports; International Energy Agency (IEA); Iran; Mexico; 1973 Energy Crisis; 1979 Energy Crisis; Oil Barrel; Oil Prices; Organization of the Petroleum Exporting Countries (OPEC); Petroleum Products; United States
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Suez Canal (Egypt)

Douglas Hurt

The 120-mile-long Suez Canal is a sea-level waterway without locks that connects the Mediterranean and Red Seas. The northern terminus of the canal is Port Said, Egypt, and the southern terminus is Port Toafik, Egypt. The canal is a significant global choke point—a narrow strait connecting two larger bodies of water through which shipping must pass. Because of the numerous oil tankers traveling the Suez Canal, if the choke point was blocked global oil prices would skyrocket and an international conflict could ensue.

Construction of the canal began in April 1859 using Egyptian forced labor. In November 1869, the Suez Canal was completed under the leadership of French diplomat and engineer Ferdinand de Lesseps and opened to ship traffic. The canal served as a shortcut between European nations and their colonial possessions and military interests in the Middle East and South Asia. Before construction of the Suez Canal, maritime traffic would have to travel along the East African coastline, around the Cape of Good Hope, and through the eastern Atlantic Ocean to travel between South Asia and Europe. The Suez Canal shortcut saved several thousand nautical miles, which made transit through the canal desirable because of time saved and reduced shipping costs.

In addition to the French, Great Britain maintained a high level of interest in the canal and surrounding Egypt. Between 1882 and 1922, Britain controlled the canal zone and placed British troops in the region to protect their political and economic interests. In 1888, the neutrality of the canal zone was established with the Convention of Constantinople, although the British were authorized to defend the Suez Canal. However, in the mid-twentieth century, tension between Britain, France, and Egypt over the canal increased as a growing number of Egyptian nationalists interpreted foreign control of the canal as a restriction of their national sovereignty.

Egyptian president Gamal Nasser nationalized the canal in July 1956 and placed it under the supervision of the Suez Canal Authority. The Suez Crisis, a 1956 war against Great Britain, France, and Israel over the nationalization of the canal, ensued and the waterway was briefly closed until 1957. The failure of British and French forces coupled with U.S. opposition to the British and French actions limited European influence in the region and began the increased involvement of the United States in the Middle East. A longer closure of the Suez Canal occurred from 1967 to 1975, a result of the Arab-Israeli War (also called the Six Day War) with Israel.

Today, the Suez Canal is one of the busiest maritime transportation corridors in the world with 8 percent of global seaborne trade passing through the canal. Expansion of the width and depth of the canal has allowed for the transit of all but the largest classes of oil tankers and container ships. Nearly 18,000 ships pay more than US$5 billion in tolls each year, a significant source of foreign revenue for the Egyptian government. About 15 percent of the ship traffic is oil tankers, moving more than 2 million barrels of oil and petroleum products a day through the Suez Canal. Europe is the primary destination for oil in transit through the canal. The adjacent Suez-Mediterranean pipeline can transfer an additional 2 million barrels a day between the termini of the canal, making this region a significant location in the geography of global oil transportation.

See also Egypt; Suez Canal Crisis (1956)
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Suez Canal Crisis (1956)

Matthew Jon Leeper, Jr.

The Suez Canal Crisis of 1956 began in July on the Sinai Peninsula in Egypt when Britain, France, and Israel set forth to capture the peninsula and take control of the canal from the new Egyptian government. The Suez Canal, built in 1869, connected the Mediterranean Sea and the Red Sea and is utilized by multiple nations for trade and commerce, including the movement of oil. The makings of the crisis began in 1952 when the Revolutionary Command Council replaced King Farouk and Gamal Abdel Nasser came into power. Nasser disagreed with the opposing countries on many important issues of the time as well as allowing Soviet influences to determine the direction of his rule and the nation.

The Suez Canal issue became a crisis on July 14, 1956, when U.S. ambassador John Foster Dulles informed the Egyptian government that the United States would not fund a dam to be built within the Nile River. Nasser announced the nationalization of the Suez Canal, essentially closing off the canal to enemies of the state as well as immediately removing the control of the canal from the Paris-based Suez Canal Company. The primary shareholders within the company, France and Britain, decided to dedicate themselves to remove Nasser either through diplomatic or military means. Israel joined the coalition and the three countries entered into negotiation with Egypt from mid-July to October 1956.

[image: image]

War raged only briefly in Egypt on November 8, 1956, but it left its scars. A large section of Port Said lay in complete ruins after a British French attack started fires in the city, at the northern terminus of the Suez Canal. A cease-fire was obtained and the United Nations sent an emergency police force to the Suez area. Invading forces then withdrew.

(AP Photo)

On October 29, 1956, Israel invaded the Sinai Peninsula, with Britain and France invading two days later. Israel invaded by crossing the border between Egypt and capturing key locations. Britain and France were capable of attacking coastal targets from their navy ships stationed on the coast of Egypt as well as launching inland attacks from their carriers. However, Britain faced logistical and equipment limitations in placing soldiers on the ground, whereas French forces occupied Algeria from an ongoing conflict. Meanwhile, the United States and the USSR pressed for a ceasefire between the four nations. In mid-November 1956 a UN peacekeeping force landed and took control of the Canal region. Within weeks, all British and French forces left the canal zone of Egypt. However, Israeli forces remained in Gaza until March 19, 1957, to ensure the creation of a demilitarized zone in the Sinai Peninsula as well as regaining access to the Straits of Tiran.

Although the Suez Canal Crisis did not last long, the political implications remain today. The military balance shifted in the Middle East as Israel emerged as the power of the region, although the basis for conflict between Israel and the Middle East was not resolved. The USSR became more involved in the region and started advising and supplying the Syrian military, whereas France and Britain both lost power and influence in the region as well as experiencing a drop in relations with the United States. Because the United States acted as a moderator instead of a participant in the crisis, its relations with Egypt improved.

See also: Egypt; France; Israel; Oil Transportation; Russia; Syria; United Kingdom, United States
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Sugar Loaf Field (Brazil)

Christopher Cumo

When the land-based oil fields began to decline in the 1970s, Brazil’s national oil company, Petrobras, started to explore in the Atlantic Ocean for oil and natural gas. Petrobras soon made a reputation as a leader in the technology of deepwater exploration and drilling and acquired experience in these endeavors. In November 2007, Petrobras discovered the Tupi Oil Field in the deep waters of the Atlantic and, sometime that year, along with Britain’s BG Group and Spain’s Repsol Company, discovered the Sugar Loaf Field southwest of Tupi Field. Sugar Loaf and Tupi Fields lie in the Santos Basin of southeastern Brazil in the Atlantic Ocean. Sugar Loaf Field is about 170 miles off the coast of São Paulo and Rio de Janeiro in water that is over 2,000 meters in depth. The oil is overlaid with rock and salt. The rock dates to the Cretaceous (144 to 65 million years ago) and Tertiary periods (65 to 1.8 million years ago). The name Sugar Loaf derives from Rio de Janeiro’s Sugar Loaf Mountain.

Because Sugar Loaf is in the early stages of production, it is difficult to know how much oil it contains. Estimates range from 25 to 40 billion barrels of oil. Of this amount, experts do not yet know how much of this oil can be extracted with current technology. Brazil’s National Petroleum Agency believes that Sugar Loaf Field has about 33 billion barrels of oil. By comparison, Prudhoe Bay, Alaska, the largest find in North America, had 25 billion barrels of oil at the onset of production. At 33 billion barrels of oil, Sugar Loaf Field may be five times larger than Tupi Field. Sugar Loaf Field may be the largest discovery since the finding of Cantarell Field in Mexico in 1976. Most of the other giant or elephant fields were discovered in the 1950s, 1960s, and 1970s and are now in decline. Sugar Loaf Field is a particularly important find because it reverses decades of minimal discoveries. Sugar Loaf Field may signal that other elephant fields remain to be discovered and that humans may not be facing peak oil just yet. In fact, Sugar Loaf Field may keep supply abreast of worldwide demand. Less optimistic voices, however, believe that Sugar Loaf Field alone cannot hope to keep pace with worldwide demand but can only offset the decline in oil production in the North Sea.

Curiously, Petrobras initially denied the discovery of Sugar Loaf Field, perhaps adhering to the secrecy that made John D. Rockefeller infamous. Nonetheless, the value of Petrobras’s stock on both the New York Stock Exchange and the São Paulo Stock Exchange increased rapidly amid news of the discovery. The discovery of the Sugar Loaf Field has made Petrobras the twelfth-wealthiest oil company in the world. Perhaps Petrobras’s denials were notes of caution. Because Sugar Loaf Field is beneath 4 kilometers of rock and salt, its existence has been difficult to verify. The layers of salt make it difficult for geologists to compile seismic data from which the existence of Sugar Loaf Field might have been deduced. Because matters are in such an early stage, it is difficult to be sure of much about Sugar Loaf Field. We have seen, for example, that estimates of its size vary. As recently as the 1990s, the technology did not exist to drill at the depths of Sugar Loaf Field.

Sugar Loaf Field and other oil fields in the Santos Basin may contain as much as 80 billion barrels of oil. The results for Brazil might be revolutionary. Already, Brazil has become a net exporter of crude, though it still imports light crude. Interestingly, Sugar Loaf Field appears to have light, easily refined crude, whose extraction should end these imports. Brazil, thanks to Sugar Loaf Field, may eclipse Libya, Russia, and Venezuela in the production of oil. Sugar Loaf Field is the largest find in Brazil’s history and should do much to increase the country’s confidence and economic might. Petrobras believes that Sugar Loaf Field might catapult Brazil into the eighth-largest oil producer. Sugar Loaf Field may add $2.9 to $4.6 trillion to the Brazilian economy. By another estimate, Sugar Loaf Field, if it has 33 billion barrels of oil, will trail only Ghawar Field in Saudi Arabia and Burgan Field in Kuwait in size.

The United States, weary of the volatility in the Middle East and eager to expand its options, will be a ready buyer of oil from Sugar Loaf Field. But the exploitation of this oil will present challenges. Rock is usually stable. A hole drilled through it will not likely undermine its stability. But underlying the rock at Sugar Loaf Field are about 2 kilometers of salt. A hole drilled through salt might undermine its structure. There is the danger that a hole drilled through salt may collapse upon itself. For this reason Petrobras is being cautious. By 2009, it had drilled two wells (Caramba and Guara) with aid from Portugal’s Galp Energy, BG Groups and Repsol. Each of these wells costs, by one estimate, $100 to $150 million. Petrobras’s immediate need is the investment of capital. International banks have invested in the development of Sugar Loaf Field in hopes of large profits. Royal Dutch Shell and ExxonMobil have offered their resources in hopes of a partnership in the development of Sugar Loaf Field. The development of Sugar Loaf Field will remain profitable only if oil stays above $60 per barrel, a price that seems certain given that demand continues to outpace supply worldwide.

See also: Brazil; Burgan Field (Kuwait); Cantarell Field (Mexico); ExxonMobil; Ghawar Field (Saudi Arabia); Kuwait; Libya; Mexico; Offshore Oil; Petrobras (Brazil); Petroleum Products; Portugal; Prudhoe Bay (Alaska); Rockefeller, John D.; Royal Dutch Shell; Russia; Saudi Arabia; United States; Venezuela
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Taghiyev, Zeynalabdin (c. 1822–1924)

Christopher Cumo

Zeynalabdin Taghiyev was an Azerbaijani oilman, industrialist, and philanthropist. His father, Taghi, was an unsuccessful shoemaker. Little is known about Taghiyev’s mother, Anakhanim. The couple had eight children with Taghiyev being the only son. His mother died while still a young woman. The father remarried, and Taghiyev, determined to augment the family’s income, became a mason. His supervisors and colleagues detected leadership qualities in him. A series of promotions elevated him to a contractor at age 18. In 1873, he partnered with two coworkers to buy land that they hoped would yield oil near both Bibi-Heybat, an oil town, and Baku. When they did not strike oil after some time, his partners sold their shares to Taghiyev. In 1877, one well finally yielded oil. Overnight, Taghiyev was among Azerbaijan’s richest people. Indeed, he was among the elite in the Russian Empire, though all his life Taghiyev was first an Azerbaijani and second a Russian.

Taghiyev was interested in more than oil, and now he had the money to diversify his holdings. He built a textile mill, presumably in Baku, and invested in fisheries in the Caspian Sea. For his textile workers, he built a mosque and instituted evening classes for employees who wished to further their education. He also built a primary school for the children of his workers, a pharmacy, a medical clinic, and a mill at which people could grind their grain. These undertakings cost Taghiyev over 6 million rubles. Wealthy enough to forego his original investment in oil, Taghiyev sold his oil company to the Anglo Russian Oil Company for 5 million rubles. In less than three years, Taghiyev had netted more than 7.5 million rubles in profits. One analyst believes that Taghiyev sold his oil company to procure the money to further diversify his portfolio. He did not, however, quit the oil business and invested 16 million rubles in the Oleum Company, an oil firm. Taghiyev invested again in textiles and made new forays into agriculture, construction, and shipbuilding. In 1890, Taghiyev purchased the Caspian Steamship Company, which built 10 new steamboats.

Azerbaijanis respected Taghiyev most because of his philanthropy. Like Standard Oil founder John D. Rockefeller and Polish oilman Ignacy Lukasiewicz, Zeynalabdin Taghiyev devoted his mature years to charity. In 1883, he funded construction of the Taghiyev’s Theatre, later renamed the Azerbaijan State Theatre of Musical Comedy. This edifice was Azerbaijan’s first national theater. When arsonists burned it to the ground in 1909, Taghiyev patiently rebuilt it. In 1911, he inaugurated the building of the Azerbaijan State Academic Opera and Ballet Theatre.

Between 1898 and 1900, Taghiyev spent 184,000 rubles to build Azerbaijan’s first Muslim school for girls. Although the connection to Islam was tangible, Taghiyev insisted that the curriculum be secular. To obtain permission to build the school, he visited Russian empress Alexandra, who was impressed with his proposal. He funded the construction of an agricultural school in Mardakan, the village where Taghiyev settled, perhaps aware of similar developments in the United States and Europe. In 1911, he built a school to teach practical trades to students. He designed public parks in several cities of Azerbaijan and built roads. Curiously, he funded the construction of a horse tramway at just the moment when electricity was making it possible for the construction of street railways and subways in the United States. The transition to electricity must have been slow in Azerbaijan. To ensure that Baku had potable water, Taghiyev built something akin to an aqueduct to carry water from the Caucasus Mountains to the capital. He also organized Baku’s first fire department.

Although he was illiterate, Taghiyev was a proponent of education, granting scholarships to young people who wished to further their education in Russian or European universities. Among those he sponsored were writers, academics, politicians, and opera singers. Taghiyev believed that higher education was necessary for a successful career and self-fulfillment. He even funded the publication of the works of obscure intellectuals who later became prominent.

Although a devout Muslim, Taghiyev was not always on easy terms with the Muslim clerics. Whereas Taghiyev favored translation of the Koran into other languages, the clerics believed that no human had the right to alter what the prophet Mohammad had given his people. Not satisfied with this decision, Taghiyev sent a confidant to Baghdad, Iraq, for permission to translate the Koran. A cadre of Muslim scholars granted permission, and Taghiyev paid for and oversaw the translation. Taghiyev paid 11,000 rubles to build an office for the Muslim Benevolent Society in St. Petersburg. He donated 3,000 rubles to the education of Armenian orphans. Taghiyev gave 5,000 rubles to the St. Nina’s School for Girls in Baku. He financed construction of the Alexander Nevsky Cathedral in Baku. For his charity, Russia twice awarded him with the Order of Saint Stanislaus.

After coming to power, the Soviets treated Taghiyev shabbily by confiscating much of his fortune, though they allowed him to remain in his cottage in Mardakan. On September 1, 1924, he died of pneumonia. After his burial, the Soviets took his home. His wife, Sona, once rich, intelligent, and kind, died destitute in the streets of Baku in 1938.

See also: Azerbaijan; Russia
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Ida Tarbell’s condemnation of the Standard Oil monopoly at the beginning of the twentieth century placed her among the leading American muckrakers and brought her international fame as a journalist.

(Library of Congress)

Tarbell, Ida (1857–1944)

Katrina Lacher

Ida Minerva Tarbell was an investigative journalist best known for her exposé of John D. Rockefeller’s Standard Oil Company. A native of northwest Pennsylvania’s oil region, Tarbell was born on November 5, 1857, in Hatch Hollow and grew up in Titusville. Her father, Franklin Sumner Tarbell, built wooden oil tanks for the booming new industry. Enrolling in college in 1876, Ida Tarbell majored in biology and became one of the first women to graduate from Allegheny College. Following graduation, she taught at Poland Union Seminary. After two years of a rigorous teaching load of Greek, Latin, French, geology, botany, geometry, and trigonometry, Tarbell decided to pursue other career options. As a writer and editor for the Chautauqua Assembly Herald, a magazine that supplemented the Chautauqua home study plans, Tarbell cultivated and refined her writing and research skills. Pursuing her curiosity for learning, Tarbell left the Chautauqua editorial offices for France to investigate the life and death of Madame Roland, a supporter of the French Revolution who died on the guillotine. She followed Madame Roland: A Biographical Sketch (1896) with biographies of other historical figures such as The Life of Abraham Lincoln (1900) and A Life of Napoleon Bonaparte (1901).

While Tarbell was still researching and writing in France, Samuel Sidney McClure, a rising American editor, read her work and arranged to meet her while he was visiting Europe. McClure offered Tarbell a position at his new enterprise, McClure’s Magazine. Hoping to compete with popular periodicals such as The Century, Scribner’s, and Harper’s Magazine, McClure sought skilled and experienced writers and editors to elevate his political and literary journal. Tarbell agreed to join McClure’s and soon became a managing editor.

As the twentieth century commenced, the staff of the widely circulating magazine focused their attention on business culture and, in particular, trusts. Seeking a venue to explore how industrialists controlled the nation’s economy and resources, Tarbell, a native of the oil region and the daughter of an independent producer, suggested that McClure’s profile the petroleum industry. More precisely, they should focus on John D. Rockefeller’s Standard Oil Company.

Though her father warned her against investigating the powerful conglomerate, Tarbell tenaciously pursued the story behind Rockefeller’s unprecedented wealth and influence. Predicting, rightly, that Standard Oil would be unlikely to open their company records to a muckraking journalist, Tarbell unearthed voluminous public documents and coaxed interviews from oilmen. Though she never interviewed Rockefeller, Tarbell did meet repeatedly with Henry H. Rogers, a Standard Oil senior administrator. Beginning in January 1902, Tarbell and Rogers conversed regularly for two years. The executive rationalized that the company would be better served if they imparted some of the information of the history of Standard Oil.

Tarbell maintained that she intended to write a forthright history of the company. The writer argued that she did not aim to pen anything controversial, “but [rather] a straight-forward narrative, as picturesque and dramatic as I can make it, of the great monopoly.” In November 1902, when McClure’s published the first installment of what would become a 19-part series, it became clear that Tarbell’s story would be more than a bland business history. The articles unabashedly exposed the tactics Rockefeller used to amass wealth, build the trust, and push smaller operators out of business. Over the course of the two-year series, Tarbell enumerated the various forms of manipulation Standard Oil employed to force independent producers and affiliated businesses to join the trust. With intricate detail, the articles catalogued the nuances of secret rebates, industry espionage, sweetheart deals, and predatory pricing. She plainly deduced, “Business played this way is fit only for tricksters.” Ultimately, Tarbell traced how Rockefeller came to control 95 percent of the nation’s oil manufacturing by the end of the nineteenth century. The final installment of her exposé focused personally on Rockefeller, rather than the company at large. She concluded, “Our national life is on every side distinctly poorer, uglier, meaner, for the kind of influence he [Rockefeller] exercises.” She also explored how Rockefeller’s successful manipulation of the petroleum industry included control of other related industries such as banking, mining, and the railroads. Many Americans intensely followed Tarbell’s columns. Following the success of the serialized history, in November 1904, the publishing house McClure, Phillips and Company compiled all of the articles as a book, The History of the Standard Oil Company.

When asked about his reaction to Tarbell and her work, Rockefeller fumed, “Not a word. Not a word about that misguided woman.” In addition to calling her “Miss Tar Barrel,” the oil magnate instructed those around him to never mention her name. However, the rest of the nation had a difficult time not mentioning her name or discussing her work. After several states initiated hearings and investigations, President Theodore Roosevelt pushed for a federal investigation of Standard Oil’s business practices in 1905 and called Rockefeller one of the “malefactors of great wealth.” By 1907, the federal government had seven suits pending against Standard Oil. On May 15, 1911, the U.S. Supreme Court upheld a ruling that charged that the company violated antitrust laws. The court ordered that the trust be dismantled within six months.

Part of the Progressive climate that aimed to expose the ills and evils of modern society, Tarbell’s History of the Standard Oil Company was not only an indictment of Rockefeller and the petroleum industry but, also, a critique of trusts and business culture more generally. Careful not to condemn capitalism broadly, Tarbell summed, “As I saw it, it was not capitalism, but an open disregard of decent ethical business practices that lay at the bottom of the story.”

See also: Poland; Rockefeller, John D.; Standard Oil Company; United States
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Teapot Dome Scandal (1924)

Christopher Cumo

In 1920, Oklahoma oilman Jake Hamon donated generously to Ohio senator and Republican Warren G. Harding’s campaign for president. He expected Harding to reward him with the secretaryship of interior. With Harding’s help, Hamon hoped to gain control of the Teapot Dome Naval Reserve in Wyoming. This marked the first attempt by Big Oil to use the federal government for its own profit. But matters unraveled quickly for Hamon. When he told his mistress that he was leaving her, she killed him.

Oilmen wanted two things from President Harding. First, as Hamon had articulated, they wanted access to the oil at Teapot Dome. Second, they wanted access to the oil in the West, even if it meant depriving Native Americans of their rights. With Hamon dead, Harding turned elsewhere for his secretary of the interior. When Harding had been a senator, New Mexico Senator Albert Fall had befriended him. Now Harding turned to Fall. The New Mexico senator had coveted the secretaryship of state, but Harding convinced him to take the secretary of the interior position. As had Hamon, Fall wanted control of Teapot Dome. The only way to get it was for Harding to sign an order transferring the oil field from the U.S. Navy to the Department of the Interior.

Although the conservation movement was still robust, attracting among others Secretary of Agriculture Henry C. Wallace, Fall had no use for it. He believed that private corporations should profit from the use of federal lands. When Theodore Roosevelt had been president in the early twentieth century, he had set aside 230 million acres of forestland that Fall now wanted to open to American companies. Additionally, Fall, no friend of Wallace, wanted to transfer the Forest Service from the Department of Agriculture to Interior. This move would provide access to set-aside lands and allow private enterprise to acquire the oil reserves at Elk Hills, California, and to open Alaska, national parks, and Native American lands to oil exploration. Fall believed that enterprising companies should use the West to derive oil. To this end, Fall found an ally in Secretary of the Navy Edwin Denby, who also disdained the conservationists and was willing to cooperate with Fall. With oil prices high in 1921, Fall was confident that oilmen could profit from Teapot Dome and the California fields. That year, Fall fired conservationists in Interior and replaced them with his own loyalists. In April 1921, Fall met the secretary of the navy to discuss the transfer of Teapot Dome to Interior. Fall could count on the president’s support, but a few senior naval officers worried that ravenous companies would consume the oil at Teapot Dome. They inserted a paragraph in what would become the transfer order, retaining for the navy the final decision about how to use the oil at Teapot Dome. Fall simply deleted this paragraph and sent the order to Harding, who signed it May 31, 1921. Fall likewise convinced Harding to transfer Elk Hills to Interior. In July 1921, Fall leased Elk Hills, or at least a portion of it, to Edward Doheny, who owned oil fields in California and Mexico.
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Oil magnate Ed Doheny (left) poses with his attorney outside the Supreme Court in Washington, D.C., in 1926. Doheny was tried for bribing Secretary of the Interior Albert B. Fall, who was subsequently sentenced to one year in prison. The so-called Teapot Dome scandal, in which Fall illegally leased land to oil companies, severely tarnished President Warren G. Harding’s administration.

(Library of Congress)

Fall also allowed Harry Sinclair, one of America’s wealthiest oilmen, to drill for oil at Elk Hills after Sinclair loaned Fall the money to buy a new ranch in New Mexico. Whether Doheny had also bribed Fall was unclear at this juncture, but Fall had sown the seeds of his demise. Apparently believing he had done no wrong, Fall convinced Attorney General Harry Daugherty to give Standard Oil of California access to Salt Creek Field, then the world’s largest field at 360 million barrels of oil. In 1922, Sinclair also won the right to drill at Teapot Dome. Sinclair rewarded Fall with a gift of livestock and a racehorse, presumably for his new ranch. Sinclair stood to profit nearly $500 million from Teapot’s 135 million barrels of oil. Sinclair formed Mammoth Oil Company to extract oil from Teapot.

These transactions had been done in secret until April 14, 1922, when The Wall Street Journal reported the lease of Teapot Dome to Sinclair. Several oil executives who learned of the lease complained to Senator John Kendrick of Wyoming that they had not been permitted to bid on a contract to lease Teapot Dome and that the whole matter had been conducted secretly. Kendrick demanded that Fall testify about how Sinclair had acquired the lease. Wisconsin Senator Robert La Follette wanted a Senate investigation and asked Harding for the order of transfer with the aim of challenging its legality.

Rumors now began to circulate. One held that Sinclair had given Fall more than $200,000, putatively to buy an interest in the ranch. Yet this transfer, if it had occurred, left no documentation for the Senate to scrutinize. Fall seems to have ignored the investigation in its early days, instead pursuing a plan to drill for oil on Native American land and in Alaska. He allowed oilmen to drill on Navajo land without compensation. Matters began to grow serious when Henry C. Wallace confronted Harding, threatening to divulge what he knew about Teapot. Sensing trouble, Harding backed away from his commitment to transfer the Forest Service from Agriculture to Interior. Oil lobbyist J. Leo Stack, out of hatred for Sinclair, told the Denver Post what he knew of the brewing scandal. The Post sent a reporter to New Mexico, who learned about the racehorse and livestock. He also learned that the formerly broke Fall had come into a lot of money. The Post published the story, sending copies to Harding, every cabinet officer, and every member of the House and Senate. The embattled Fall resigned in January 1923.

That October, the Senate held hearings about the Teapot Dome lease. Fall testified, though not under oath, that no one had paid him for access to oil. Doheny testified that he felt a patriotic duty to take the lease at Elk Hills but admitted that he stood to profit $100 million. Under questioning, Sinclair admitted that he had given Fall livestock. The investigation quickened when Senator Thomas Walsh established that Fall had paid no taxes between 1912 and 1922. Yet in June 1922, he suddenly had enough money to pay off all his back taxes. Fall tried to redirect the investigation by claiming that a newspaper owner had given him the money to buy the ranch, but Walsh established that Fall was broke when this loan supposedly took place. Under questioning, Doheny admitted to having given Fall $100,000, presumably for access to Elk Hills. The Senate established that Fall had received at least $300,000 in Liberty Bonds. Sinclair was the suspect, but he never confessed. Nonetheless, he served seven months in prison. Fall, the first cabinet officer in U.S. history to be imprisoned, served nine months.

See also: Exploration; Petroleum Politics; Standard Oil Company; United States
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Texaco

Matthew Jon Leeper, Jr.

The Texaco Oil Company, founded in 1902 as the Texas Oil Company by J. S. Cullinan and Arnold Schlaet, is one of the major petroleum companies in the world. Within the first year of its creation the two partners had obtained their first marine vessel as well as materials needed to begin the construction of their first refinery in Port Arthur, Texas. In 1903, the company took a large gamble and drilled at Sour Lake and hit oil, which turned the company into a major U.S. oil producer overnight. The company quickly developed a strategy of building small refineries that would supply the surrounding areas with Texaco’s oil and gas products. Because of this limited infrastructure, Texaco did not become an industry leader in any one area but strived to become the second or third best in each area, which garnered an estimated 10 percent of the entire oil industry nationwide.
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Beatrice Hester, a plaintiff in the landmark race-discrimination lawsuit against Texaco, stands in front of a Texaco filling station in Sugarland, Texas. In 1994, six African American employees of Texaco Inc. filed a class-action suit against the company alleging it systematically discriminated against them in pay and promotions and fostered a hostile environment for minorities.

(AP Photo/Michael Stravato)

In 1926, Texaco had an estimated 4,000 service stations spread across 46 states, but a majority of the sales, 56 percent, came from 8 markets: Texas, New York, Florida, North Carolina, Illinois, Virginia, New Jersey, and Pennsylvania. The company continued its growth until 1928 when it acquired the California Petroleum Corporation and gained 2,500 service stations. It became the first oil company to offer its goods and services to all 48 states. The next major acquisition by Texaco came in 1931 when Texaco took over Indian Oil Refining and obtained the ownership of the Havoline branded oil. By 1932, Texaco had grown to an amazing 40,000 outlets nationwide, and the company decided to begin a large radio campaign through sponsorships of radio celebrities. Later, it sponsored the Metropolitan Opera Broadcasts from New York City.

Despite its overwhelming success from its inception and up through the 1960s, Texaco was neither prepared nor in a position to succeed when the oil crises brought on by the Organization of Petroleum Exporting Countries (OPEC) began in the 1970s. By 1975, the company’s strategy of local refineries and small service stations were wreaking economic disaster on the company. Texaco served seven and a half percent of the U.S. population with 30,000 service stations, while their competitor, Shell, served the same size market with only 18,000 stations. Because of the massive cost associated with their business plan, they had to withdraw from eight states. In response to these costs as well as their dwindling oil reserves, Texaco bought Getty Oil Company. This move proved to be a major disaster for the company.

In the early 1980s, Pennzoil had seen Getty stocks as undervalued and began buying them as often as possible. Pennzoil came to an agreement with Gordon Getty to purchase three-eighths of the remaining stock for $112.50 a share. The purchase by Pennzoil was announced publicly and the agreement was signed by Getty’s Board of Directors. However, the investment bankers for Getty had not stopped entertaining other competing offers and accepted Texaco’s acquisition for all of the company at $128 a share or $10 billion. This caused a lawsuit between the two companies in Pennzoil v. Texaco, in which Pennzoil sued for tortuous interference. The jury sided with Pennzoil and awarded the company $10.5 billion in punitive damages. Texaco appealed the ruling and got the award diminished to $8.5 billion. Texaco attempted to work with Pennzoil to make the amount owed smaller, but Pennzoil declined any discussion to this effect. Texaco forced Pennzoil’s hand in the award settlement when it filed for chapter 11 protection in 1987. Texaco and Pennzoil eventually agreed to a $3 billion settlement. Today, Texaco operates in 40 states with 15,000 outlets and is owned primarily by Saudi Arabian interests.

See also: Crude Oil; Exploration; Oil Boom; Oil Transportation; Organization of the Petroleum Exporting Countries (OPEC); Pennzoil; Refining; Royal Dutch Shell; Saudi Arabia; United States
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Venezuela, National Strikes in (2003)

Christopher Cumo

During his long tenure as Venezuela’s president, Hugo Chavez had not been universally popular. In 2002 and 2003, the opposition to Chavez reached a turning point. The opposition hoped to use a nationwide strike from December 2002 and February 2003, also known as the oil strike, to force Chavez to resign or at least to call new elections. This strike was the longest in Venezuela’s history. By paralyzing the oil industry, the strike would deprive the government of revenues and force Chavez to do his opponents’ bidding. Discontent surfaced as early as October 21, 2002, when a one-day strike, presumably orchestrated by Chavez’s opponents in the military, sought to force him from office. General Enrique Medina Gomez and 14 army officers loyal to him took a palace in a sumptuous neighborhood, declaring it their headquarters. They refused to leave unless Chavez resigned. They issued a call to other military officers to lead a campaign against the president. In November, demonstrators and police squared off in Caracas. Both sides were armed and the clash left three dead, though the outcome might have been worse. The National Guard restored order temporarily.

Business leaders and labor, determined to halt the production and export of oil, called on workers to strike on December 2, 2002. At first, the strike generated little fear. The people of Caracas encountered closed businesses, but these closures had little hope of paralyzing the oil industry. Other businesses stayed open, defying the call for a nationwide strike. The Venezuelan navy prevented labor from stopping the flow of oil in Lake Maracaibo. On December 4, 2002, however, a large tanker anchored in the shipping lane of the lake and refused to move. The situation was now becoming serious as 13 other tankers likewise refused to budge. The management of Petroleos de Venezuela SA (PDVSA), the state-owned oil company, walked off the job, leaving the company without the capacity to make decisions. Before leaving, management took the additional step of refusing labor entrance to the oil fields. Shipping and the management of Petroleos de Venezuela had combined to paralyze the oil industry. Oil production quickly plummeted to one-third its pre-strike levels. President Chavez and the Venezuelan government had to import oil to keep the economy afloat. Gasoline, a distillate of oil, became scarce. Those stations without gasoline had no option but to close, leaving residents bereft of transportation. The stations that had enough gasoline to stay open faced long lines similar to those that the United States had experienced during the Organization of the Petroleum Exporting Countries (OPEC) embargo of 1973 and 1974. Airlines, short of aviation fuel, cancelled flights, leaving Venezuelans unable to unite with families during Christmas.

Television stations that opposed President Chavez and were alarmed by the paralysis of the oil industry cancelled advertisements to open space for expanded coverage of the strike and to make room for anti-Chavez propaganda. Television stations even broadcast the closure of schools and universities even though few administrators had wished to close their institutions. On December 9, 2002, the opposition announced that only Chavez’s resignation could end the strike. With little gasoline, truckers could not bring food to market, resulting in shortages. In the United States, Americans characteristically worried that the strike would raise gasoline prices at home. The world’s fifth-largest oil producer, Venezuela is the fourth-largest supplier of crude oil to the United States, behind Canada, Saudi Arabia, and Mexico. With exports in decline, the United States turned to Mexico and the Middle East, particularly Iraq, to make good the shortfall. The strike cost Venezuela 3 million barrels of oil per day.

With no intention of resigning, Chavez fought back by firing his opponents at Petroleos de Venezuela on December 12, 2002. Whoever joined the strike faced the same fate. By January 2003, Chavez had fired more than 300 oil executives, labor leaders, and workers. At his direction, loyalists seized the tankers that had blocked shipping in Lake Maracaibo and took them back to port. The president named men loyal to him to manage Petroleos de Venezuela, which gradually restarted production and refinement. The executives who had left Petroleos de Venezuela continued to demand Chavez’s resignation, but faith in their leadership began to erode.

By January 2003, businesses began to reopen, perhaps more from fear of bankruptcy than in support of Chavez. When some businessmen refused to pay taxes in a show of defiance, President Chavez arrested them for tax evasion. By the end of January, many schools and universities had reopened. On January 27, 2003, the Caracas Stock Exchange opened after more than nine weeks of inactivity. By April 2003, oil production had rebounded to pre-strike levels. After the strike, Chavez purged Petroleos de Venezuela, dismissing 18,000 workers and managers, nearly half the company’s workforce, for disloyalty.

Yet the strike had taken its toll. Venezuela’s gross domestic product declined more than 25 percent between January and April 2003, costing the oil industry $13.3 billion. Unemployment surpassed 20 percent in March 2003. For the first time in its history, Venezuela had defaulted on its contracts to supply several nations, including the United States, with oil.

See also: Bolivar Coastal Field (Venezuela); Exports; Gasoline; Imports; Iraq; Mexico; 1973 Energy Crisis; Oil Tanker; Organization of the Petroleum Exporting Countries (OPEC); Petroleos de Venezuela SA (PDVSA) (Venezuela); Portugal; United States; Venezuela
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Albania

Christopher Cumo

History and Geography

In the Balkan Peninsula, Albania has 28,748 square kilometers. Albania borders the Adriatic Sea to the west, Montenegro and Serbia to the north, Macedonia to the east, and Greece to the south. Albania is about the size of Maryland. To the north, east, and south are highlands that comprise 70 percent of Albania. The west is flat, is the chief agricultural region, and has most of the population.

Albania tolerated a series of conquests in antiquity and the Middle Ages, being part of Illyria, the Roman Empire, and the Byzantine Empire. In the fifteenth century, Albania fell to the Turks and was part of the Ottoman Empire until declaring independence in 1912. In 1944, Communists took control of Albania, which allied first with the Soviet Union and then with China. Albania has been autonomous since the death of Chinese leader Mao Zedong in 1978. In 1991, elections brought Communist leaders to power. Yet the cabinet resigned when strikes and demonstrations paralyzed the country. The 1992 elections discredited the Communists, bringing the Democratic Party to power. The government, however, promoted unwise investments that failed and tarnished its reputation. Albanians who had invested in these schemes lost $1.2 billion and took out their frustration on the government. In the twenty-first century, Albania has sought to modernize and privatize the economy. It joined the North Atlantic Treaty Organization (NATO) in 2009 and applied for membership in the European Union.

Oil Production

The Romans knew that Albania had bitumen. Other observers found the presence of asphalt, which they mined. With the assistance of Italy, Albania drilled the first well in Drashovice in 1918, discovering oil at 200 meters. At its peak, the Drashovice Field yielded 3.5 tons per day of heavy oil. Italy bought additional concessions between 1926 and 1930. The Anglo-Persian Oil Company also discovered oil in Albania. The French, intrigued by these discoveries, likewise bought concession in Albania. Some of the discoveries were not impressive. The Patos-Marinza Field yielded 60 tons of oil per day before being depleted in only two years.

In 1940, the Kucova and Driza Fields produced 154,000 tons of oil. The ravages of World War II decreased production to just 25,000 tons of oil in 1944. Exploration and production resumed after the war. In 1957, Albania made an important find. In the 1960s, Albania focused on developing the Ionian Zone. In May 1963, Albania discovered the Visoka Oil Field and the Gorish Field in March 1965. Between 1965 and 1970, discoveries followed in Verri, Ballsh, and Finiq-Krana. These fields were sources of oil and natural gas. In 1973, oil was discovered at the Cakran Field. Other discoveries have followed in subsequent years. Albania aligned with the Soviet Union and then China, and with their assistance oil production rose. In 1960, Albania produced 725,000 tons of oil, in 1968 more than 1 million tons, and in 1974 oil production peaked at 2.2 million tons.

[image: image]

President of the AMBO Consortium, Ted Ferguson, right, congratulates the economy ministers of three Balkan countries, Genc Ruli of Albania, left, Vera Rafajlovska of Macedonia, second left, and Asen Gagauzov of Bulgaria after they signed a final document on the construction of trans-Balkan oil pipeline system AMBO, in Macedonia’s capital, Skopje, on January 31, 2007. The AMBO pipeline will transport Caspian oil from the Bulgarian port of Burgas to the Albanian port of Valona via Macedonia. The pipeline is expected to cost about US$1.2 billion and will transport 750,000 barrels of oil per day, intended for both European and U.S. markets.

(AP Photo/Boris Grdanoski)

Until the 1960s, natural gas was found only in association with oil. By the 1960s, however, Albania began to discover natural gas fields. In 1990, Albania yielded 2.75 billion cubic meters of natural gas. Albania is thought to have 650 million tons of oil and 37 billion cubic meters of natural gas. Albania contains more than 1,000 exploratory wells and 3,500 oil and natural gas wells. The deepest well in the country penetrates the earth to 6,700 meters. Drilling has declined since 1991 as Albania’s economy has faltered. After World War II, state-owned General Directorate of Oil and Gas (DPNG) was responsible for oil and natural gas exploration and production. In 1990, in a move toward partial privatization, Albania invited foreign investment in DPNG. Among investors were the U.S. firms Chevron (once Standard Oil of California) and Occidental Petroleum. In 1992, Albania created Albpetrol to supersede DPNG. Albpetrol sought foreign investment in its onshore activities. Meanwhile, Chevron and Occidental were drilling offshore.

Albania derives oil from the rich Durres Basin and Ionian Zone. Both are sedimentary formations. The Durres Basin is also known as the Periadriatic Depression. Oil was discovered in Albania in the early twentieth century and has been an important component of the economy since. This discovery attracted petroleum geologists, who set out to map the country. Austrian and German geologists focused on the Albanides formation. With the assistance of the Soviet Union, Albania resumed the exploration for oil in the 1950s. The result was a detailed map of where geologists suspected that oil existed in 1970. Most of Albania’s oil formed in the Jurassic (200 to 145 million years ago) and Cretaceous (145 to 65 million years ago) periods. Geologists found oil in the Outer Albanides Basin and Neogene Basin.

It is the Neogene sequences that contain oil from the Durres Basin. The Durres Basin is in western and central Albania and offshore in the Adriatic Sea. Roughly 80 percent of the basin lies offshore. The offshore region of the basin has not been fully exploited. The onshore part of the Durres Basin is Albania’s most productive source of natural gas. This natural gas must have formed in the Neogene (23 million years ago to the present) and Quaternary (2.5 million years ago to the present) periods and so is comparatively young. Durres Basin has six oil fields. The oil may have formed in the Tortanian and Messinian sandstones, capped by clay and siltstone. Discovered in 1928, the Durres Basin contains 240 million tons of oil. Between 1928 and 1990 the basin has produced 15 million tons of oil. The Kucova Field of the Durres Basin produced 3 million tons of oil and 62 million cubic meters of natural gas by 1990. The field may have 68 million tons of oil and 680 million cubic meters of natural gas.

The Ionian Zone yields both oil and natural gas and is one of the richest hydrocarbon deposits in Albania. It is in central and southwestern Albania, extending to western Greece. The Durres Basin and Ionian Zone overlap in western and central Albania. In the Jurassic period the Ionian Zone had an outlet to the Adriatic Sea and likely accumulated the dead plankton and other organic matter that tremendous pressure and heat converted to oil. In the Cretaceous and Quaternary periods, the heat and pressure in the Ionian Zone were intense and these were likely the millions of years during which oil and natural gas formed. The Ionian Zone acquired oil from the compression and heating of algae and other marine organisms. The oil in the northwestern part of this zone is the best quality in Albania. Some 26 percent of the Ionian Zone is oil shale. Once formed, the oil rose through the rock formation until it reached the capstone. Much of this migration occurred in the Pliocene (5 to 2.5 million years ago) and Pleistocene (2.5 million years ago to 11,700 years ago) periods. The shales of the Flysch and Flyschoid formations encase this oil. The Ionian Zone, like the Durres Basin, has several oil and natural gas fields. Much of its oil is heavy and laden with sulfur. The Cakran Field of the Ionian Zone, however, has light oil with less sulfur. The northwestern portion of the Ionian Zone alone has four oil fields: Visoka, Ballsh, Gorish-Kocal, and Cakran. Visoka is an old field 13 kilometers southeast of Fieri, Albania. By 1990, it had yielded 5 million tons of oil and 193 million cubic meters of natural gas. Visoka has 73 million tons of oil and 255 million cubic meters of natural gas. Ballsh Field is 29 kilometers southeast of Fieri. Ballsh is comparatively shallow with oil 730 meters below the earth’s surface. By 1991, Ballsh had yielded 4.5 million tons of oil and 220 million cubic meters of natural gas. The high water content of this field complicates the extraction of oil. Gorish-Kocal is 20 kilometers east of Vlena, Albania. Geologists believe that the field has 154 million tons of oil and 635 million cubic meters of natural gas. Cakran is 6 kilometers west of Ballsh Field and has two grades of oil: light and bitumen. Cakran has yielded 2.7 million tons of oil. By the 1980s, geologists suspected that the Cretaceous and Paleocene formations of the Mali-Kanalit hills contained oil, though a 1982 well yielded nothing.

See also: Anglo-Persian Oil Company (APOC); Austria (Republik Österreich); China (The People’s Republic of China, PRC); Crude Oil; France; Germany; Italy; Natural Gas; Occidental Petroleum; Offshore Oil; Oil Field; Russia; Standard Oil Company; United States
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Algeria

Christopher Cumo

History and Geography

Humans arose in Africa and from a very early date in prehistory inhabited Algeria. The Romans occupied Algeria, growing olives and grain for export to the capital. The decline of Rome left Algeria under the control of local chieftains, the Berbers. The decline of the Berber dynasties in the fifteenth and sixteenth centuries left Algeria vulnerable to conquest from Spain or Turkey, the leading forces in the Mediterranean Sea. In the sixteenth century, Turkey emerged the victor. Turkey used piracy to establish control over Algeria and as the Turks’ chief source of income.

The growing power of France would prove disastrous for Turkey. In 1827, a disagreement over the status of a shipment of wheat led an Algerian official to slap the French consult in Algiers, the capital of Algeria. French king Charles X took this assault as an insult to French honor and responded by blockading the coast of Algeria. The blockade accomplished little, so Charles invaded Algeria in 1830. Algeria defended itself skillfully, surrendering only in 1847. However, a defeated Algeria was not subdued as Algerians launched rebellions into the 1880s. By 1880, the French population in Algeria stood at more than 350,000 and at more than 700,000 in the 1930s.

[image: image]

An oil-drilling platform in Algeria.

(Corel)

Algeria, a Muslim colony, was ambivalent about the Christianity of the French settlers. The Muslims insisted on equal treatment before the law. After World War II, nationalism strengthened its hold on the Algerian people. In May 1945, Algerians carried nationalistic flags in a demonstration in the town of Setif. A riot led to the death of 88 French settlers. France responded by killing between 1,500 and 10,000 Algerians. In an attempt to quell this violence, France promised reforms and created an Algerian legislature to voice the concerns of the masses in 1947. Frustrated with a lack of progress, Algerian terrorists attacked the French police and military on October 31, 1954. These attacks continued, as did a French counteroffensive. France responded by sending more troops to Algeria and began a propaganda campaign to win back the countryside, a strategy they would try again in Vietnam. Algerian leaders created a government in exile in Cairo, Egypt, and then in Tunis, Tunisia. The United Nations recognized the legitimacy of this government. The French who had settled Algeria resisted the idea of an independent Algeria. In 1958, former French president and war hero Charles de Gaulle visited Algeria to cheers from the crowds that came to see him. The French settlers expected him to take a hard-line against Algeria, but instead his speeches were filled with the rhetoric of equal rights for Muslims. If terrorist attacks ceased, de Gaulle would offer Algerians the chance to vote on their future. Three courses were open to them. First, they could become full participants in French affairs. Second, they could choose independence with a close association with France. Third, they could secede from France, each county going its separate way. Violence did not cease, leaving de Gaulle little alternative but to recognize Algerian independence in 1962.

After gaining independence, the Algerian military assumed command and promoted socialism. In the 1970s, Algerian leaders dismantled the state farms that had been converted from French plantations and parceled the land out to smallholders. In 1992, the army canceled elections, provoking a civil war that ended in 1999. Among the most distinguished Algerians was Algerian-born French writer Albert Camus. Often identified as an existentialist, a label he renounced, Camus won the Nobel Prize in literature in 1957, the youngest person to win this award. His novels, The Stranger and The Plague, remain standards in classrooms in high schools and colleges.

Oil Production

Algeria joined the Organization of the Petroleum Exporting Countries (OPEC) in 1969 and is the largest member of OPEC and the largest state in Africa. The watershed event in Algeria’s early history was the OPEC embargo of 1973 and 1974. In 1973 alone OPEC quadrupled oil prices, which blessed Algeria with a bounty. Between 1972 and 1975 the country’s oil revenues increased from $70 million to $3.4 billion. Flush with oil profits, the Algerian economy grew 8.5 percent per year, the fastest rate of all oil-exporting countries. International observers marveled at Algeria’s success, thinking it to be a model oil producer. In the 1970s, Algeria used oil profits to industrialize and build roads and schools with a commitment to end the appalling 80 percent rate of illiteracy. In the late 1970s, government concentrated oil revenues on industry without making sufficient progress in the development of infrastructure. By the end of the 1970s, Algeria had too many factories that produced too many goods for consumers to afford. Oil revenues funded the consolidation of the former French estates into collective farms, even though all the peasants wanted was land of their own. That is, they preferred to see the former French plantations broken into small units and distributed equally to them. Peasants left these collective farms for overcrowded cities, signifying a failure of big oil to solve all the problems in Algeria. Although Algeria had not needed to import food at independence, by 1980 it imported more than 60 percent of its food and 75 percent by 1990. The government did not invest its oil revenues in building more houses, particularly in cities where there was a shortage. The government did, however, invest oil revenues in education, making Arabic the state language, in hopes of bringing literacy to the masses.

If the 1970s were generally successful, then the 1980s reversed Algeria’s fortunes as oil fell from $40 per barrel in 1980 to less than $10 per barrel in 1986. The value of Algeria’s oil exports fell 55 percent in just one year. Oil went from providing 44 percent of Algeria’s revenues to 24 percent. Government revenues fell from $14.2 billion in 1981 to $7.3 billion in 1986. The government made up this shortfall by borrowing money, but this policy increased Algeria’s debt. Algeria did not benefit from international banks, which charged it 10 percent interest. The government also instituted austerity, reducing imports to make up for lost oil revenues. By 1988, the oil-dependent economy was shedding jobs. That year, unemployment reached 20 percent and by 2000 30 percent, triggering riots. Between 1986 and the mid-1990s, the Algerian economy contracted, unemployment increased, and food was in shortage. Curiously for a country whose revenues were falling, Algeria also experienced inflation. The poor performance was not an aberration. Countries that export primary products, oil for example, tend toward instability and aberrant growth patterns. Countries that export manufactured goods tend to be stable and their growth is generally robust. Curiously, oil-rich countries like Algeria typically grow more slowly over the long term than oil-poor countries.

Algeria’s state-owned oil company, Sonatrach, fared better than commoners. The former director of Sonatrach then headed the Ministry of Industry and Energy. Accordingly, Sonatrach, safe from government scrutiny, did as it pleased with oil revenues. The government did not even audit Sonatrach. The Ministry of Industry and Energy took loans from Sonatrach rather than follow the law that only the Ministry of Finance could deliver loans. The military, too, was an ally of Sonatrach and depended on the latter for cheap oil. In the 1980s, Algeria used oil revenues to attract imports, but the masses could not afford them. Algeria targeted these imports to the small middle class. Algeria also used oil revenues to strengthen its autocratic tendencies.

In the twenty-first century, Algerian president Abdelaziz Bouteflika was fortunate to preside over a period of high oil prices. He used oil profits to buy the allegiance of the military and to dismantle any opposition to him. The government managed to save more than $100 billion in oil profits between 2000 and 2008 and has paid down its debt, which in 1988 stood at 86 percent of gross domestic product (GDP), to just 4 percent of GDP in 2008. The government aims to use oil profits to diversify the economy so that it is not so vulnerable to fluctuations in oil prices. As oil prices have climbed, the government has contemplated political and economic reforms at the very moment that President Bouteflika strengthens his position, weakens the prime minister and Parliament, and marginalizes political activism among ordinary Algerians.

According to British Petroleum, Algeria had 12 billion barrels of oil in 2011, enough to last another 20 years at current rates of consumption. Viewed globally, Algeria seems unimpressive with just 0.7 percent of the world’s oil. In 2011, Algerian fields yielded 1.7 million barrels per day, a slight diminution from production in 2010. In 2011, Algeria produced nearly 2 percent of the world’s oil. Of this production, domestic demand consumed 345,000 barrels per day in 2011. Geologists are confident that Algeria holds more oil to be discovered.

In 2006, oil and natural gas totaled 98 percent of Algeria’s exports. The country is active in all phases of the oil industry: exploration, production, refinement, transit, and marketing. Algeria uses a portion of its oil and natural gas to make petrochemicals and lubricants. The country has four refineries, which do not yield enough refined oil to meet domestic demand, forcing Algeria to import oil. Algerian oil is prized because it is light and has little sulfur. Despite a robust oil sector, unemployment continues to plague the country. The International Monetary Fund (IMF) urges Algeria to diversify the economy beyond oil and natural gas, thereby creating jobs. The IMF also encourages Algeria to move toward a market economy to attract foreign investment in a country in which oil and natural gas total almost half of GDP. Because oil revenues have been lavish, Algeria has wisely used a portion of them to pay down its debt. Once a problem, inflation is now low.

Despite the performance of the oil industry, wealth has not trickled down to the masses, who contend with slow growth, poverty, unemployment, a decrease in purchasing power, and expensive housing. Although oilmen are rich, they create less than 5 percent of Algeria’s jobs. To its credit, the government has used oil profits to increase the pay of government workers and to subsidize the cost of food and other essentials.

Algeria’s oil revenues stood at $51 billion in 2011 according to OPEC. Production reached 1.2 million barrels per day, a figure at variance with British Petroleum’s calculations. Algeria has the capacity to refine 652,000 barrels per day. Algeria exports 698,000 barrels of oil per day. The domestic economy consumes 329,000 barrels per day. In 2012, Algeria exported oil in exchange for 2 million tons of diesel fuel and 500,000 tons of gasoline to meet rising demand at home. Despite this demand, strong oil exports have enabled Algeria to amass a $16 billion trade surplus in 2012. Algeria’s refineries process 22 million tons of oil per year, but they are aging. Some Algerian officials believe that these refineries should be replaced. Algeria plans to build four new refineries, boosting capacity to refine 42 million tons of oil per year. Others recommend enlarging refining capacity to 52 million tons of oil per year. Algeria is the fourth-largest oil producer in Africa, trailing Nigeria, Angola, and Libya. Algeria is also the world’s eighth-largest supplier of natural gas, with exports going to southern Europe. Only Libya and Nigeria have larger oil reserves among Africa’s countries.

See also: Angola; British Petroleum (BP); Egypt; Exports; France; Nigeria; Oil Barrel; Oil Prices; Organization of the Petroleum Exporting Countries (OPEC); Spain; Turkey; Vietnam

References

Aissaoui, Ali. Algeria: The Political Economy of Oil and Gas. Oxford: Oxford University Press, 2001.

Cleveland, Harlan, ed. Energy Futures of Developing Countries; The Neglected Victims of the Energy Crisis. Westport, CT: Praeger, 1980.

Lowi, Miriam R. Oil Wealth and the Poverty of Politics. Cambridge: Cambridge University Press, 2009.

Shojai, Siamack, ed. The New Global Oil Market: Understanding Energy Issues in the World Economy. Westport, CT: Praeger, 1995.

Angola

Christopher Cumo

History and Geography

The Republic of Angola, known simply as Angola, is the third-largest nation south of the Sahara Desert, trailing only the Democratic Republic of Congo and Sudan. Angola has an area of 1.3 million square kilometers and, once a colony of Portugal, is the largest Portuguese-speaking country in Africa. On the western coast of Africa, Angola borders Namibia, Congo, and Zambia. Angola’s capital, Luanda, is located in the country’s northwest territory and on the Atlantic coast. Two-thirds of the country is mountainous with peaks between 1,050 and 1,350 meters. Mountains may be found in the north, though the land flattens as one moves south. The Atlantic coastline extends 1,609 kilometers. Angola’s rivers flow west to the Atlantic, south, and northeast. They are not navigable and so do not afford access to the interior. They do, however, provide water for irrigation and hydroelectric power.

The climate is tropical to subtropical. Much of the country has a cool, dry season between June and September and a hot, humid season between October and May. Northern Angola has heavy rainfall and a tropical climate. Along the Atlantic coast rainfall diminishes but is still adequate. Southernmost Angola, near the Kalahari Desert, has an arid climate with between 60 and 100 centimeters of rain per year. On the coast, temperatures average 23 degrees Celsius, whereas the interior is a little cooler at 19 degrees Celsius.

In addition to oil, Angola is endowed with diamonds, iron, quartz, phosphorus, and timber, much of the latter harvested from the Cabinda Forest. Ebony from Angola is a prized product of this forest. Along the coast fishing dominates the economy. In the colonial period, agriculture dominated the economy and remains important today, even though it languishes in the shadow of oil. In the north, farmers grow cassava, a staple in many regions of Africa. The central highlands yield corn. Sorghum and millet flourish in the arid south. Potatoes are plentiful in the central plateau, and rice is ubiquitous throughout the north. Stockmen raise cattle in the central plateau and in the southern provinces of Camene, Huila, and Namibe. In the south alone stockmen raise some 3 million cattle. Coffee, the chief export during the colonial era, is still grown in the highlands. In the colonial era, Angola was the world’s fourth-largest coffee exporter. Angola also exported more than 400,000 metric tons of corn per year. Much like the Midwest and the Great Plains in the United States, Angola was the breadbasket of Africa. Although agriculture now totals just 10 percent of the gross domestic product (GDP), Angolans in the countryside still depend on farming and ranching for their livelihoods.

Angola’s population is young and growing rapidly. In 2003, demographers estimated Angola’s population at 13 million, though it is important to note that Angola has not conducted a formal census in many years. Angola is sparsely populated with regions of concentrated settlement in the provinces of Huembo, Luanda, Bie, Malange, and Huila. Together, these provinces hold half the country’s population. Surveys indicate the prevalence of poverty. Some 70 percent of Angolans survive on less than $2 per day. Most Angolans lack access to medical care, and infant mortality is 25 percent. Malaria, diarrhea, and respiratory ailments are the leading killers of the young. More women die during childbirth in Angola than almost anywhere else in sub-Saharan Africa. Sixty percent of the population lacks clean drinking water. Official figures put human immunodeficiency virus (HIV) infections at a low rate, but some health workers believe that the government has underreported the prevalence of HIV. School attendance is low and one-third of the population is illiterate. In the countryside, half the people cannot read or write. Both birthrate and mortality are high. In 2005, life expectancy was only 42 years. What wealth there is, is concentrated in a few hands.

Oil Production

In 1955 the Portuguese discovered oil in Angola. Production rose swiftly, especially after 1969. In the 1960s, Chevron (formerly Standard Oil of California) and Texaco discovered oil offshore. Doubtless the embargo by the Organization of the Petroleum Exporting Countries (OPEC) in 1973 and 1974 drove up the price of oil and stimulated Angola to redouble its efforts to produce oil. In 1973, Angola yielded 144,000 barrels of oil. That year oil replaced coffee as Angola’s chief export, generating more than 30 percent of revenues. Since the 1970s, Angola has managed the oil industry through its state-owned company, Sonangol.

Angola has welcomed the participation of foreign firms in oil exploration and production under the guidance of Sonangol. One suspects that the presence of foreign companies makes it possible for Sonangol to learn about the latest technology. Important participants include Chevron, Texaco, ExxonMobil (formerly Standard Oil of New Jersey and Standard Oil of New York), British Petroleum, Total, Royal Dutch Shell, and Agip. Smaller companies have also made inroads in Angola. Chinese firms appear to be particularly eager to explore for oil in Angola. The country may have nearly 9 billion barrels of reserves. This number has quadrupled thanks to vigorous exploration. The most optimistic geologists believe that much more oil remains to be found. Viewed globally, Angola’s reserves appear to be modest at 0.75 percent of the world’s reserves. Excluding the Middle East, Angola has nearly 2 percent of global reserves. In sub-Saharan Africa, Angola trails only Nigeria as an oil producer with 1.3 million barrels per day of oil in 2005, a 70 percent increase over production in 2000. By 2010, Angola yielded 2.6 million barrels per day so that between 2000 and 2010 production more than tripled. Offshore, especially deepwater, shows the greatest potential for growth. Shallow offshore fields now contribute half of Angola’s oil, though they are aging. Decline is anticipated, pushing Angola into deeper water.

In addition to oil, Angola has natural gas, 1.6 trillion cubic feet by conservative estimate. Some geologists believe that Angola has at least 10 trillion cubic feet of natural gas with the highest estimate at 25 trillion cubic feet. Eighty-five percent of Angola’s natural gas is found in association with oil, as is the case in many other regions of the world. Angola wastefully flares some of this natural gas to get to the oil more quickly. In other cases, Angola reinjects natural gas into an oil field to maintain pressure. A portion of natural gas is processed into liquefied natural gas (LNG). Chevron, Texaco, and Sonangol are eager to export LNG to global markets. By one estimate, LNG might add $1 billion per year to Angola’s energy revenues.

Foreign companies, whether in search of oil or natural gas, operate in Angola under one of two arrangements. First, they pay taxes and royalties, as is the industry standard worldwide. Companies in the second category pay a portion of their oil or natural gas to Angola in a payment-in-kind arrangement. In the first instance the Ministry of Finance collects taxes and royalties. However, because the ministry is so small, it must contract outside auditors to assess taxes and royalties. Taxes are due monthly. A final assessment at year’s end determines whether an oil company has over- or underpaid its taxes with an additional payment or refund due in March. The Ministry of Petroleum sets the price of Angolan oil. In addition to its duties in exploration, production, refinement, transit, and marketing, Sonangol functions as a treasury or central bank for foreign oil companies. The government subsidizes oil so that Angolans pay less than market price for it. The military and hospitals also have access to cheap energy. Like any other company, Sonangol must pay taxes, but it is often in arrears. The company justifies not paying its full share of taxes because the government does not reimburse it for all its duties. Angola might be better served by the government’s taking over the function of treasury, which burdens Sonangol.

The World Bank has attempted to calculate how much money oil will generate for Angola. Because one can never be certain about the specifics of supply and demand, the bank crafted three scenarios, a base scenario, a low scenario, and a high scenario. Under the base scenario, the World Bank supposes that oil prices will remain high in the short to medium term. Yet this assumption could be wrong if production rises in the Caspian Sea, West Africa, Canada, and Russia. OPEC, however, should cohere, setting a floor below which oil prices will not fall. Under the low scenario, oil prices may rise too far too fast, weakening demand and thereby price. Alternatively, supply may outpace demand, an unconvincing probability given the current state of high demand and lagging supply. Under the high scenario, demand, especially in China and India, will outstrip supply, raising oil prices.

Because analysts do not know which scenario is correct, oil may generate as little as $119 billion per year or as much as $226 billion per year in Angola. The World Bank predicts a peak in oil revenues between 2010 and 2014, when the base scenario would lead to $148 billion per year in revenues, with the low scenario $143 billion per year and the high scenario $226 billion per year. Between 2015 and 2019, the base scenario yields $73 billion per year in oil revenues, the low scenario yields $73 billion per year, and the high scenario yields $115 billion per year. Between 2020 and 2024, the base and low scenarios yield $35 billion in oil revenues per year and the high scenario yields $55 billion per year. Between 2025 and 2029, the base and low scenarios generate $11 billion in oil revenues per year, and the high scenario yields $17 billion per year. Assuming a peak between 2010 and 2014 and the equal distribution of oil revenues, every Angolan would receive an extra $8,500 to $19,000 per year. Angola’s oil revenues are expected to increase swiftly in the near term, thereafter falling if no new discoveries are made.

The World Bank urges Angola to save a portion of oil revenues to meet the needs of future generations. In the absence of new discoveries, the oil boom in Angola should last about 20 years, giving the country a window of two decades to save money. The economy will grow rapidly during the oil boom. Oil wealth may afford Angola an opportunity to redress issues of poverty, inequality, and illiteracy. Living standards should improve. The danger is that the influx of oil profits may produce inflation. One way to manage the influx of oil profits with inflation would be for the government to decrease spending, but this approach appears likely to harm education and social services. Typically, Angola has increased spending for only brief periods when oil profits have been high. GDP also should rise with an increase in oil revenues. In Angola, GDP has grown faster when oil revenues have increased than when government spending has increased.

The World Bank also encourages Angola to use oil profits to diversify the economy and to increase GDP. There is the danger of inflation, we noted, if the government spends oil profits too quickly and without diversifying the economy. When the oil is gone the economy must have other facets to sustain growth. Angola should use oil revenues to attract foreign investment not only in the oil industry but also throughout the economy. The World Bank urges Angola to break the habit of spending more money when oil profits rise and spending less money when profits are low. Alternatively, it may be possible, in Keynesian fashion, to spend when oil revenues dip to protect the economy from recession. Moreover, Angola should use a portion of its oil revenues to pay down its debt, resisting the impulse to spend prodigally. The Ministry of Finance has created several models of spending under the assumption that oil profits may not bless Angola indefinitely. Many Angolans likely wish the government would spend oil profits on social problems and may resist the idea that some revenues be saved when current needs are so acute. Nonetheless, the World Bank urges Angola to create an oil reserve account for saving a portion of oil revenues.

See also: British Petroleum (BP); Canada; China (The People’s Republic of China, PRC); Congo (Brazzaville); Exports; ExxonMobil; Natural Gas; Offshore Oil; Organization of the Petroleum Exporting Countries (OPEC); Portugal; Royal Dutch Shell; Russia; Standard Oil Company; Sudan
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Argentina

Christopher Cumo

History and Geography

Argentina trails only Brazil in South America in size and population. The land is generally flat between the Atlantic coast and the border between Argentina and Chile, though the terrain ascends into the Andes, where it peaks at Mount Aconcagua, the world’s highest excluding the Himalayas in Asia. To the north, Argentina shares a border with Bolivia and Paraguay and to the east the country borders Uruguay and Brazil. To the north are swamps and woods, in the central region are the grasslands of the Pampas suitable for agriculture, and to the south is the sparsely populated arid land known as Patagonia.

Between 40,000 and 12,000 years ago, humans crossed what was then a land bridge from Asia to the Americas and settled Argentina millennia before European contact. The last Ice Age made this migration possible, holding large amounts of freshwater as ice, reducing sea level, and exposing the Bering Strait as land. The Spanish began to settle Argentina after 1510. With them they brought European diseases, smallpox for example, to which the indigenes had no immunity. Consequently, they died in staggering numbers, as was true throughout the Americas. The Spanish turned the Pampas into large expanses of wheat and rangeland on which they raised cattle and sheep. They settled Buenos Aires in 1580 and turned back a British invasion in 1806. French emperor Napoleon Bonaparte’s seizure of Spain in 1808 allowed Argentina to establish a government in 1810 and to declare independence in 1816.

Argentina initially attempted to chart a course independent from Europe, though it would grow dependent on Britain with the passage of years. Thus, during World War I, Argentina followed the United States in declaring neutrality, although Argentina remained neutral throughout the war whereas the United States finally entered it on the side of the Allies. In World War II, Argentina was likewise neutral until the final operations of the war in Europe, when it declared war against the Axis in March 1945.

Colonel Juan Perón used his war record to win the presidency in 1946 and again in 1951. Perón followed his first wife’s lead in granting wage increases to workers. This practice endeared him to the unions. The working class never abandoned him. In 1955, the army deposed Perón and a period of dictatorships ensued. Perón reemerged to regain power in 1973. Voters elected his third wife, Martinez de Perón vice president. After Juan Perón’s death in 1974, Martinez became the first female head of state in the Western Hemisphere. Her tenure was brief and ineffective. Terrorists killed about 700 people in 1975 and inflation more than quadrupled. Workers struck repeatedly. In 1976, the army deposed Mrs. Perón, and the new president, Lt. General Jorge Videla, declared martial law. On Videla’s orders, the army may have killed 30,000 people during his tenure. A series of generals followed one another in quick succession, reminding one of Rome’s year of the four emperors.

[image: image]

An official holds an oil-drenched duck taken from the River Plate at Magdalena, 60 miles (100 km) south of Buenos Aires on January 19, 1999, where efforts to clean up an oil spill were taking place. The oil spill was caused by the collision of a Liberian tanker and a German freighter on the River Plate near the Argentine capital three days earlier.

(AP Photo/Mauro Mora/La Nacion)

In 1983 inflation ballooned to 900 percent. The economy lingered near chaos in the early twenty-first century. In 2001, the International Monetary Fund (IMF) loaned Argentina $9 billion. By the end of the year, Argentina defaulted on its $155 billion debt, the largest default in history. The economy thereafter rebounded. In 2005, Argentina restructured its debt and repaid the IMF loan early.

Oil Production

As early as the seventeenth century, a Spanish priest noted that oil welled to the surface in parts of Argentina. The National Census of 1869 reported an oil reservoir near Buenos Aires. Yet this news did not bring foreign investment or government activity. In the 1870s, Argentine entrepreneurs drilled for oil in Salta and Jujuy provinces but found nothing. In 1887, the Argentine company Compania Mendocina de Petrobo drilled 20 wells, 4 of which struck oil near Mendoza. The company built a pipeline to transport oil from the field to Mendoza. Between 1887 and 1891, the field yielded 8,600 cubic feet of oil. Yet the wells ran dry in 1897, truncating this venture. In the decade between 1897 and 1907, no one explored for or produced oil in Argentina. In 1907, the government discovered oil in Patagonia. At the time few people paid attention. Agriculture was then king and beef and wheat exports to Europe sustained the economy at home. Curiously, the discovery of oil in 1907 might have been an accident. The government may have been drilling for potable water, which was in short supply, and found oil by mistake. Yet scientists had long believed that Patagonia was a source of oil, so it may be that the government, on the pretext of searching for water, actually drilled for and found oil.

Argentina’s president immediately reiterated that Patagonia was state land. No foreign firms would be permitted to search for oil in the region. In 1910, the government drilled four more wells, three of which yielded oil. By the end of 1910, the region produced 8,110 cubic meters of oil. The first shipment of oil powered the Calonia Sarmiento railroad and generated electricity, presumably replacing coal. Yet the government moved cautiously, being more caught up in political infighting than managing a government resource. Also, by excluding foreign firms, Argentina could not hope to generate foreign investment in oil. A new president, Roque Sáenz Peña, thought in terms of a free market with the exception of oil, which he believed should be a government monopoly. He decided to move aggressively to explore for and produce oil. He believed that the era of coal had passed and that oil would replace it. Pena had seen that U.S. meatpackers could reap huge profits in Argentina and the cattle industry, and he did not want the same to happen with U.S. oil companies. He believed that the navy and railroads would buy large quantities of oil so that producers would always have consumers. Pena created a Petroleum Bureau to manage the nascent oil industry but curiously put it within the Ministry of Agriculture.

In 1922, the Petroleum Bureau reorganized as Yacimientos Petroliferos Fiscales (YPF), the state oil company charged with managing the oil industry, freeing if from the Agriculture Ministry. YPF faced the threat from European, U.S., and Canadian firms, all of which entered Argentina in a frenetic search for oil. The wealth of Standard Oil of New Jersey (now ExxonMobil) worried YPF and ordinary Argentines. Argentine officials were also worried about predictions that at current rates of consumption, Argentina would exhaust its oil by 1950. In the early 1920s, Argentina, possessing only one-twelfth the world’s reserves, supplied two-thirds of the world’s output of oil. In the 1920s, engineers and army officers began calling on the government to nationalize the oil industry. One officer, Colonel Enrique Mosconi, rose to head YPF between 1922 and 1930 and to champion nationalization until his death in 1940. Mosconi cemented a close relationship between YPF and the army. He believed that Argentina should supply oil to Europe first and to the United States, which he did not respect, second. He did not want any country to dominate Argentina’s oil industry. Mosconi believed that the support of the oil industry was a patriotic duty. Oil field workers were “civilian-soldiers.” Despite this talk, YPF paid workers little, though Mosconi quickly built better housing for workers and a small hospital. He favored Argentines to foreigners for jobs in the oil fields. Mosconi expected all workers to attend mass at a Catholic church on Sunday.

A strike in 1924 caused YPF to outlaw the union and the printing of the union’s newspaper. In the late 1920s, Standard Oil of New Jersey came under increasing criticism but sought to justify itself as a good corporate citizen. In the 1930s, YPF emerged as Argentina’s largest corporation. Policymakers believed that a state monopoly of the oil industry would ensure the profitability of manufacturing. At the same time, foreign oil companies remained active in Argentina. In the 1940s, Juan Peron permitted oil field workers to unionize for the first time since 1932 and granted workers an increase in pay. The constitution of 1949 nationalized the oil industry. The law was overturned in 1956 but reinstated in 1958. In the 1960s, a series of military leaders held power, promoting the idea that Argentina should attract foreign investment to the oil industry. YPF claimed never to have enough capital. The sale of $1 of gasoline brought YPF only 31 cents. Government took the rest. YPF proposed to increase oil prices, but the government rebuffed this proposal because it would heighten inflation.

In recent years, oil production has been stagnant whereas domestic demand has increased. Argentina has the world’s third-largest reserves of natural gas, trailing only the United States and China, but it is not enough. Because of domestic demand, Argentina imported $10 billion of natural gas in 2012. Between 2003 and 2010, the consumption of oil and natural gas rose 13 percent. By contrast, during these years oil production diminished 12 percent and that of natural gas declined 2.5 percent. With this dynamic at work, Argentina went from a $2 billion surplus in energy in 2010 to a $3 billion shortfall in 2012. Curiously, the government has accelerated consumption when it should promote conservation. Compared to other South American countries, natural gas is 75 to 80 percent less expensive and electricity is 70 percent less expensive in Argentina. These low prices stimulate consumption.

Despite the importance of oil to the economy, a number of gasoline stations have closed, unable to profit, leaving regions bereft of gasoline. Part of the problem is that the technologies of exploration and production are outmoded in Argentina, hobbling these efforts. Another problem is that Argentina is unable to attract investment, which is not surprising given the government’s penchant for nationalizing the economy. The government is trying to squeeze revenues from YPF, Petrobras of Brazil, and Canadian firms. Argentina is now considering buying oil companies, especially YPF, using pension funds. In 2012, Argentina’s president proposed that the government buy 51 percent of YPF shares, making it majority owner. In the end, Argentina renationalized YPF after the Spanish firm Repsol had bought it in 1999. The cost of developing Argentina’s extant oil fields may be $25 billion, money that the government does not appear to have.

Yet at least one company is willing to take a chance on Argentina. Australian oil and natural gas firm Otto Energy has bought 32 percent of stock of Argentine firm Oromin Explorations. Otto Energy believes it can extract 131.6 million barrels of oil from Cuyana Basin. Meanwhile, Canada is eager to explore for oil in southernmost Argentina. South America’s three largest oil companies, YPF, Ensarsa, and Enap Sipetrol, intend to invest $150 million in Argentina’s oil and natural gas industry, believing that discoveries wait offshore. Petrobras wishes to invest $500 million in oil and natural gas exploration and production in Argentina’s Santa Cruz province. Yet all these proposals have not revived Argentina’s oil and natural gas industries. In the early twenty-first century, production has slowly but steadily decreased, leaving one to wonder whether Argentina is past its peak. Indeed, production has been nearly static between 1980 and 2012, with a small increase in the 1990s and a concomitant decrease in the early twenty-first century. Fortunately, as important as oil and natural gas are to the economy, Argentina is more diversified that Saudi Arabia, Qatar, and Kuwait, for example. Agriculture remains important to the economy of Argentina and may be able to counterbalance losses in oil and natural gas. Argentina also has a business community and some light industry. Each year, Argentina observes Petroleum Day, December 13, the day on which the government discovered oil in 1907. Argentines also honor the memory of Enrique Mosconi.

See also: Bolivia; Brazil; Canada; Chile; China (The People’s Republic of China, PRC); ExxonMobil; Kuwait; Natural Gas; Oil Nationalization; Qatar; Spain; Standard Oil Company; Saudi Arabia; United Kingdom; United States
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Australia

Xiaobing Li
Michael Molina

History and Geography

Located southeast of Asia, Australia is one of the five continents in the world. Surrounded by the Timor Sea and Pacific Ocean in the north, the Coral Sea in the east, the Bass Strait in the south, and the Indian Ocean in the west, Australia is an island continent with a total area of 2.97 million square miles and a coastline of 12,210 miles. As the smallest continent, the Commonwealth of Australia is made up of six states and two territories: the State of New South Wales, Queensland, South Australia, Tasmania, Victoria, and Western Australia; and Territory of the Australia Capital and the Northern Territory. The commonwealth also includes the Australian Antarctic Territory, Territory of Heard Island, Christmas Island, Cocos Islands, McDonald Islands, Norfolk Island, and the Coral Sea Islands. Its population is about 22.5 million (in 2012), and 89 percent of Australians live in urban areas. Canberra is its capital.

As a great plain, Australia has an average elevation of 900 feet above sea level. Most of its population settled on low-lying coastal plains in the east, southeast, and southwest. The east coastal plains are separated by the Eastern Highlands, or the Great Dividing Range, from Cape York in the north to Victoria in the south. The highest peak is Mt. Kosciusko (about 7,310 feet) in New South Wales. Much of its land is desert in the west. The Great Dividing Range separates rivers that flow east to the coast from those that flow across the great plain through the inland. The Murray River, flowing through the interior of 2,310 miles, drains an area of 415,000 square miles in Queensland, New South Wales, Victoria, and South Australia. The Great Barrier Reef extends some 1,250 miles along the eastern coast and is the largest known coral formation in the world. The climate of Australia varies greatly. Its climate ranges from tropical (monsoonal) in the north to temperate in the south. Australia is the driest continent on earth, making it particularly vulnerable to the challenges of climate change.

Australia is rich in mineral resources, including bauxite, coal, gold, iron ore, nickel, and natural gas. Australia is the world’s leading coal exporter, accounting for 29 percent of global coal exports. The country is heavily dependent on coal for electricity generation, behind only Denmark and Greece among the developed countries. Although more than 75 percent of power generation is coal based, gas-fired capacity is an important growth area—particularly in Southern and Western Australia. The Australian government estimates that gas will account for 24 percent of the country’s total energy consumption by 2020 and will grow almost twice as fast as other energy sources. Natural gas production in 2011 was 45 billion cubic meters, down by 1.3 percent year-on-year, whereas consumption is put at around 25.6 billion cubic meters, also down by 0.4 percent year-on-year, according to the BP Statistical Review of World Energy.

Australia originally means the “southern mainland.” According to unearthed evidence, human groups migrated from Southeast Asia and settled in Australia about 50,000 years ago. The total of Australian aborigines had reached about 200,000 before Europeans arrived. In 1606, Dutch captain Willem Jansz sailed his Duyfken into Torres Strait, between the Australian mainland and New Guinea, as the first recorded European voyage to “discover Australia.” In 1642, during one of the Dutch expeditions, Abel Tasman discovered another island, named as Tasmania later. The Dutch government, however, did not establish any formal occupation. In 1768, British captain James Cook landed at Botany Bay on the eastern coast and named it New South Wales.

In the 1770s, the British government claimed the continent. In 1787, Royal Navy captain Arthur Phillip led a fleet of 11 ships with 1,530 British settlers, including 759 criminals (568 males and 191 females), to Botany Bay. The following year, he established the first British permanent settlement on January 26, now known as Australian Day. The British colony as a penal settlement, named Sydney after its prime minister, Lord Sydney, covered half of Australia under its first governor Phillip. In 1851, the news of discovering gold in New South Wales swept the world like wildfire. The gold rush pulled many immigrants from Europe, the Americas, and Asia to Australia. By 1860, the Australian population had reached 1.2 million. In 1868, the last group of British criminals arrived. By the end of the nineteenth century, the British had established six colonies in Australia.

The federalist movement began in the 1880s and a constitutional convention was held in 1897–1898. All six colonies, later becoming six states, approved the constitution. The Commonwealth of Australia was approved by the British Parliament and became a reality on January 1, 1901. But the British Parliament still delegated its power to the Australian bicameral legislature. In the 1930s, the commonwealth began to gain its sovereignty and independence. During World War I and World War II, Australians took advantage of its natural resources to developing agricultural and manufacturing industries and made a great contribution to the Allied Forces in the global wars.

Oil Production

Australia’s oil and natural gas industries also developed rapidly through the twentieth century. In 1900, a water well team discovered natural gas and oil accidentally when they drilled a well under 112 meters at the Roma area in Queensland. The first Australian gas/oil well produced 2,000 cubic meters of natural gas per day. Australia’s first exploring well reached oil and natural gas about 336 meters at the Gippsland Basin in 1924. In 1953, the first commercial oil well was completed at Rankin in the northwest. The Moonie Oil Field was discovered in 1961, which played an important role in Australian inland petroleum industry. By the 1990s, the country had developed four key oil and natural gas fields. Since the 2000s, its focus has shifted to the offshore exploration and production, especially that of natural gas. Australia has become one of the major suppliers of liquid natural gas (LNG) in the world. It has joint ventures with ExxonMobil, Standard Oil Company, Phillips, and Esso.

Its production of crude oil totaled 542,000 barrels per day (b/d) in 2006, which increased to 547,000 b/d in 2008, and to 561,000 b/d in 2010. But it decreased to 484,000 b/d in 2011, about 5.4 percent of Asian-Pacific regional oil production. Its production of natural gas totaled 38.9 billion cubic meters in 2006, 38.3 billion cubic meters in 2008, and increased to 45.6 billion cubic meters in 2010. It remained at the same level with a total annual production of 45 billion cubic meters in 2011, about 9.4 percent of total Asia-Pacific regional natural gas production. Its exports of liquid natural gas (LNG) totaled 14.9 billion cubic meters in 2006, increased to 19.1 billion cubic meters in 2008, and decreased to 17.7 billion cubic meters in 2010. Its LNG exports increased again up to 25.9 billion cubic meters in 2011, about 46.3 percent annual growth from that of 2010. Australia has emerged as the Asia-Pacific region’s largest LNG exporter. In particular, it has become one of the major sources of Japan’s natural gas imports. It is also actively carrying out shale gas exploration and development and has made great progress.

Australia has eight refineries (one of which, the Port Stanvac refinery, is currently mothballed) owned by four companies, with a total crude oil distillation capacity of 742,400 b/d in 2011, equivalent to around 0.8 percent of the world total. With Japan and South Korea as developed countries in Asia, Australia receives the highest scores in the downstream segment. This is mainly because Asia’s developing countries still place much of the oil and gas industry under state control and suffer from a poor regulatory environment. With refining capacity below the level of oil consumption, Australia is a net importer of refined oil products. The age, small size, and relatively low complexity of the country’s refineries mean they have been unable to compete effectively with more modern regional facilities.

Australia is ranked only after China in the Asia-Pacific region for proved oil reserve with 3.9 trillion barrels. But Australia has bigger natural gas reserves than China with proved total of 3.8 trillion cubic meters, about 22.61 percent of proved natural gas reserves in the Asia-Pacific region. The controversial Australian Resources Super Profit Tax (RSPT) was scrapped by Prime Minister Julia Gillard in 2010. The decision to abandon the planned tax, which would have imposed a 40 percent levy on mining profits, removes major uncertainties over the fiscal regime governing the mining and oil and gas sectors, and is a particular boon to the nascent CBM-to-LNG industry in Queensland. Although the CBM-to-LNG sector had already negotiated an exemption from the RSPT, the scrapping of the tax altogether provides the fiscal clarity that is necessary if investors are to proceed with projects. Instead of the RSPT, the existing production tax, which is applied to offshore oil and gas projects, will be extended to cover the onshore as well, including the CBM-to-LNG sector. This will level the playing field between onshore and offshore LNG developments. The PRRT is levied at 40 percent on profits once investment has been recouped. Although the RSPT would have charged 40 percent on profits above the long-term bond rate (around 6 percent), the PRRT charges 40 percent on profits at the long-term bond rate plus 5 percent, or around 11 percent. In addition, its initial capital value will be calculated on the basis of the market value of the project’s assets, including oil and gas rights, instead of the book value as had been proposed under the RSPT.

The Australian upstream industry lobbyist, called the Australian Petroleum Production and Exploration Association (APPEA), has criticized the new tax. Two aspects were singled out by the organization: the removal of the resource exploration rebate (an incentive to encourage exploration by small explorers) and a weakening of planned cuts to the corporate tax rate in 2013–2014 went some way toward offsetting the RSPT, which was designed to bring in around $11 billion. The change in the corporate tax rate will go some way toward offsetting the $1.4 billion that the government will lose in revenue because of scrapping the RSPT, which was designed to bring in around $11 billion. Australia has approved a new carbon tax that will impose an initial cost of $22 per ton of carbon emissions starting in 2012. This rate will rise by 2.5 percent per annum before moving to a market-based scheme in 2015. The LNG industry will face higher costs as a result of the tax, but we do not see it making a notable impact on investment levels in the sector.

In 2011, Australia consumed 1 million b/d of petroleum products, up by 5.7 percent year-on-year, equivalent to around 1.1 percent of the world total. According to the BP Statistical Review of World Energy, June 2012, Australia’s proven end-2011 oil reserves are 3.9 billion barrels with an R/P ratio of 21.9, up by 1.1 percent year-on-year, equivalent to around 0.2 percent of the world total. The country also has 3,759 billion cubic meters of gas with an R/P ratio of 83.6, based on the BP survey, up by 2.5 percent year-on-year, equivalent to around 1.8 percent of the world total, with potential for major expansion as CBM volumes are proved.

Australia’s underexplored areas still present good opportunities for proving-up further oil and gas reserves. It continues to enjoy its first place in Asia-Pacific regional upstream business environment rating, and second place in the region’s downstream business environment rating. Australia will remain dominant in oil and natural gas industries in the region with China and India. It is a potential challenger for first place against China, while comfortably ahead of India. Australia has the edge of new technology, capital investment, and human resources to make further gains as its energy market develop rapidly.

See also: British Petroleum (BP); China (The People’s Republic of China, PRC); Crude Oil; East Timor; Exploration; Exports; ExxonMobil; India; Japan; Liquefied Natural Gas (LNG); Natural Gas; Netherlands; Offshore Oil; Refining; South Korea (The Republic of Korea, ROK); Standard Oil Company; United Kingdom; United States
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Austria (Republik Österreich)

Max Homerding

History and Geography

Austria is a federal republic of nine states. Located in central Europe, Austria is the thirty-eighth-largest economy in the world at $411.7 billion GDP and with a population of 8.2 million people, giving it a GDP per capita of $41,600. The country is landlocked, bordered in the north by Germany and the Czech Republic, in the west by Switzerland, in the south by Italy and Slovenia, and in the east by Hungary and Slovakia. Austria has a total area of 82,445 square kilometers (km) or is slightly smaller than Maine. The country has an advanced industrial economy with its GDP comprised of 1.5 percent agricultural, 29.5 percent industrial, and 69 percent services. Austria’s economy exports $173.6 billion of goods and services and imports $183.3 billion of goods and services. Austria was the historical home of the Austro-Hungarian Empire. After World War I, Austria became a small republic before being annexed by Germany in 1938. After 1945, Austria became independent again and declared neutral. However, it joined the European Union in 1995.

Oil Production

Under the Austro-Hungarian Empire of the 1800s, oil production was centered in the Kingdom of Galicia (present-day southern Poland and northwestern Ukraine). In the early 1800s, oil was known to be in Galicia near the town of Boryslaw. Early production was in small amounts produced in dug pits or skimmed off water. Commercial production first began in 1853 with the introduction of a petroleum lamp that could safely burn the oil along with a refining process that was able to remove impurities. In the 1890s, oil production increased substantially with the introduction of modern oil drilling and increased organization through large companies. In 1891, about 87,700 tons of oil was produced, increasing in 1894 to 132,000 tons. By 1909, Galicia was producing 2 million tons of crude oil. This made the Austro-Hungarian Empire the third-largest producer in the world with a 5 percent market share. During World War I, the Galicia oil fields provided 60 percent of the Central Powers petroleum supply. However, Galicia saw steep declines in oil production from its 1909 high and by 1918 was well under a million tons of oil.

After the conclusion of World War I, the Austro-Hungarian Empire was dissolved and the First Austria Republic was born. Oil production in the newer and smaller Austria then centered on the Vienna Basin northeast of Vienna. In 1934, oil was found near Zisterdorf in Lower Austria. The initial well produced 30 tons of oil per day, which was followed by additional fields being found in the Vienna Basin.

During the development of Austrian oil, Adolf Hitler and the Nazi party rose to power in Germany in 1933. As part of the German objectives of conquest and raw materials, Austria was “brought” into Nazi Germany through the Anschluss on March 11, 1938. After Austria became a part of Germany, the Nazi government directed German oil companies to increase the production of crude oil in Austria. German companies moved to confiscate or take over Austrian or foreign-owned oil companies under the aegis of the Lower Danubian Petroleum Company. Their primary focus was the Vienna Basin oil fields in which they increased production substantially. In 1938, before increased exploitation, oil production in Austria was 57,000 tons per year. Exploration and production of crude oil was increased through the German drive to attain more oil resources for the war effort. By 1939, production increased to 145,000 tons then to 412,000 tons in 1940, reaching a maximum output of 1.2 million tons of crude oil in 1944 or two-thirds of crude oil produced within Germany proper. After the loss of the Romanian oil fields in August 1944, the only significant source of crude oil came from Austria. However, at the end of 1945, production was reduced to 298,116 tons.

From 1945, Allied powers occupied Austria until the signing of the State Treaty of Austria in 1955. The USSR (Union of the Soviet Socialist Republics) occupied the eastern part of Austria where the primary oil fields lie. The USSR crude oil position had been badly damaged because of the war, and it was in desperate need of fuel supplies. Because the Austrian oil industry had expanded greatly under Nazi Germany, the Soviets elected to have reparations repaid through a combination of the oil assets that were created after the 1938 Anschluss that were considered German assets or taken over by the newly created Sowjetische Mineralölverwaltung (SMV). In 1945, Austria was second to Romania in European oil production and SMV proceeded to dismantle oil assets and export crude oil back to the Soviet Union.

Though under Soviet management, production more than doubled in 1946 from the 1945 low to 610,004 tons and rose to a high of 3.2 million tons by 1954 before declining again. Increase in production was the result of the discovery of new oil fields, especially that of the Matzen Sand in 1949 and increased exploitation of existing fields. The Matzen Sand has become the largest oil and gas field onshore in Europe.

In 1955, the Republic of Austria became an independent country once again. Its creation was based on intense negotiations with the Soviets. Under the original treaty, Austria had to pay $150 million dollars over the course of six years in addition to exports of 1 million tons of oil per year for 10 years. However, in 1959, the USSR had agreed to reduce the amount of oil exports to 500,000 tons per year until 1965. Furthermore, the USSR was granted oil concessions and prospecting rights under the treaty. However, this was circumvented in 1956 when the Österreichischen Mineralölverwaltung Aktiengesellschaft or OMV was founded through the nationalization of Sowjetische Mineralölverwaltung (SMV), which effectively nationalized the oil industry of Austria.

With the creation of OMV, Austria began further development of the Vienna Basin by first replacing inflastructure constructed during the time of SMV. In 1958, the refinery at Schwechat was opened with an initial throughput of 1.6 million tons of crude oil. Additionally, roads were constructed to connect production and factories for the first time.

Other developments included the construction of the Trans-Alpine Pipeline in 1967 and becoming a founding member of the International Energy Agency in 1974 as a result of the 1973 Oil Embargo. From 1980 to 2005, Austria saw a decline in crude oil prodcution from 28,000 barrels a day to 17,660 barrels a day in 2011. Additionally, petroleum refinery capacity has decreased from 280,000 barrrels a day to 208,600 barrels a day in 2012, a rate that had more or less been stable since 1986.

Austria lacks sufficient natural gas and oil reserves to meet domestic demand and must import 60 percent of its primary energy needs. In 2010, Austria’s primary energy mix consisted of 37.8 percent of crude oil and petroleum products, 23.7 percent natural gas, 2.4 percent coal, and 26.2 percent renewable energies. In 2011, Austria produced only 17,600 barrels per day of crude oil and roughly 62.7 billion cubic feet of natural gas a year. In 2011, imports of crude oil and oil products came primarily from five countries: Kazakhstan with 29 percent, Nigeria with 17.1 percent, Russia with 16.1 percent, and Saudi Arabia and Iraq with 11 percent each. Austria imports 78 percent of its natural gas from three countries: 67 percent from Russia, 18 percent from Germany, and 15 percent from Norway, with 80 percent of imports coming through Baumgarten and 20 percent through Oberkappel gas entry points.

Austria has only one oil refinery located near Vienna with an oil distillation capacity of 10 million tons a year. It is one the largest inland refineries in Europe and is operated by OMV. This refinery is supplied with crude oil through the TransAlpine (TAL) pipeline that runs from Triste, Italy, to Ingolstadt, Germany, by a branch of the pipeline called the Adria-Wien Pipeline (AWP). In 2007, Austria had a storage capacity of 8.8 million barrels of crude oil and 33 million barrels for oil products. Major companies include OMV (Österreichische Mineralölverwaltung) and Rohöl-Aufsuchungs AG (RAG). Oil reserves are estimated at 11.6 million tons. In 2011, Austria imported 232,505 barrels a day in petroleum net imports. Austrian production of oil and gas is centered in the oilfields of the Vienna Basin, the Molasse Zone, and the Northern Alps. The Vienna Basin supplies 88.6 percent and the Molasse Zone 11.4 percent of total oil production.

Because of Austria’s central location in Europe, it acts as a major through point, exporting 80 percent of all physical gas imports of 37.9 billion cubic meters (bcm), primarily to Italy. Only 8.2 bcm in 2011 went to Austria. In 2010, primary natural gas–importing countries are Russia with 57 percent, Norway with 14 percent, and 28 percent from other combined countries.

See also: Crude Oil; Czech Republic; Exports; Germany; Hungary; Imports; International Energy Agency (IEA); Iraq; Italy; Kazakhstan; Natural Gas; Nigeria; 1973 Energy Crisis; Norway; Oil Field; Petroleum Products; Pipeline; Poland; Refining; Reserves; Russia; Saudi Arabia; Switzerland; Ukraine
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Azerbaijan

Christopher Cumo

History and Geography

Once part of the Soviet Union, Azerbaijan gained independence when the USSR fragmented in 1991. Azerbaijan lies in Transcaucasia, south of the Caucasus Mountains and between the Black and Caspian Seas. Russia and Georgia border Azerbaijan in the north. Armenia lies to the west, Iran to the south, and the Caspian Sea to the east. Azerbaijan is at the crossroads between Europe, including Russia, and western Asia, including the Middle East. Azerbaijan also has ties to Central Asia. The Caucasus Mountains have tended to isolate Azerbaijan from its historically powerful neighbors. A lack of access to the Atlantic or Pacific Oceans, for the Caspian Sea provides access to neither, has also tended to isolate Azerbaijan. For centuries, Azerbaijan was a buffer between Christian Russia and Muslim Iran.

[image: image]

A silhouette of the Azeri national emblem is seen over the Neftyanye Kamny oil rigs along the shore of the Caspian Sea in Baku, Azerbaijan.

(AP Photo/ Sergei Grits)

Azerbaijan has an area of 86,000 square kilometers. About half of Azerbaijan is mountainous, particularly north and south. The Caucasus Mountains, which have done so much to shape Azerbaijan’s history and culture, resemble the Alps in Europe. Azerbaijan’s center and east coast are flat. The climate ranges from subtropical, both arid and humid, to the cold tundra of the mountains. Rainfall is only 8 to 12 inches per year in the lowlands, an amount insufficient to support trees or to sustain large-scale agriculture. In the mountains, rainfall is between 12 and 35 inches per year. In the lowlands, temperatures average 77 to 80 degrees Fahrenheit in July and 32 to 37 degrees Fahrenheit in January. The highlands average 21 to 27 degrees Fahrenheit, presumably year round. By way of agriculture, Azerbaijan gained renown for the growing of grapes for processing into wine. When it was part of the Soviet Union, Azerbaijan grew 23 percent of all grapes in the USSR. Azerbaijan exported other fruits to the rest of the Soviet Union.

When one considers the longevity of human settlement in Africa and Indonesia, one must regard Azerbaijan as a relative newcomer. Populated only since antiquity, Azerbaijan has attracted a multiplicity of ethnicities that have sometimes interacted well and at other times erupted in conflict. The Soviets kept the peace, but since the breakup of the Soviet Union ethnic tensions have recrudesced. These tensions often focus on who has the right to a piece of land just as Muslims and Jews argue over who should truly possess Israel. By the same token, Azerbaijan and Armenia cannot agree on who should own the land known as Nagorno-Karahakh.


Aga Musa Nagiyev (1849–1919)

Aga Musa Nagiyev was a famous oil entrepreneur from Azerbaijan. Born in Baku to a poor family, he became rich after striking oil on his property. He became one of the richest men in Azerbaijan, part of a growing number of millionaires in the oil-rich land. After the death of his only son in 1902, he constructed the Ismailiya Palace in memory of him. Following the Russian Revolution, Armenian revolutionaries attacked the building, causing substantial damage to it. Heartbroken, Nagiyev died in 1919.



Four groups of people have left an imprint on Azerbaijan: the Persians of antiquity, Rome and the Christians of Late Antiquity, Islam propounded by Iranians and Turks, and modern Europeans. Azerbaijan has had a difficult history, one rent by conquest and foreign occupation. Under occupation, the people of Azerbaijan have tended to retreat to the mountains, leaving the lowlands to the conquerors. Attracted to Zoroastrianism in antiquity, Azerbaijan converted to Islam with the coming of the Iranians and Turks. Curiously, Armenia, Georgia, and Russia remained Christian. On ethnic ground, the Azeri live in both Azerbaijan and Iran, strengthening the ties between the two neighbors. Although both Iran and Azerbaijan share Shiite Islam, Azerbaijan, unlike Iran, is not a theocracy. Azerbaijanis show their Turkish influence by speaking a dialect of a Turkish language. Scholars debate whether Iran or Turkey has had the greater influence over Azerbaijan.

Azerbaijan contains a minority of Russians, holdovers from the Soviet era. They retain the Russian language and Orthodox Christianity. Armenians, too, make up a minority of Azerbaijan. Other ethnic groups include the Talysh, Kurds, and Lezgins, many of who are dissatisfied with life in Azerbaijan. With such diversity, the government has had difficulty forging a national culture, a national history that trumpets the achievements of all these groups. Dissatisfaction has grown so large that Armenians, Talysh, and Lezgins all demand independence. About 40 percent of the population lives in the capital of Baku, which borders the Caspian Sea. Other prominent cities include ancient Gandjia and industrial Sumgait.

Oil Production

The ancient peoples of Azerbaijan had used oil, though to what purpose is unclear. It may have been important to the rituals of Zoroastrianism. In the thirteenth century, Italian adventurer Marco Polo noticed that the Azeri used oil. In the nineteenth century, Russia opened Azerbaijan to foreign investment. The prominent Nobel and Rothschild families invested in oil in Azerbaijan. The Nobels built the first tanker on the Caspian Sea, and the Rothschilds constructed a railroad to take oil from Baku to the Black Sea, from which the Mediterranean Sea and ultimately the Atlantic Ocean could be accessed. In the nineteenth and early twentieth centuries, Baku was the capital of Russia’s oil industry. Oilmen knew it for its modern facilities and technology. Known as Black Town, Baku was home to hundreds of oil wells and refineries. The Caspian Sea fields quickly came online, gorging Azerbaijan with oil and later natural gas. Azerbaijanis, intent on making a quick fortune, settled Baku, making it the most populous city in Azerbaijan.

In both world wars, Germany sought to replace Russia (the Soviet Union during World War II) as the master of Azerbaijani oil. In both wars, Germany invaded Russia, intent on forcing it to surrender Azerbaijan’s fields. Adolf Hitler understood that he could not wage war without Azerbaijani oil. During World War II, the Soviets derived 70 percent of their oil from Azerbaijan, even though production appeared to have peaked in 1941.

In the early twentieth century, Azerbaijan was a leading producer of oil, much of which it found in its section of the Caspian Sea. During Soviet rule the Soviets controlled Azerbaijan oil. The discovery of oil in Siberia in the 1950s shifted Soviet attention to Siberia to the detriment of Azerbaijan. Even before the refocusing of attention, Azerbaijan’s production had fallen from 25.4 million tons of oil in 1941 to 10.4 million tons in 1945. Much of this decline stemmed from the fact that Azerbaijan did not want its oil to fall to the Nazis and therefore wrecked many of their oil wells. The importance of the Caspian Sea as a global oil producer declined. Discoveries in the Middle East also deflected attention away from Azerbaijan’s historic role as an oil producer. After the 1950s, with the Soviets busy in Siberia, Azerbaijan’s oil facilities and technology deteriorated. The decline has been momentous. Whereas Azerbaijan supplied 57 percent of Soviet oil in 1930, the amount dropped to 6 percent in 1970 and to just 3 percent in 1980.

Yet in recent decades there has been a revival of interest in Azerbaijani oil and natural gas. The embargo by the Organization of the Petroleum Exporting Countries (OPEC) in 1973 and 1974 taught the world not to rely too heavily on the Middle East. Perhaps Azerbaijan could provide an alternative to Middle Eastern oil. Azerbaijan, seeing the way demand has increased, recognizes that its interests lie in maximizing production and profits. Some analysts believe that many more discoveries await Azerbaijan. Some analysts believe that as production declines in the United States it will increase in Azerbaijan, though the causal connection between these trends appears unclear.


Rothschild Family

The Rothschilds are a prominent family of wealthy entrepreneurs and businesspeople of European lineage, notable for becoming one of the richest families in the world. During their peak in the nineteenth century, they became involved in the investment and extraction of oil from Azerbaijan. They later helped develop oil tankers that operated in the Caspian Sea; by 1911, however, Royal Dutch Shell purchased the Azerbaijan oil fields from the family. Today, the Rothschild family operates smaller ventures, including financial advisory groups and winemaking.



Of the republics of the former Soviet Union, Azerbaijan appears to have the greatest potential to increase production and exports. Both Russia and the United States covet Azerbaijani oil. Yet production has been erratic. In 1992, Azerbaijan produced 224,000 barrels of oil per day; in 1996, 182,000 barrels per day; and in 1999, 283,000 barrels per day. The Caspian Sea is geologically active and earthquakes could ruin production. Azerbaijan fears that the danger of earthquakes might frighten away investors. Moreover, the newer fields are difficult to access. Not only are they in deep water, they are deep beneath the seafloor. So new is the recent race for oil that experts hesitate to estimate Azerbaijan’s reserves because perhaps only 10 percent of Azerbaijan’s Caspian Sea holdings have been explored. Who knows what the other 90 percent might yield? One estimate puts Azerbaijan’s oil reserves at 11 billion barrels, though another believes Azerbaijan has 200 billion barrels of oil. Azerbaijan likely has more oil and natural gas than Alaska and the North Sea combined.

In 1994, Azerbaijan signed the “deal of the century,” allowing foreign oil companies to develop the fields at Chirag, Guneshli, and Azeri in the Caspian Sea. Oil companies believe these fields harbor 650 million tons of oil and aim to invest $8 billion to get this oil. In 1998, U.S. President Bill Clinton helped U.S. companies sign four contracts with Azerbaijan. Recent estimates put Azerbaijan’s reserves at the third largest of any country that borders the Caspian Sea.

The United States, Britain, Japan, and Saudi Arabia all have interests in Azerbaijani oil and natural gas. Russia and Iran believe that the Caspian Sea is a single unit, whose oil and natural gas must be shared equally by all countries that border the sea. Azerbaijan’s willingness to allow foreign companies to develop oil and natural gas fields in the Caspian Sea has frustrated Iran, which does not wish to have Western companies so near it. Russia likewise wishes to keep Western oil companies at arm’s length. Since 1996, Japan has invested heavily in Azerbaijani oil and natural gas.

Azerbaijan has a state oil company, the State Oil Company of the Azerbaijan Republic (SOCAR), which explores for, produces, refines, transports, and markets oil on its own or in partnership with foreign firms. Western experts believe that SOCAR, a relic of the Soviet era, is unlikely to progress much farther on its own. Since 1994, Azerbaijan has signed 22 contracts for the exploration and development of oil fields with foreign firms. Most of these contracts have yet to yield new discoveries of oil or natural gas. In 1999, the discovery of the Shah Deniz field raised hopes that it held 14 trillion cubic feet of natural gas, the largest discovery since 1978. In 2002, Azerbaijan and its foreign partners produced 177,000 barrels of oil per day and 4.4 billion cubic meters of natural gas.

Azerbaijan receives royalties and taxes from all oil and natural gas fields operated by a foreign company. SOCAR is subject to an income tax. In 2002, SOCAR paid $340 million in taxes. Much of this wealth goes to a state oil fund, setting aside millions in oil revenue for use by future generations of Azerbaijanis. One school of thought urges that the government spend the money now to stimulate the economy and improve living standards for the masses, most of whom are poor. By one estimate, 90 percent of Azerbaijanis are poor or destitute. A second school of thought urges that the money be saved to avert inflation, to leave future generations a legacy, and to avoid the corruption and waste that sometimes attends public expenditures.


Shamsi Asadullayev (1840–1913)

Shamsi Asadullayev was an Azerbaijani oil baron and philanthropist who made his wealth after purchasing oil-rich lands around the city of Baku. Thanks in part to his efforts, foreign capital began to flow into Azerbaijan, turning Asadullayev and other oil prospectors into exceedingly wealthy men. He became one of the first to use barges as a means to transport oil out of Baku and, like many other oil barons of the region, contributed to the infrastructure of the country by constructing public buildings that have become cultural showpieces for Azerbaijan.



By 2024, Azerbaijani oil may be worth $2 billion, but decisions must be made now about how to spend this money. The International Monetary Fund (IMF) urges Azerbaijan to consolidate the management of oil and natural gas wealth in a single government agency, to develop a model for long-term projections of oil and natural gas revenues, to set spending limits so that inflation does not take hold, and to set aside money for the future. After all, many analysts believe that the oil and natural gas windfall will be brief. To spend all the money in a few years or decades may leave Azerbaijan impoverished. Azerbaijan should keep the deficit small, urges the IMF, refrain from borrowing money to finance current spending without certitude of what future oil and natural gas revenues will provide. Oil and natural gas revenues should be invested rather than consumed. They should be used to build water and sewer systems and roads in the countryside. Oil and natural gas revenues should support education and health care and should make it possible for government to reduce taxes. Politicians, however, will likely demand rapid expenditures to satisfy constituents, but the government must resist this demand. The building of schools, hospitals, and roads will generate new jobs and possibly real economic growth.


Murtuza Mukhtarov (1865–1920)

Murtuza Mukhtarov was an Azerbaijani oil tycoon notable for becoming one of the most reputable drilling experts in Baku by the 1890s. Running a company responsible for manufacturing machinery for derricks and oil wells, he became a millionaire and sponsored construction of schools and mosques in Baku and the surrounding area. He is also notable for the construction of the Mukhtarov Palace, a neo-Gothic building built for his wife, Liza. It has since become a historical landmark in Azerbaijan. Mukhtarov committed suicide in 1920 after the Bolsheviks overran Baku.



See also: Exports; Germany; Indonesia; Iran; Israel; Natural Gas; Nobel, Ludvig; Oil Barrel; Organization of the Petroleum Exporting Countries (OPEC); Russia; Saudi Arabia; Turkey; United Kingdom; United States
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Bahrain

Christopher Cumo

History and Geography

About 4,000 years ago, migrants first settled Bahrain, calling it “the Land of the Rising Sun” and “the Land of the Living.” As early as 2 millennia BCE Bahrain traded with Sumeria. The people of Bahrain worshipped Enki, a Sumerian god reputed to be the god of wisdom. The Bahraini city Eridu had a shrine to Enki. The Epic of Gilgamesh mentions Bahrain as a land of immortals. King Utnapishtim of the Epic of Gilgamesh was thought to live in Bahrain. The protagonist Gilgamesh found the flower of eternal youth in Bahrain, but a snake ate it, condemning Gilgamesh and all humanity to death.

Bahrain was strategically located so that sailors stopped there to replenish their ships. The presence of Chinese coins in Bahrain testifies to trade with East Asia. Bahrain also traded with Oman and India. Seafarers searched for pearls and oysters off the coast of Bahrain’s islands. The wealthy of Nineveh, Assyria, traded for Bahrain’s pearls. First century CE Roman encyclopedist Pliny the Elder attested to Bahrain’s wealth of pearls. By then, the people of Bahrain traded some 90 percent of the pearls in the Arabian Gulf. At some date in the fifteenth century, Bahrain’s pearls totaled two-thirds of the values of all fisheries. As late as 1900, half the men of Bahrain were pearl fishers. Other economic activities included the making of boats, textiles, mats, baskets, pottery, and lime (calcium carbonate).

In the nineteenth century, most people in Bahrain depended on candles not kerosene for illumination. Firewood and charcoal heated homes and provided heat for cooking. Bahrain imported donkeys, horses, cows, and sheep from India and Iran and also cotton, lace, thread, quinine, camphor, rice, nuts, vegetables, sugar, spices, and timber. Coffee shops were common in Bahrain and served as places where men could socialize. In those sexist days, women were expected to remain home.

Oil Production

In antiquity, the Persians reported that oil welled to the surface of Bahrain. Much of this oil was bitumen, a heavy grade of crude that has the consistency and appearance of asphalt. As early as the nineteenth century Bahrain imported kerosene from the United States, likely from Standard Oil, though we have seen that most people relied on candles for illumination. Petroleum was not an early import to Bahrain, which instead imported oil from fish, coconut, and sesame. These edible oils do not resemble petroleum. As early as 1902, Bahrain fishermen discovered that oil welled to the surface off the coast of the islands. The news of oil reached the British, who regarded the Middle East as their sphere of influence and who wished to determine whether Bahrain had commercial quantities of oil. Exploration began in 1905, though it found nothing. Anglo-Persian Oil Company (now British Petroleum) lost interest in Bahrain. In the 1920s, London, England’s Eastern and General Syndicate Ltd. viewed Bahrain and Kuwait as potential depositories of oil. In 1925 Bahrain granted the syndicate a concession and created the Bahrain Petroleum Company Ltd. in 1930. Standard Oil, having been dissolved into its subsidiaries in 1911, had long had an interest in Asia. Standard Oil of California (now Chevron) followed developments in Bahrain. Meanwhile, the syndicate appointed Swiss geologist Arnold Heim to determine Bahrain’s potential for producing oil. Heim concluded that Bahrain probably did not have commercial quantities of oil. Despite this news, Anglo-Persian Oil Company rethought its position, deciding that Bahrain was worth a gamble. About 1930, Standard Oil of California bought Bahrain Petroleum Company and, in 1932, in the midst of the Great Depression, discovered oil with the first well it drilled through the soil. Striking oil at a depth of 2,008 feet, the first well yielded 2,000 barrels per day. A second well was drilled in August 1932 and a third well quickly followed.

For ordinary people these developments were important because the oil fields offered jobs with higher incomes than they had earned from fishing. Indeed, Standard Oil of California paid 16 rupees per two weeks, a rate that caused merchants’ assistants to abandon their customary jobs for the oil fields, causing the merchants to complain that Standard Oil of California was paying too much. With the oil fields in production, unemployment fell. The young men of Bahrain did the dirty work. Standard Oil of California peopled management with Americans. The seven-day workweek meant that workers could return to their families only every two months. As conditions liberalized, workers received one day off every two weeks, which they used to visit their families. The journey to work often took villagers several hours. Housing was primitive at the oil fields, as a dwelling was little more than an assemblage of palm leaves. Migrants from Iraq and India also worked in the oil fields. At an early date, Standard Oil of California had 350 employees. During the summers some workers slept beneath the stars, though they were vulnerable to scorpions, spiders, and centipedes. However, a mist of oil sprayed on the ground deterred scorpions and the like. Because Standard Oil of California did not provide food, workers had to buy it from local traders. Fish, mutton, chicken, and eggs came from the villages of Askar and Zallaq. Sugar, rice, and vegetable oil came from Manama. Dates came from several localities. Okra was a popular seedpod, though it is often mistaken for a vegetable. Workers had no bread because wheat was too expensive. In 1938, housing improved, and Standard Oil of California even installed air conditioning, though it set the thermostat at 85 degrees Fahrenheit to avoid spending too much money on electricity.

In the Great Depression, gasoline was expensive in Bahrain, though how prevalent the automobile was is not clear. In the 1930s Standard Oil of California, Standard Oil of New Jersey (now ExxonMobil), and Royal Dutch Shell built a refinery on the island of Bahrain. During World War II, British troops guarded the refinery for fear of Nazi sabotage. In 1940, Italy bombed the refinery, though most of the bombs did not explode and the refinery emerged unscathed. Many American workers, fearing more violence, returned to the United States. The governments of the United States and Britain required workers to stay, believing the oil industry in Bahrain was too valuable to abandon. The United States viewed Bahrain as strategically important, as along with Iran and Iraq, it was a leading oil producer in the Middle East. In 1942, the United States proposed to refine aviation gasoline in Bahrain, but the project fell behind schedule and contributed little to the war effort. In 1945, Bahrain refined nearly 23 million barrels of oil. The next year the figure increased to 34 million barrels of oil. About this time, Bahrain and Saudi Arabia built a pipeline through which Saudi Arabian oil flowed to Bahrain for refinement.

Postwar affluence increased the demand for oil in the United States, which looked increasingly to Bahrain to meet a portion of this demand. Europe and the United States operated a fleet of tankers to import Bahraini oil. In the 1950s, Bahrain began an apprenticeship program to train young men for careers in the oil industry. In this sexist era, young women could aspire only to be secretaries. The 1960s were a period of austerity, with Standard Oil of California and the new Caltex cutting jobs in Bahrain. Workers resented these cuts and staged demonstrations, but Standard Oil of California and Caltex would not reinstate lost jobs. Since independence in 1971, Bahrain had come increasingly to rely on the oil industry for revenues, as is the case in many nations in the Middle East and North Africa. In addition to royalties and taxes, Standard Oil of California and Caltex rendered 150,000 gallons of gasoline to the government of Bahrain, a payment in kind. In the 1960s, this amount was raised to 200,000 gallons of gasoline. In the 1950s, taxes were set at 50 percent of oil profits. Since the 1960s, Bahrain has calculated taxes in U.S. dollars, though for a time the government accepted payment in pounds sterling. As a member of the Organization of the Petroleum Exporting Countries (OPEC), Bahrain participated in the quadrupling of oil prices in 1973. Following the actions of several other countries in the Middle East, Bahrain nationalized the oil industry in the 1970s. Thanks to its oil profits, Bahrain has emerged as a center of banking in the Arabian Gulf in recent years.

See also: Anglo-Persian Oil Company (APOC); British Petroleum (BP); China (The People’s Republic of China, PRC); ExxonMobil; Great Depression (1930s); India; Iran; Iraq; Kuwait; Oil Barrel; Oman; Organization of the Petroleum Exporting Countries (OPEC); Royal Dutch Shell; Saudi Arabia; Standard Oil Company; United Kingdom; United States

References

“Bahrain Oil and Gas Jobs.” www.oilcareers.com/regions/732/BAHRAIN_oil_and_gas.asp. Accessed November 5, 2013.

“Bahrain Oil and Gas News.” oilandgas.einnews.com/country/Bahrain. Accessed November 5, 2013.

Clarke, Angela. Bahrain Oil and Development, 1929–1989. London: International Research Center for Energy and Economic Development, 1990.

Lieber, Robert J. Oil and the Middle East War: Europe in the Energy Crisis. Cambridge, MA: Center for International Affairs, 1976.

Marcel, Valerie. Oil Titans: National Oil Companies in the Middle East. London: Chatham House, 2006.

Stocking, George W. Middle East Oil: A Study in Political and Economic Controversy. Nashville, TN: Vanderbilt University Press, 1970.

“Welcome to NOGA.” www.noga.gov.bh. Accessed November 2013.

Belarus

Christopher Cumo

History and Geography

Considering the antiquity of civilization in Egypt and the Mediterranean basin, human habitation of what is today Belarus came comparatively late. The Slavs settled Belarus between the fifth and eighth centuries CE. In the ninth century the rulers of Kiev subdued Belarus, dividing it into several provinces. It was likely then that Kiev imposed the Russian Orthodox Church on the Slavs. Curiously, the Slavs of Belarus had a written language before they adopted Christianity. The well-to-do had a monopoly on reading and writing. The poor peasant was illiterate.

The eleventh and twelfth centuries were an era of church building. Several of these medieval edifices survive today, a notable achievement given the turmoil that gripped Belarus during much of its history. In the thirteenth century, the Mongols conquered Kiev but not Belarus. Yet Belarus was not independent because Lithuania conquered it. Belarus was then part of the Grand Duchy of Lithuania. In 1569, Lithuania and Belarus absorbed Poland. Culturally, Belarus was no backwater. Its intellectuals, artists, and writers participated in the Renaissance and the Enlightenment. In the fourteenth century, large numbers of Jews settled Belarus. The merger with Poland caused Belarus to lose importance. Lithuanian Polish nobles came to rule Belarus. With its loss in status, Belarus was in danger of losing its language and traditions. The Lithuanian and Polish nobles tried to suppress the Belarusian language.

In the eighteenth century, Russia conquered Belarus. The wars between Russia and Poland were often fought on Belarus’s soil. For this reason the peasants suffered deprivation. In 1812, French emperor Napoleon Bonaparte laid waste to Belarus in his invasion of Russia. Russia persecuted Belarus’s Jews, causing many of them to flee to the United States in the nineteenth century. World War I and the Soviet-Polish War (1919–1920) depopulated Belarus.

In March 1918, Belarus proclaimed independence, but in January 1919 the Soviet Union designated Belarus a Soviet republic. In only a few years, the Soviet army occupied all of Belarus. In 1921, a peace treaty between the Soviet Union and Poland awarded western Belarus to Poland. The Soviets kept the rest of Belarus. At first, the Soviets permitted the people of Belarus to preserve their culture, building schools to pass their knowledge to their children. During the 1930s, however, the Soviets became increasingly intransigent. Schools should not transmit Belarusian culture but rather Soviet culture. In World War II, the Soviet army conquered eastern Poland, incorporating all of Belarus into the Soviet Union. Perhaps half of Belarus’s population, mostly Jews, perished during World War II. Although Belarus was part of the Soviet Union, the United Nations awarded it an independent seat on the Security Council in 1945.

[image: image]

A gas compressor station of the Yamal-Europe pipeline near Nesvizh, some 130 km (81 miles) southwest of the capital Minsk, Belarus. On December 28, 2006, Russia’s natural gas monopoly Gazprom warned Belarus against siphoning gas from the main pipeline across its territory if it went ahead with a threatened January 1 supply cutoff.

(AP Photo/Sergei Grits)

The nuclear meltdown in 1986 at the Chernobyl nuclear power plant in nearby Ukraine released lethal radiation, which destroyed crops in Belarus. Peasants abandoned their villages. On August 25, 1991, Belarus declared independence from the impotent and fragmenting Soviet Union. Belarus joined Russia and Ukraine in the Commonwealth of Independent States. Communism was not dead. In the 1990s, elections returned former Soviet officials to power. In 1996, Belarus and Russia signed a pact to cooperate in economic matters. They later adopted a single currency and a plan for transnational defense. Despite the appearance of cooperation, Belarus is reluctant to give power to its larger neighbor and onetime conqueror. In September 2003, Belarus, Kazakhstan, Russia, and Ukraine agreed to implement a free trade zone, which only went into effect in 2010, by which time Ukraine had withdrawn.

Belarus has many hills, whose water currents flow into the Dnieper, Western Dvina, and Neman Rivers. It has a temperate continental climate with hot summers and cold winters. Most soils retain moisture well. Eighty percent of the population is Belarusian, Russian, Polish, and Ukrainian. Some 80 percent of the population is Orthodox Christian, but there are also Catholics, Protestants, Jews, and Muslims. Russian is the most widely spoken language. Farmers grow potatoes, flax, hemp, sugar beet, rye, oats, and wheat. They also raise pigs, chickens, and cattle. Russia is the primary trading partner, though Belarus also trades with the Netherlands, Ukraine, and Germany.

Oil Production

Although unimpressive by Middle Eastern standards, Belarus produced its first commercial quantities of oil in 1965. Since then Belarus has produced 125 million tons of oil. In Belarus oil and natural gas are often found together. Belarus yields about 1.7 million tons of oil and more than 200 million cubic meters of natural gas per year. Oil production peaked in 1975 at 8 million tons. Belarus has five large fields: Rechitskoye, Ostash Kovichskoye, Vishanoye, Yuzhno-Sosnovskoye, and Yuhno-Ostashkovichskoye. Between 1976 and 1997, oil production declined, though it stabilized for a few years thereafter. In 1997, Belarus produced 1.8 million tons of oil and 1.7 million tons in 2011. This decline has followed from a reliance on aging, less productive oil fields. In March 2012, Belarus had 51 oil fields, most of them small. The country had 729 oil wells. One analyst believes that Belarus needs better technology to maximize output.

On top of its conventional reserves, Belarus may be able to augment production by tapping some 8.8 billion tons of oil shale. The cost of extracting this oil would be expensive and for that reason Belarus has not tried to access this oil. Geologists estimate that of these 8.8 billion tons of oil shale, Belarus may be able to extract 3.6 billion tons. This reserve is south of Minsk. Geologists, believing this oil to have too much ash and sulfur, have downgraded its value. The Soviets had discovered this oil in 1963 under shale dating to the Devonian (417 to 354 million years ago) and Carboniferous (354 to 300 million years ago) periods. Chinese investors may be interested in developing this oil.

According to the Belarusian Statistical Agency, oil exports grew 62.5 percent between January and February 2011 and January and February 2012. Belarus imports crude from Russia, refines it, and sells it to Western Europe. At independence, Belarus took charge of two large refineries that the Soviet Union had once controlled. The Naffan refinery in the north and the Mozyr Oil Refinery in the south have been important to Belarus’s oil industry. These refineries, taking crude from Russia, refine it into gasoline, bitumen, and other products for export. Because of the close relationship between the two countries, Russia did not pay export duties for oil it sold Belarus. Belarus invited Russian companies to drill for oil in Belarus’s waters. Because it was cheaper to refine oil in Belarus than in Russia, Russian oil companies came to prefer Belarus’s refineries. So important is oil that it accounts for 40 percent of Belarus’s exports.

Yet relations between Belarus and Russia became strained when Belarus began courting the European Union and the United States. To the consternation of Russian oil companies, Russian President Vladimir Putin announced that Russia would no longer sell duty-free oil to Belarus. This decision removed the incentive for Russian companies to refine oil in Belarus. For this reason, by 2010, Belarus’s refineries operated below capacity, oil exports fell, and an economic crisis arose in 2011. Banks lost their reserves of gold and inflation rose to 300 percent. Belarus had trouble repaying its creditors and tottered on the brink of bankruptcy. The ordinary worker was hardest hit, as wages did not keep pace with inflation. In 2012, Belarus struggled to repay loans to the International Monetary Fund, Russia, and Venezuela. Belarus turned to Venezuela and Azerbaijan for crude to refine, but the transport of this crude to Belarus was costly.

Russia broke the impasse between the two. It agreed to ship duty-free oil to Belarus provided the latter pay Russia part of the money it earned from exporting refined products. This was not as good as the original deal between Belarus and Russia, but was still profitable to both. As of 2012, Belarus paid $9 billion for crude from Russia, which it refined and sold for $12 billion. The Netherlands, Latvia, and Ukraine are the chief buyers of Belarusian oil. Germany and Poland have also emerged as buyers of Belarus’s oil. Yet Russia has built a pipeline that bypasses Belarus, opening it March 23, 2012. Russia now has the ability to reduce its exports to Belarus, which would once more imperil Belarus’s economy.

See also: Azerbaijan; China (The People’s Republic of China, PRC); Crude Oil; Egypt; Exports; Germany; Kazakhstan; Lithuania; Netherlands; Oil Shale; Poland; Refining; Russia; Ukraine; United States; Venezuela
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Bolivia

Christopher Cumo

History and Geography

A landlocked country in South America, Bolivia equals the combined size of California and Texas. To its east, Bolivia shares a border with Brazil. To the west are Peru and Chile, and southward are Argentina and Paraguay. With two mountain ranges of the Andes that plateau at 12,000 feet, half the population of Bolivia lives in this area. To the north and east are lowlands of rainforest and grassland.

The Inca colonized Bolivia and werean early adapter of the potato, then a staple of the mountain soils and today a world staple of the temperate zone. In the sixteenth century, the Spanish overwhelmed the Inca. They brought to Bolivia diseases to which the Amerindians were not immune. Bolivians must have died in large numbers, but because they kept to the mountains and rainforests the number of deaths from European diseases was probably not as great as elsewhere in the Americas. There does not appear to have been as much interbreeding between the Spanish and Bolivians, though much of the rest of South America contains people of mixed ancestry. The Spanish appear to have viewed the Bolivians as inferior and relegated them to the status of slaves. As a result, a caste system arose of dark-skinned poor people and light-skinned elites. This income inequality persists today. Spain was initially content to force the Bolivians to mine silver, which flowed into royal coffers. But by the end of the seventeenth century, the mines were exhausted.

Charismatic leader Simon Bolivar, for whom Bolivia takes its name, won the country’s independence in 1825. Bolivia now had to contend with its rapacious neighbors. Chile took land that had once given Bolivia an outlet to the Pacific Ocean. Brazil took rainforest that contained rubber trees. Paraguay took 100,000 square miles, land that had been the Gran Chaco.

Oil Production

In 1896, Bolivian Manuel Cuellar, in the remote Chaco region of eastern Bolivia, noted that the local Amerindians used a black liquid to cover wounds to their livestock. Although one may doubt the efficacy of this use, Cuellar confirmed that the liquid was oil. He founded Bolivia’s first oil company, which he sold to Standard Oil in 1921. Until the mid-1930s, in the midst of the Great Depression, Standard Oil did as it wished in Bolivia. Contrary to Bolivian law, Standard Oil built a secret pipeline to Argentina. Standard Oil did not pay taxes on this oil and did not supply Bolivia with enough of its own oil. When these activities came to light, popular indignation led Bolivia to nationalize the oil industry in 1937 and to create Yacimientos Petroliteros Fiscales Bolivianos (YPFB), Bolivia’s first state-owned oil company. In 1937, Bolivia was the first Latin American country to nationalize the oil industry, a precedent that Mexico followed the next year. Bolivia paid Standard Oil $1.7 million for its assets in Bolivia. In its first five years, YPFB yielded more oil than Standard Oil had produced in 15 years in Bolivia. By 1954, YPFB produced enough oil and natural gas to meet domestic demand, which freed Bolivia from the task of importing these commodities.

Military dictatorships followed one another between 1967 and 1982, when civilian leaders resumed power. By then Bolivia was South America’s poorest country. In the 1990s, the Bolivian government began to crack down on the production of cocaine and other illegal drugs. In December 2005, Evo Morales was elected the first Amerindian president of Bolivia. He rewrote the constitution to enlarge the rights of Amerindians, tried to legalize cocaine in hopes that, as a legal commodity, it would not be entrapped in the violence that pervades illegal drugs, and attempted to nationalize the railroads, many of which the United States owned. These actions doubtless created tension between Bolivia and the United States. Tensions worsened when Morales expelled the U.S. ambassador to Bolivia. The United States responded by increasing the tariff on Bolivian imports. Morales then expelled the U.S. Drug Enforcement Administration, condemning it as an agency of spies. There is much to do to repair relations between Bolivia and the United States.

Yet the next year, President Victor Paz Estenassaro allowed foreign oil companies to invest in YPFB. Privatization was back in fashion. The president went further, inviting companies in the United States to explore and produce oil in Bolivia so long as they paid 20 percent of their profits to Bolivia. By the 1960s, 10 U.S. oil companies operated in Bolivia, with Gulf Oil being the largest. Now that Bolivia was courting U.S. companies, the United States rewarded Bolivia, increasing its aid to Bolivia fivefold. In the 1960s, Gulf Oil discovered Bolivia’s first reserve of natural gas. With aid from Bolivia, Gulf Oil won a contract to supply natural gas to Argentina in 1968. By that year, Gulf Oil had five times as many oil fields as YPFB. Gulf Oil controlled 80 percent of Bolivia’s oil and 90 percent of its natural gas.

In 1969, a leftist government came to power, revoking Gulf Oil’s privileges. Gulf Oil offered to split the profits 50–50, but the government refused. That year Bolivia nationalized Gulf Oil’s assets in the country. Foreign oil and natural gas companies refused to do business with Bolivia, costing the government $14.4 million in exports. The United States pressured Bolivia to compensate Gulf Oil $78 million for its lost assets. In 1973, the Organization of the Petroleum Exporting Countries (OPEC) quadrupled world oil prices, and YPFB became profitable once more. That year, Bolivia again permitted foreign investment provided the company yield half its revenues to the government. By 1985, with the collapse of tin mining, YPFB became the most important company in Bolivia, employing nearly 10,000 Bolivians that year. In the 1980s and 1990s, YPFB, in addition to honoring an earlier commitment to export natural gas to Argentina, exported oil and natural gas to Brazil and oil to Chile and Argentina. Between 1985 and 1995, YPFB generated $3.6 billion in profits and supplied half the government’s revenues. Yet government overtaxed YPFB, leaving it little for exploration and the purchase of new technology.

In 2003, Bolivia flirted again with privatization. The government announced its intention of attracting foreign investment in oil and natural gas. YPFB would be a hybrid, securing capital from foreign firms and from the Bolivian government. Foreign firms no longer needed to pay 50 percent of revenues to the state. Eighteen percent would suffice. Foreign firms—British Petroleum, Spain’s Repsol, the U.S. company Enron, and Royal Dutch Shell—colonized Bolivian oil and natural gas fields. The International Monetary Fund and the World Bank applauded these developments.

These efforts at privatization sharpened the debate over who owns Bolivia’s oil and natural gas. The specter of privatization has embroiled Bolivia in controversy. Commoners oppose privatization, and their demonstrations have ruined two presidents since 2003. In particular, violence attended the protests over an announcement that Bolivia planned to sell cheap natural gas to the United States. Many Bolivians believed that for far too long a series of foreigners had monopolized the country’s natural resources, including oil and natural gas. In the sixteenth and seventeenth centuries, the Spanish took Bolivia’s silver. In the nineteenth century, Europeans coveted rubber and guano, the latter a fertilizer. In the twentieth century, Americans wanted Bolivia’s tin to make tin cans. After 1985, natural gas eclipsed tin as Bolivia’s chief natural resource. Bolivia’s natural gas, as is its oil, lies in the eastern part of the country. For much of the twentieth century, oilmen regarded natural gas as a waste by-product found in association with oil. They wastefully burned it, a practice known as flaring. In the late twentieth and early twenty-first centuries, worldwide use of natural gas expanded; as prices increased. Bolivian experts are mindful of the fact that the world uses as much natural gas as coal. By 2025, natural gas may surpass even oil to become the dominant fossil fuel. Natural gas does not pollute the atmosphere as badly as coal and oil, leading Bolivian experts and others to welcome it as a comparatively clean fuel. In Bolivia, people use natural gas to power their automobiles. In recent years, the number of natural gas–powered automobiles has tripled in Bolivia. The country now has about 60,000 natural gas powered cars. This transition from gasoline to natural gas makes sense because natural gas is only one-third the price of gasoline in Bolivia. In 2006, President Evo Morales again nationalized the oil and natural gas industries in the hopes of using revenues from these fossil fuels to broaden the economy and distribute income to the masses.

See also: Argentina; Brazil; British Petroleum (BP); Chile; Exploration; Exports; Gasoline; Great Depression (1930s); Mexico; Natural Gas; Oil Nationalization; Organization of the Petroleum Exporting Countries (OPEC); Peru; Royal Dutch Shell; Standard Oil Company; United States
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Brazil

Christopher Cumo

History and Geography

About 40,000 to 12,000 years ago—the date is still a matter of controversy—the Amerindians settled the Americas and must have colonized Brazil from an early date, millennia before European settlement. Following Christopher Columbus’s voyages of the late fifteenth century, Portugal, Spain’s rival, claimed Brazil in 1500 CE. By Portuguese estimates, the Amerindian population totaled some 7 million people at the beginning of the sixteenth century. This number is a testament to their success in Brazil. A typical village had as many as 5,000 people. The Amerindians farmed on a limited basis and were more often hunter-gatherers with nomadic lifeways. Warfare and cannibalism were common. The Portuguese brought European diseases to Brazil, smallpox among them, against which the indigenes had no immunity. Consequently, they died in tragic numbers. Today, fewer than 200,000 indigenes survive, most of whom keep away from European settlements.

At first, the Portuguese were content with small-scale agriculture and trade with the mother country. They intermarried with the Amerindians, the Africans who they enslaved to grow sugarcane, and the Asians who migrated to Brazil in hopes of a better life. Most Brazilians today are therefore of mixed ancestry. It is possible that Brazil is the most ethnically diverse of all territories in the Americas. In the 1690s, the discovery of gold enticed the Portuguese to seek wealth through mining. By the eighteenth century, however, the Portuguese had exhausted the gold mines and reinvested their time, energy, and money in agriculture.

Between the sixteenth and the eighteenth centuries, sugarcane was the chief export as Brazil functioned much like the Caribbean in satisfying Europeans’ craving for sweetness. Cacao, the source of chocolate, was another important crop in Brazil. In the nineteenth century, coffee replaced sugar as the primary export, though sugarcane remained an important crop. By the late nineteenth century, the coffee barons dominated the economy and government to the degree that Portugal no longer had any influence on the colony. The Great Depression of the 1930s cut short the reign of coffee planters and nearly ruined the agricultural economy.

Brazil has the world’s sixth-largest population, roughly 148 million people. The population has doubled in the last 30 years. Between 1875 and 1960 some 5 million migrants came to Brazil, settling chiefly in São Paulo, Parana, Santa Catarina, and Rio Grande de Sul. These migrants included Italians, Germans, Spanish, Japanese, Poles, and Arabs. Excluding Japan, São Paulo contains the world’s largest number of Japanese. The people have aggregated along the Atlantic coast and in cities. By 2005, 81 percent of the population was urban. World-class cities, São Paulo has some 20 million people and Rio de Janeiro has 10 million. Brazil is the largest Portuguese-speaking territory in the Americas, though Amerindian and African languages have influenced the evolution of Portuguese in Brazil. Three-quarters of Brazilians are Catholic, the religion of the Portuguese colonizers.

[image: image]

Rescue teams work at trying to salvage the sinking P-36 oil rig about 80 miles from Macae, Brazil, on March 19, 2001, four days after 10 workers were killed in a series of explosions and the oil rig, touted as the world’s biggest, began sinking.

(AP Photo/Antonio Lacerda-AE)

Oil Production

The first attempts at petroleum exploration date to 1892, when Brazilian geologists tried to find oil in Parana. The Brazilian Mining and Geological Service drilled 17 wells in Bacia de Amazonas in 1917. In São Paulo drilling continued until 1938. Success finally came in 1939, when geologists found oil in Lobato, Bahia. This discovery energized the sector and after 1939 the Brazilian government expanded exploration to Reconcava, Alagoas, and Sergipe, even hiring an American firm to drill in these areas. During World War II, technicians mapped Brazil by airplane and conducted aeromagnetic surveys. Yet they drilled little during the war because equipment was unavailable from the United States. At war’s end, the United States, Britain, and the Netherlands offered to sell Brazil drilling equipment. Yet each nation wanted to keep a portion of the oil it found and to control the area on which it worked, conditions Brazil found unacceptable.

However, Brazil’s drilling equipment was old and subject to malfunction. Because of the layers of bureaucracy, it was difficult to get replacement parts when equipment broke down. Exploration waned in 1961 because oil was too cheap to warrant the expense of drilling. Around the same time, Brazil shifted its attention to drilling offshore. The 1960s were a decade of difficulties, the most serious of which was labor unrest in the oil fields. Workers struck repeatedly not only for better wages and working conditions but also to institute a profit-sharing plan and to have a voice in the governance of the state-owned oil company, Petrobras. However, these demands irritated management, which conceded nothing, leading to additional strikes. Labor leaders criticized geologists despite the fact that the former had no knowledge of geology. Labor leaders toured the Soviet Union’s oil fields, returning to Brazil even more militant.

Uneasy about collaborating with the United States, Britain, or the Netherlands, Brazil instead bought equipment from France. Brazil invited Soviet engineers and geologists to tour Brazilian oil fields, but these experts criticized nearly every facet of oil exploration and production in Brazil, which they regarded as primitive. Nonetheless, the Soviets were optimistic about the long-term potential of Brazil’s oil fields. In the 1970s, a chastened Brazil invited foreign firms to partner with Petrobras.

When Petrobras was established in the 1950s, one estimate held that only a few Brazilians knew how to find and produce oil. Therefore, to expand their pool of eligible workers, Petrobras embarked on a massive recruitment and training campaign. The company established exams to be sure of hiring the most qualified. The government and the army could, however, appoint cronies to Petrobras, a practice that must have diluted the talent. From an early date, Petrobras emphasized the value of promoting from within. Only when a qualified candidate could not be found internally would Petrobras look outside the company. A single job might attract hundreds of thousands of applicants. Because of this staggering number, Petrobras seldom advertises job openings but rather alerts schools, colleges, and universities to suggest suitable candidates. Unlike its Mexican counterpart, Brazil shows no preference toward the offspring of Petrobras’s employees. Indeed Petrobras does not discriminate against any candidate. Even minorities do not receive an advantage. Psychological exams are part of the screening process. Because Brazilian universities do not produce an abundance of geologists, Petrobras invited foreign geologists to train promising students. Once these students had been trained, they replaced their professors and trained the next generation of geologists, so that Brazil built up a cadre of geologists and engineers. For a time, Petrobras took on the function of a university in training its own experts. In the name of academic freedom, Brazilian universities were not eager to adopt Petrobras’s directives in training geologists and engineers. In the 1970s, Petrobras began to award scholarships to promising high school juniors and seniors to coax them into careers as geologists or engineers. Today, Petrobras employs only 0.1 percent of Brazil’s workers.

The constitution of 1934 gave Brazil’s government ownership of all mineral wealth in the country. Only the federal government could permit a foreign company to drill for oil in Brazil. From an early date, Brazil recognized the value of building refineries, for refined oil was more valuable than crude. In the 1940s, Brazil invited France to build a refinery. That decade, private companies in Brazil built two more refineries. The government bought tankers from Britain, Japan, and Sweden.

As early as 1938, analysts in Brazil signaled that the country had only a few days’ reserves. What would the country do if imports were cut off? These analysts warned that Brazil had underinvested in exploration whereas foreign companies were more interested in prospects in Venezuela and the Middle East. The government’s insistence that oil was a state monopoly frustrated private firms that might otherwise have been active in Brazil. That year, in an effort to accelerate progress, Brazil invited U.S. geologists and engineers to train Brazilians in the use of seismology and drilling in exploring for oil and in developing extant fields. At the same time, Brazil sent engineers and chemists to Uruguay and Argentina to study their refineries. In the 1940s, a government commission asserted that the dearth of oil was retarding industrial growth.

In the 1950s, we have seen, the government established Petrobras and excluded foreign oil companies from participating in the development of Brazilian fields. Although Brazil has aimed from its earliest days to be self-sufficient in the production of oil and natural gas, it has not realized this goal. In 1954 Brazil imported 93 percent of its oil; in 1967, 59 percent; in 1979, 86 percent; and in 1990, 45 percent. The trend, though fluctuating, appears to be downward. In 1954 and 1955, oil constituted 20 percent of the value of all Brazilian imports; in 1970, 11 percent; in 1976, 30 percent; in 1983, 53 percent; and in 1988, 29 percent. This time the trend, though not easy to discern, appears to be upward.

See also: Argentina; Drillship; Exploration; France; Germany; Great Depression (1930s); Japan; Mexico; Netherlands; Offshore Oil; Oil Field; Petrobras (Brazil); Portugal; Russia; Spain; Sugar Loaf Field (Brazil); Sweden; United Kingdom; United States; Venezuela
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Brunei

Christopher Cumo

History and Geography

Brunei Darussalam, known simply as Brunei, is one of the world’s smallest and, thanks to oil, richest nations. Brunei occupies the northwest coast of the island of Borneo in Southeast Asia. The country covers 5,765 square kilometers and has four districts. Tamburong is a jungle. Brunei Muara is the most populous. Tutlong is an agricultural region, though the government of Brunei has neglected what was once a vibrant part of the economy. Beloit is the source of Brunei’s oil. The capital is Bandar Seri Begewan. Brunei is a modern country; the capital, with some 100,000 residents, has shopping malls, sports arenas, art galleries, museums, and other cultural facilities. Along the shore are mangrove trees. Inland the terrain is elevated. Being just 5 degrees north of the equator, Brunei does not have the seasons to which many Americans are accustomed. Temperatures do not fall below 24 degrees Celsius or rise above 32 degrees Celsius. Most rain falls between September and January. Humidity is 80 percent year round.

Because Brunei is rich in oil, it has been able to protect its forests from logging. The rainforests are pristine, being virtually undisturbed for millennia. Agriculture was once important to Brunei, but the rubber trees are now derelict. Brunei contains three ethnicities, the largest being the Malays, who account for 70 percent of the population. The Chinese comprise 17 percent of the population. The indigenes, of which there are several groups, represent a smaller share of the population. The Malays are Muslims. Accordingly, Islam is the religion of 70 percent of the population. Christians constitute 10 percent of the population. Buddhists are 12 percent, and the rest cling to their ancient animistic beliefs.

Humans settled Brunei about 38,000 years ago. The inhabitants of Brunei have long regarded their kingdom as an ancient, culturally rich place. The Europeans who came across Brunei in the sixteenth and seventeenth centuries found that a sultan, who claimed royal descent over many generations, ruled the kingdom. In its early history, trade with China was extensive. The people of Brunei bought silk, spices, and ceramics from as far west as India. Islam probably arrived in the fourteenth century, though from where did Brunei acquire this faith? Conversion to Islam appears to have enticed the Arabs to trade with Brunei. The king, adopting Islam, used it to strengthen his grip on power. In 1511, the Portuguese conquest of Malacca led its inhabitants to seek asylum in Brunei. In 1521, the crew of Portuguese explorer Ferdinand Magellan landed on Brunei, remarking favorably about its wealth. By the seventeenth century the status of Brunei had begun to wane as the Philippines arose to challenge its hold on Asian trade.

In the mid-nineteenth century both the United States and Britain expressed interest in trading with Brunei, though Britain would soon control Brunei. The Dutch also established a trading post on Brunei. Private entrepreneurs from Britain bought land in Brunei. The British government watched its citizens slowly dismember Brunei. Rather than let it disappear the government intervened, establishing a residency in Brunei. The British monarchy guaranteed the integrity of Brunei. The British king’s resident advised Brunei’s king on finance, administration, foreign policy, and defense. Britain encouraged the cultivation of rubber and tobacco. By 1915 Brunei’s rubber plantations were robust enough to attract labor from Java and India. For a time, Britain mined coal from Brunei, but this activity, not very profitable, ceased in 1924. There is some question whether Brunei’s agriculture was ever self-sufficient. The constancy of rice imports suggests that Brunei may have had difficulty feeding its people. The Malays and Chinese preferred to grow vegetables, fruit, and rubber. These cash crops fetched a higher price than rice. Between 1942 and 1945, Japan occupied Brunei. In 1959, Britain granted autonomy, though not independence, to Brunei. In 1984, Brunei declared independence from Britain.

Oil Production

Oil, natural gas, and coal formed in Brunei in the Miocene period 23 to 5 million years ago. In the late nineteenth century, the British and Dutch began to wonder whether Brunei might have oil. The discovery of oil in neighboring Sarawak in 1911 heightened this interest. In 1899, the first exploratory wells were sunk in Brunei, though they yielded discouragingly small quantities of oil. Additional efforts at exploration between 1911 and 1916 yielded nothing. The British tried to keep atop this activity. Companies that wished to drill in Brunei had to register in Britain and have a British presence on the board of directors. Between 1909 and 1929, a bewildering number of small oil companies explored for oil in Brunei. Rivaling these were Royal Dutch Shell and the U.S. company Standard Oil. Remarkable for its success elsewhere, Standard Oil found no oil in Brunei. With the formation of a subsidiary, Brunei Shell, Royal Dutch Shell was able to enlarge its exploratory role in Brunei. The discovery of oil in the town of Seria in 1929 was promising. By mid-1930, the government of Brunei realized that the find was exceptionally large. The first exports from Seria came in 1932 in the midst of the Great Depression. With the depression one might think that Brunei would have had difficulty finding a market for its oil. The truth was otherwise. In 1932, exports totaled $1 million; in 1934, $2.4 million; in 1936, $4.2 million; in 1938, $5.5 million; and in 1940, $7.5 million, though the figure slumped to $4.4 million in 1941, probably because of the onset of World War II. By 1938, Brunei had emerged as the largest oil producer in the British Empire. Although the amount fluctuated, Brunei’s royal family received roughly 12 percent of oil revenues as royalties. By 1938, oil was king in Brunei, accounting for 84 percent of all exports. As they had been during the rubber boom, the Chinese were the principal laborers in the oil fields of Brunei. World War II, we have seen, proved a setback to Brunei’s oil industry. The British, leaving Brunei ahead of Japanese forces, destroyed oil wells to prevent the Japanese from extracting oil. The Japanese rebuilt the wells with remarkable speed, but in 1945, Japan, in retreat from Brunei, ruined the oil wells again.

Fortunately, additional discoveries followed the end of World War II so that production eclipsed 50,000 barrels of oil per day by 1948. By the mid-1950s the field in Seria peaked and thereafter slowly went into decline. The decline of Seria underscored the importance of new finds to replace the oil lost from Seria. Brunei held high hopes for the new Jerudong Field, which came online in 1955. But the yield was disappointing, and by 1970 Jerudong was exhausted. In 1963, Brunei discovered its first offshore field. In 1965, this field came online none too soon because aging Seria was now in steep decline. The offshore field contained natural gas, the first discovery of its kind in Brunei, in addition to oil. Brunei converted natural gas into liquefied natural gas (LNG). A second offshore find, Fairley Field, began producing oil and natural gas in 1972. Champion Field, discovered in 1970, yields between 50,000 and 60,000 barrels of oil per day. A pipeline transports this oil to Seria. In 1993, Shell built a sixth natural gas compression plant for Champion Field, allowing the production of an extra 10,000 units of natural gas. Discovered in 1975, Magpie Field began producing oil in 1977. Production peaked at 30,000 barrels of oil per day in 1979 and has thereafter fallen to 20,000 barrels per day.

In recent years, the French firm Elf has been active in Brunei. Shell has tried to revive production in Seria with new seismic techniques. Exploration has shifted to the rainforests, making environmentalists anxious. Currently, five firms hold concessions in Brunei: Brunei Shell, Jasra Jackson, the Sunray Borneo Oil Company, Superior Oil, and Shark Brunei Oil, and Woods Petroleum. Of these, Shell is the most active explorer. To this mix, Elf has partnered with Jasra Jackson and is active in exploration. Shell has the largest concession. In 1963, 1968, and 1981, Shell enlarged its concessions. At present, Shell has 10,107 kilometers of concessions, 73 percent of which is offshore. Under Shell’s guidance, Seria continues to yield oil with each well producing about 120 barrels of oil per day. By contrast, the average Middle Eastern well yields 6,000 barrels of oil per day. Thanks to the offshore fields, production reached 140,000 barrels per day in 1969. By 1980, South West Ampa Field, the original offshore discovery, had yielded 50 million tons of oil. To work the offshore fields, Shell has exported the latest technology to Brunei. About 80 percent of Brunei’s oil comes from offshore.

The 1970s were an important decade for Brunei, which profited from the quadrupling of world oil prices in 1973 by the Organization of the Petroleum Exporting Countries (OPEC). Eager to profit from this increase, Brunei yielded 225,000 barrels of oil per day in 1974. Brunei’s government has lowered production since the 1970s to prolong the life of its fields. The government enacted the National Petroleum Depletion Policy in 1981 to emphasize the value of stewardship of its oil and natural gas fields. Yet in seeming contradiction to this enactment, oil companies continue to drill more wells. Production per well, however, has fallen as fields age. Brunei exports 98 percent of its oil, leaving just 2 percent to the country’s inhabitants. The Gulf Wars, removing Iraq as an exporter, allowed Brunei to expand production.

After Indonesia, Malaysia, and Algeria, Brunei is the world’s fourth-largest producer of natural gas. Brunei learned from Algeria the importance of LNG in building exports. Natural gas production began, we have seen, with the discovery of the South West Ampa Field. The Fairley and Champion Fields also yield natural gas. Japan is the chief purchaser of Brunei’s natural gas in the form of LNG. Shell is the leading producer of natural gas in Brunei. Shell has christened a new line of tankers to carry LNG. Because domestic demand for natural gas is not large, exports have been the key to success. Algeria was the pioneer in LNG, launching the Arzew liquefaction plant in 1964. In 1973, Brunei built an LNG plant five times larger than Arzew. At the time, Brunei’s plant was the world’s largest and currently processes 6 million tons of LNG per year. Brunei exports 80 percent of its natural gas. One suspects that the country uses much of the rest to generate electricity at home.

During the colonial era, British Malayan Petroleum Company was the dominant oil company in Brunei. Since 1959 Shell has been the country’s leader, incorporating Brunei Shell in 1957. Shell bought the assets that British Malayan Petroleum Company had left behind. Brunei tends to grant concession for 30 years with the possibility of a 30-year extension. Onshore fields pay 12.5 percent royalties. Offshore fields pay 8 to 10 percent royalties. The lower figures must reflect the expense of exploring for and producing oil and natural gas offshore. The further from shore and the deeper the water, the lower the royalty. By manipulating the tax code, Brunei has discovered additional ways to profit from oil. Wanting some presence in Brunei Shell, the government of Brunei bought 25 percent of its stock in 1973 and 50 percent of its stock in 1985, making Brunei neither a majority nor a minority partner.

Royal Dutch Shell is today the chief oil company in Brunei, which curiously does not have a state oil company. Rather, it urges the multinational oil companies to compete with one another to offer the best deal to the government of Brunei. By the late 1930s, oil accounted for 80 percent of all exports, and for more than 90 percent of exports by 1991. Brunei Shell Marketing sells gasoline, aviation fuel, diesel, lubricants, butane, insecticides, and detergents. It enjoys a monopoly on oil sales in Brunei. Brunei Shell Marketing owns all 21 gasoline stations in Brunei.

See also: China (The People’s Republic of China, PRC); Exports; France; Great Depression (1930s); India; Indonesia; Japan; Malaysia; Natural Gas; Netherlands; Offshore Oil; Organization of the Petroleum Exporting Countries (OPEC); Philippines; Portugal; Royal Dutch Shell; Standard Oil Company; United Kingdom; United States
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Bulgaria

Christopher Cumo

History and Geography

Bulgaria is in the Balkan Peninsula of southeastern Europe. The Balkan Mountains cross the center of the country from the Serbian border on the Black Sea. Bulgaria has 111,000 square kilometers (km) of land, 70 percent of which is flat. The remainder is mountains. Bulgaria has had success developing tourism. The continental climate, with hot summers and cold winters, attracts beachgoers in summer and skiers in winter. Bulgaria has about 9 million people, 86 percent of whom are Orthodox Christians. Bulgaria is also home to Muslims, Catholics, and Protestants. The government is a republic, with a legislature to do the people’s business. A new constitution in 1991 strengthened democracy. Bulgaria has a modern transportation system with ships, railroads, automobiles, and airplanes.

Much of Bulgaria’s oil is in Triassic (250 to 200 million years ago) carbonate formations and Jurassic (200 to 145 million years ago) sandstones, both of which are in the Moesian Platform. The parts of the Black Sea that Bulgaria owns also contain oil dating from the Carboniferous (360 to 300 million years ago) to the Oligocene (34 to 23 million years ago) periods. About 42 percent of Bulgaria’s oil dates to the Triassic period, 25 percent to the Jurassic period (200 to 145 million years ago), 8 percent to the Paleogene period (65 to 25 million years ago), and lesser amounts to other periods. Commercial quantities of oil come entirely from the Moesian Platform and the Forebalkan Formation. One authority dates oil and natural gas in Bulgaria to the Devonian (420 to 354 million years ago), Carboniferous, Triassic, Jurassic, and Cretaceous (145 to 65 million years ago) periods.

Oil Production

Although Bulgaria began searching for oil as early as the 1920s, it did not make a significant strike until 1951. Unusual for an oil producer and apparently at variance with the Hubbert Peak Theory, Bulgaria has had two peaks in production, the first in 1967 and 1968 and the second in 1979 and 1980. Thereafter, production, in accord with Hubbert Peak Theory, has declined.

Curiously, only the northern regions of Bulgaria appear to have oil and natural gas. In 1925, Bulgaria granted four concessions to British oil and natural gas companies. Bulgaria drilled its first exploratory wells near Varna in 1927. The wells yielded salt water and some natural gas. In 1936, three more wells were drilled in this region, discovering more natural gas, albeit in small quantities. During World War II, Germany, conquering Bulgaria, sought to explore the country. Between 1939 and 1941, Germans drilled a well to a depth of 1,000 meters near Vurbitza, Bulgaria. This well discovered small amounts of oil and natural gas dating to the Paleogene and Cretaceous Periods. After the war, the Soviet Union replaced Germany in Bulgaria and was eager to continue exploring for oil and natural gas. The Soviets drilled onshore near the Black Sea. Again, a small quantity of natural gas was discovered in 1949 near Varna. In 1951, the Soviets made the long awaited commercial strike in Valariginian carbonates.

This find quickened the pace of exploration. In 1962, Bulgaria discovered the Dolm Dubnik Oil Field, in 1963 the Chiren Oil and Natural Gas Field, in 1966 the Gorm Dubnik Oil Field, in 1969 the Deveraki Natural Gas Field, in 1975 the Dolm Lukovit Oil and Natural Gas Field, in 1976 the Burdarski Geran and Piserovo Oil and Natural Gas Fields, in 1987 the Uglan Natural Gas Field, in 1989 the Butran Natural Gas Field, in 1993 the Galarta Natural Gas Field, and in 1995 the Bazovari Natural Gas Field. Among the important producers is the Chiren Oil and Natural Gas Field in the western Forebalkan formation. Its oil and natural gas date to the Triassic and Jurassic periods and may be found between 1,600 and 1,800 meters. It yields 1 million cubic meters of natural gas per day. The Doliti and Gorm Dubnik Oil Fields are in the southern Moesian Depression. Their oil dates to the Triassic period at a depth between 3,300 and 3,500 meters. The Gorm Dubnik Field is the larger of the two. The Dolini Lakovit Oil and Natural Gas Field holds oil at a depth of 3,100 to 3,300 meters. In the 1980s, with the pace of activity abating onshore, Bulgaria concentrated on its offshore territory in the Black Sea. The wells drilled between 1980 and 1985 were not as productive as Bulgaria had hoped. In 1989, Bulgaria opened the onshore and offshore areas to foreign investment. Although seven firms have bought concessions, Bulgaria was still short of capital to finance exploration and development, with the result that these wells have declined. An important natural gas pipeline, 2,000 km long, links Bulgaria with Turkey and Greece.

Today, Bulgaria has 29 oil fields, only 12 of which yield oil in quantity. Eight fields hold two-thirds of Bulgaria’s oil. Tyulenovo Field, the first discovered, peaked in 1957 and is in decline. There are still places awaiting exploration. Of interest to petroleum geologists are the Triassic and Jurassic formations in the central-eastern Lom Depression and along the southern Moesian Platform. Other locations may also hold promise. U.S. company Texaco and several small oil and natural gas companies are exploring for oil and natural gas on- and offshore.

Bulgaria has three refineries. Near Bourges, Bulgaria, the Neftochim refinery is the largest, having 85 percent of Bulgaria’s refining capacity. The Soviets had helped build the refinery in 1963. In the late twentieth and early twenty-first century, Russia was eager to buy oil assets in Bulgaria. Russian firm Lukoil has taken the lead in these activities. In the 1990s, Lukoil turned its attention to the Neftochim refinery. Neftochim has the capacity to yield 11 million tons of refined oil per year. Because Bulgaria did not maintain the refinery, its production slipped to 8 million tons of oil per year in the late 1990s. Throughout the 1990s, the Ural Mountains were the chief suppliers of the refinery. Smaller amounts came from Iran and Iraq. After 1995, Russian oil company Rosneft was the refinery’s largest supplier of crude.

Neftochim processed oil into fuels, polymers, and petrochemicals. Neftochim was noted for the high quality of its diesel, which constituted one-third of its sales. Fuel oil accounted for 24 percent of its sales, gasoline for 22 or 23 percent, liquefied petroleum gas (LPG) for 5 percent, and kerosene for 4 percent. In the 1990s, Neftochim made the transition from leaded to unleaded gasoline. In 1998, Neftochim totaled 15 percent of Bulgaria’s gross domestic product (GDP) and 8 percent of Bulgaria’s exports. Its taxes supplied government with one-quarter of its revenues. Because the two other refineries were nearly bankrupt, Neftochim was the main refinery in Bulgaria. Yet Neftochim had problems. Because Bulgaria’s economy performed poorly, Neftochim was seldom used to capacity. In 1995, it processed oil at only 67 percent of capacity, in 1996 at 62 percent of capacity, in 1997 at 54 percent of capacity, and in 1998 at 50 percent of capacity. In 1996 and 1997, Neftochim lost $200 million. Just as alarming, the refinery could not afford to pay its taxes.

In 1997, Bulgaria decided to sell up to three-quarters of Neftochim’s stock. In 1998, the refinery recorded a profit for the first time since 1993. Oil exports surged, funneling money to the refinery. In 1999, Bulgaria, changing course slightly, decided that it would sell no more than 58 percent of Neftochim’s stock. Lukoil offered $77 million and promised $222 million in future investments in the refinery. Lukoil offered to pay down some but not all of Neftochim’s debt, though it agreed to negotiate the matter at a later date. Yukos Petroleum offered $1 with the promise of future investments of $344 million over five years. It expressed a willingness to negotiate with Bulgaria on the repayment of debt. Cyprus’s Logomat Services offered $30 million and a commitment to invest $165 million. Turkish company Akmayo expressed interest but failed to submit a bid. Bulgaria did not think any offer was adequate and so asked the companies to submit new bids by July 20, 1999. Yukos offered $78 million with the same provisions on investment and debt. Logomat Services did not offer a new bid. Lukoil offered $101 million with $268 million in investments between 1999 and 2005. Lukoil agreed to provide Neftochim with oil from western Siberia. Finally, Lukoil asked permission to perform its own audit of Neftochim’s finances before finalizing a commitment to repay the refinery’s debt.

In August 1999, Bulgaria sold 58 percent of Neftochim’s stock to Lukoil. Lukoil renamed the refinery Lukoil Neftochim. As of January 2000, Lukoil became the sole source of crude for Lukoil Neftochim. In 2004, Lukoil announced an investment of $350 to $400 million in the refinery by 2012. Lukoil put the refinery’s optimal capacity at 7 million tons of crude per year, though the refinery has processed only 5.5 million tons per year under Lukoil’s tenure. Profits rose in 2000 to $51 million, though they shrank thereafter. Importantly, there have been no losses. Not content with 58 percent of shares, Lukoil has twice tried to buy all of Lukoil Neftochim’s stock. By 2005, Lukoil owned 93 percent of shares. Lukoil Neftochim represents Lukoil’s largest and most important foreign purchase.

See also: Crude Oil; Exploration; Exports; Germany; Hubbert Peak Theory; Imports; Iran; Iraq; Liquefied Petroleum Gas (LPG); Lukoil (Russia); Natural Gas; Offshore Oil; Oil Well; Refining; Rosneft (Russia); Russia; Turkey; United States
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Canada

Christopher Cumo

History and Geography

Sometime between 40,000 and 12,000 years ago, the date remains a matter of debate, migrants crossed what was then, thanks to the last Ice Age, a land bridge from Asia to the Americas and must have settled Canada from an early date, millennia before the arrival of Europeans. The success of these Amerindians is attested by their large populations, which Europeans encountered in the late fifteenth century, following the voyages of Italian-Spanish explorer Christopher Columbus. The Amerindians were primarily hunter-gatherers, though some farmed. The Huron Wendat tribe north of the Great Lakes farmed and hunted whereas the Cree and Dene in northwestern Canada were hunter-gatherers. Fishing was common along the Atlantic and Pacific coasts.

The Vikings from Iceland settled Labrador and Newfoundland sometime in the early second millennium CE, though their tenure was brief. They may not have realized that they had settled a New World. The period of European settlement began in the late fifteenth century to the detriment of the Amerindians. Because they lacked immunity to European diseases, smallpox for example, they died in horrific numbers. The survivors forged economic, military, and religious ties with the Europeans. The British and French both claimed title to lands in Canada, and much of the region’s early history was a sequence of military campaigns, the British and French each trying to dislodge the other. In the seventeenth century, France claimed Quebec, which has preserved the legacy of French rule, language, and customs ever since. The Europeans established trade with the Amerindians, who supplied the Europeans with fur and beaver pelts.

The American Revolution of the late eighteenth century led loyalists to flee north to Canada. Some blacks were among these loyalists, and they also settled Canada. Finding slavery the law in Canada as in the American colonies led some of these African Americans to flee to Liberia, Africa. With slavery abolished in Canada in 1833, more African Americans migrated to Canada along the Underground Railroad.

Into the nineteenth century, agriculture dominated the Canadian economy. When one musician was asked what he knew about Canada, he responded in part by saying that it grew large amounts of wheat. Wheat was an example of one of the crops that spread from Europe to Canada and other parts of the Americas during the Columbian Exchange. Canada’s natural resources—fur, fish, and timber—were also important to the economy. Canadians transported goods by road, lake, river, and canal.

[image: image]

A Hybernia oil rig platform in Halifax Harbor, Nova Scotia.

(Corel)

In the 1830s, some Canadians demanded democracy from their masters in Britain. Others wanted independence. A few thought that Canada should become part of the United States. In 1847, Nova Scotia attained a measure of autonomy in that Britain’s Parliament could not pass laws in Nova Scotia that its citizens rejected. In the second half of the nineteenth century, Canadians conquered western Canada from the Amerindians. In the late nineteenth century, 1 million British and another 1 million Americans settled Canada. The building of railroads helped Canadians tame the West.

Oil Production

Western Canada is the country’s richest region in its endowment of oil and natural gas. Most of the oil and natural gas are beneath the Western Canada Sedimentary Basin. This formation of sedimentary rock covers most of Alberta, Saskatchewan, and British Columbia. Other notable areas with this rock formation are Manitoba, Yukon, and northwestern Canada. The Western Canada Sedimentary Basin has yielded 87 percent of Canada’s oil and 97 percent of its natural gas. At the beginning of its exploitation the basin may have harbored 57 percent of Canada’s oil and natural gas, excluding the mammoth tar sands of Alberta. At the other end of Canada, the continental shelf of eastern Canada has produced oil and natural gas. In the 1970s, geologists discovered that the area around Baffin Island was particularly rich in oil and natural gas. In the 1990s, in the waters off Nova Scotia, geologists found oil and natural gas. Yields have been particularly impressive. The continental shelf, at the beginning of its exploitation, may have had 18 percent of Canada’s total oil and natural gas endowment. In recent years, the importance of the continental shelf has increased. Oil and natural gas may also be found in the Arctic Islands, the Beaufort Sea, and MacKenzie Valley, but Amerindians own these lands and have not been eager to yield them to oilmen. These regions, remote from European settlement, would require the construction of extensive pipelines. Two rock formations, the Arctic Margin and the Arctic Cratonic, may hold 16 percent of Canada’s conventional oil and natural gas. Between 1985 and 1996, these formations yielded oil, but this period has given way to an era of uncertainty. The eastern Cratonic formation covers part of Manitoba, Nunavut, Ontario, Quebec, the Maritime provinces, Newfoundland, and Labrador. Promising though this formation appears, it may contain no more than 2 percent of Canada’s oil and natural gas. One part of the eastern Cratonic formation, located in southern Ontario, has yielded oil since the 1850s but today accounts for just 1 percent of Canada’s oil. British Columbia and Yukon may harbor 3 percent of Canada’s oil and natural gas. The Pacific Margin, off the coast of British Columbia, may have 4 percent of Canada’s oil and natural gas. Yet Canadians have not explored this region since 1972.

The Amerindians found oil welling to the surface in many areas of Canada. They used oil as fuel and medicine, though its effects must have been unpleasant, and sealed their watercraft with a mixture of gum from the spruce tree and oil, probably viscous grades. When Europeans arrived, the Amerindians told them where to find oil. In 1850, geologist Thomas Hunt of the Geological Survey of Canada discovered oil in Lambton County, Ontario. The next year, entrepreneur Charles Tripp created the International Mining and Manufacturing Company, the first oil company in North America. About 1853, Canadian chemist Abraham Gesner developed a process for refining kerosene from crude. In the nineteenth century, kerosene was the primary distillate of oil. Canadians, and people throughout the world, used kerosene for illumination. Gasoline, another distillate of oil, was regarded as a waste product throughout much of the nineteenth century. In the 1860s, Canadians who hoped to get rich from the first oil boom established 18 refineries in Ontario. Unfortunately, Ontario crude had too much sulfur, making it a poor competitor with oil from the United States, especially Pennsylvania and Ohio in the early days of the oil industry.

In 1880, Canadian oilmen, fearful of the size and power of U.S. oil company Standard Oil, created the Imperial Oil Company to fend off Standard Oil’s takeover bids. Despite these efforts to hold Standard Oil at arm’s length, John D. Rockefeller bought Imperial Oil in 1898. In the 1860s, Canada was dotted with 1,600 oil wells. Just as the electric light and natural gas were supplanting the use of kerosene for illumination in the late nineteenth and early twentieth centuries, the automobile revived the oil industry by consuming copious amounts of gasoline, once regarded as waste.

Canada has the world’s largest single deposit of oil in the form of the tar sands, also known as oil sands, of Alberta and Saskatchewan. Long before European settlement, the Amerindians of Canada knew of these tar sands, which had the consistence of asphalt, making them the heaviest grade of oil. Tar sands are bitumen, a very heavy oil that has large amounts of sulfur and is mixed with sand, clay, minerals, and water. Each sand particle is encased in a droplet of water. This water separates bitumen from sand, making the extraction of bitumen possible with current technology. Over millions of years, bacteria consumed the oil of Alberta and Saskatchewan, leaving behind bitumen and sulfur. Because the sulfur must be extracted from the bitumen, oil is more expensive to derive from tar sands than to pump from the ground. High oil prices make this extraction profitable. Another problem is that raw bitumen is too viscous to be transported by pipeline. It also has an undesirably low hydrogen to carbon ratio. It is possible, however, with current technology to add hydrogen to bitumen, transforming it into a lighter grade of oil. Alberta has three fields of tar sands, all of them roughly 600 miles north of the border between Canada and the United States. Alberta alone may have 2.5 trillion barrels of bitumen, ranking it ahead of even Saudi Arabia. Yet current technology may be able to recover only 175 to 2,000 billion barrels of bitumen. More optimistically, the Canadian Association of Petroleum Producers believes that 315 billion barrels of bitumen may be recovered, putting Alberta’s tar sands well above the reserves of any other country. Saskatchewan may have 1.1 billion barrels of recoverable bitumen. The Alberta fields from largest to smallest are Athabasca, Cold Lake, and the Peeao River. Altogether these three fields cover 141,000 square kilometers. The tar sands of Alberta and Saskatchewan are 10 to 12 percent bitumen, the rest being sand or clay, expendable waste.

As early as the 1890s, Canadian geologists believed that tar sands overlay conventional oil and tried without success to drill for it. The lack of success with conventional drilling led geologists to wonder how they might derive bitumen from the sand and clay. As early as 1914, Canadian mining engineer Sidney Ells used heat to separate bitumen from sand and clay. World War I interrupted Ells, who went to Europe to fight for the Allies. In 1920, Canadian chemist Karl Clark, borrowing Ells’s work without his permission, conceived of a giant washing machine that would use boiling water and steam to separate bitumen from clay and sand. Between 1920 and 1950, Clark, obtaining grants from Ottawa and Alberta, built three factories for the extraction of bitumen.

Because bitumen cannot be pumped from the ground by conventional means, tar sands are often mined, particularly when the bitumen lies close to the surface. Mining scars the land and is not an environmentally friendly process. Yet less than 5 percent of Canadian bitumen is close enough to the surface to be mined. Where bitumen is deep, Canadian engineers heat bitumen at depth to transform it into liquid, which is then pumped to the surface. As a liquid, Canada exports much of its bitumen through pipelines to the United States. Yet this method consumes large quantities of fresh water and natural gas, leading critics to pronounce the process unsustainable.

Because the Alberta fields had been Amerindian land, the Canadian government bought them from the aborigines, and then sold them to oilmen. This process was unethical because the government did not explain the purchase of the land in the language of the Amerindians. The purpose for which this land would be used was withheld from the natives. The Amerindians thought they were signing peace treaties, not agreements to relinquish their lands. Handwriting experts examined the 75 signatures, most of them Xs, on one land agreement, concluding that a single person had forged them. In recent years, Amerindians have won back the rights to some land they had lost, halting the extraction of bitumen. World War II led the Canadian government, aware of oil’s strategic importance, to accelerate the development of the tar sands. Yet the tar sands did not make an immediate impact. By war’s end, Canada imported nearly 90 percent of its oil, most from the United States. In 1973 and 1974, the increase in oil prices as a result of the embargo by the Organization of the Petroleum Exporting Countries (OPEC) led to heavy Canadian investment in tar sands. Canada hopes to use tar sands to end its reliance on imports and to replace Saudi Arabia as the great oil exporter.

See also: France; Gasoline; Kerosene; Natural Gas; Oil and Gas Pipeline; Oil Sands; Organization of the Petroleum Exporting Countries (OPEC); Pipeline; Rockefeller, John D.; Standard Oil Company; United Kingdom; United States
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Chad

Christopher Cumo

History and Geography

Located in central Africa, Chad is roughly 85 percent as large as Alaska. It shares borders with Niger, Libya, Sudan, the Central African Republic, Cameroon, and Nigeria. Chad derives its name from Lake Chad, which is in the west of the country, near Niger and Nigeria. Totaling 486,178 square miles, Chad has a population of nearly 11 million. The population is growing about 2 percent per year, a curious circumstance given that infant mortality doubles the birthrate. Perhaps Chad attracts enough immigrants to swell the population. Life expectancy is only 48 years because of the poor state of medicine. Diseases are prevalent and hospitals and physicians sparse. N’Djamena, the capital, has just over 800,000 inhabitants.

Chad is a country of immense antiquity. The discovery of a 7-million-year-old humanlike skull, known as the Toumai (meaning “hope of life”) skull, may mark Chad as one of the earliest sites of prehuman culture in the world. Given this antiquity, it is possible that humans arose in Chad and then colonized the rest of Africa and ultimately the world. Ancient Chad was wetter than it is today. Cave paintings from 5000 BCE illustrate the presence of elephants, rhinoceroses, giraffes, cattle, and camels. The early inhabitants of Chad appear to have adopted agriculture before much of the rest of Africa. Thanks to a wet climate, agriculture spread from Chad north into what is today the Sahara Desert. Farmers also cultivated crops along the shore of Chad’s lakes, notably Lake Chad.

The early inhabitants, known as the Sao, lived along the Cheri River. In the first millennium BCE the Keman Bornu and Baguirmi kingdoms, perhaps originating in the Sahara, conquered the Sao, integrating them into a large trade network that stretched from Chad across the Sahara to North Africa. The Arabs conquered these kingdoms, taking the Sao as slaves. Chad, isolated from its northern trade routes, languished. The Sao converted to Islam in the eleventh century.

In 1900, France conquered Chad, making it part of French Equatorial Africa. In 1946, France gave Chad a measure of autonomy. As happened in the Middle East and North Africa, nationalism swept through Chad. Autonomy was not good enough. The people of Chad wanted independence from France. On August 11, 1960, Chad declared independence, though the period of independence has not been easy on Chad. To the north was an unfriendly Libya. In 1977, amid tense relations, Libya seized land from Chad and then invaded Chad in 1979. Civil war ensued. In January 1981, Libya proposed to annex Chad to form a single country. The people of Chad rejected this proposal, and the Libyan army withdrew in 1981 only to launch a new invasion in 1983. In an attempt to repulse Libya, France sent troops of its own. With French aid, Chad slowly turned the fighting in its favor, expelling Libya in 1987.

The government of former defense minister Idriss Deby has had a long tenure, but outside observers have charged it with corruption and political repression. In 2006, a humanitarian crisis gripped Chad as 250,000 refugees from Sudan entered Chad to escape civil war at home. Refugee camps were primitive and did little to alleviate hunger and disease. Despite his corruption, Deby counts on support from France, which sent troops to avert a coup in April 2006. In 2008, rebels, perhaps aided by Sudan, sought to overthrow Deby. Chad’s army crushed the rebellion, leaving 100 dead. Deby accused Sudan of aiding the rebels. Sudan responded by recalling its diplomats from Chad. Chad in turn closed the border with Sudan. In 2011, Deby claimed to have won 88 percent of the vote in securing his fourth term as president, though opposition parties charged voter fraud.

Oil Production

In the 1970s, Exxon (once Standard Oil of New Jersey and now ExxonMobil), Chevron (once Standard Oil of California), Conoco (now ConocoPhillips), and Royal Dutch Shell began exploring for oil in Chad, making discoveries near Lake Chad and in the Doba Basin in the south. The renewal of civil war in 1979 led Conoco to leave Chad, selling its assets to Exxon. Exxon discovered a new oil field in 1989.

In June 2000, the World Bank gave Chad more than $200 million to help it and Cameroon construct a $3.7 billion pipeline from Chad to Cameroon, raising the prospect of large oil exports from Chad. Between 2000 and 2030, analysts project that Chad will earn $2.5 billion from the export of oil to Cameroon. By 2025, oil is projected to enrich Chad with $80 million per year. Pessimists feared that this oil wealth would gorge the oil companies and the plutocrats, but the World Bank required Chad to spend 80 percent of oil revenues on education, health care, infrastructure, and the creation of a social safety net. In 2003, the pipeline complete, Chad walked away from its promises to the World Bank. Rated the world’s most corrupt nation by Transparency International, Chad announced that it would use oil revenues to strengthen the army, finance the government through taxes, and accrue greater power to the government. The World Bank responded swiftly, canceling future loans and freezing Chad’s bank accounts. In negotiations with the World Bank, Chad managed to lower its commitment to the poor by spending 70 percent rather than 80 percent of its oil wealth on them, though the government now claims that it can do little for the poor because foreign oil companies have taken most of the oil revenues.

In 2010 the U.S. Geological Survey completed a study to determine how much undiscovered oil the Chad Basin Province, part of which is in Chad, might have. The Chad Basin is the largest such rock formation in north central Africa. The basin, formed during the Cretaceous (145 to 65 million years ago) and Tertiary (65 to 2 million years ago) periods, spans 1.1 million square kilometers. In addition to Chad, Algeria, Cameroon, Niger, and Nigeria all claim ownership of part of the basin. At present, Chad has three oil wells and Niger five operating in the basin, though the U.S. Geological Survey believes that the basin may accommodate many more wells. The wells in Chad and Niger have yielded both oil and natural gas. The rock in the basin is as many as 12,000 meters thick, complicating drilling, though in other parts the rock is only 3,000 meters thick. The U.S. Geological Survey estimates that the Chad Basin contains 2 billion barrels of undiscovered oil and 15 trillion cubic feet of undiscovered natural gas.

In 2012, one journalist reported that Chad has used its oil wealth not to uplift the poor but to refurbish the capital. Oil companies have profited and the World Bank has departed Chad. Chad exports its oil to Cameroon, leaving commoners to wonder how they benefit from oil wealth. The Chinese National Petroleum Corporation proposed to build a refinery in Chad to process crude into diesel and gasoline, yet Chad has been cool to this proposal, fearing that the company will charge a high price to refine oil. Yet when the refinery was complete, the price of diesel in Chad diminished to the benefit of motorists. For most people, however, oil wealth has not trickled down to them. Famine continues to threaten thousands of children in the country. Few children and adults can read and write, and polio, meningitis, and measles remain horrific killers in Chad despite their conquest elsewhere.

ExxonMobil, Chevron, and Petronas yield 200,000 barrels of oil per day in Chad. These oil companies are building schools, hospitals, and water treatment facilities. Farmers in the village of Kayrati, however, are distrustful of Big Oil, believing that the government had promised them wealth when the reality has been grinding poverty. Farmers distrust both the oil companies and government to share oil wealth with the people. ExxonMobil defends itself from criticism. By its own account, it compensated 14,000 people for their land, held meetings in more than 60,000 villages to learn what the peasants wanted, and hired 150 environmental and safety workers. Others in Chad are eager to share with ExxonMobil, Chevron, and Petronas a long list of desiderata. Now is the time to try to get money from these giant oil companies. Yet there is some question about ExxonMobil’s willingness to participate in solving larger social and economic problems. Rather than hire the people of Chad, ExxonMobil has employed foreigners. When ExxonMobil came to Chad it installed a compound with electricity and satellite television rather than extend electricity to the countryside. The needs of Chad scarcely seem to inform ExxonMobil’s actions.

According to the British Petroleum (BP) Statistical Energy Survey, in 2012 Chad had 1.5 billion barrels of proven oil reserves, just 0.09 percent of global reserves. At current rates of consumption, Chad’s oil might last 36 years. In 2012, Chad produced most of its oil for export to Cameroon.

See also: British Petroleum (BP); China National Petroleum Corporation (CNPC); Exports; ExxonMobil; France; Libya; Nigeria; Petronas (Malaysia); Refining; Royal Dutch Shell; Standard Oil Company; Sudan
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Chile

Christopher Cumo

History and Geography

Chile shares a border with Peru in the north, Bolivia and Argentina to the east, and the Pacific Ocean to the west. Chile is a long, narrow country that runs north and south between the Andes Mountains and the Pacific Ocean. The Andes occupy about one-third of the Chilean landmass. In the north may be the most arid place on the planet, the Atacama Desert. In Chile’s center is the 700-mile central valley, whose land sustains crops. At Chile’s southernmost point is Punta Arenas, the world’s southernmost city. To the south is the Strait of Magellan, named for Portuguese explorer Ferdinand Magellan, and Tierra del Fuego, whose inhabitants British naturalist Charles Darwin visited in the nineteenth century and which Chile and Argentina own. Chile declares possession of part of Antarctica, though it is difficult to gauge the value of this land to Chile. Chile also claims sovereignty of the Juan Fernandez Islands and Easter Island.

Between 40,000 and 12,000 years ago, humans crossed what was then a land bridge from Asia to the Americas and settled Chile millennia before the Spanish conquest. In antiquity, Chile was not well known to outsiders until the Inca conquered part of it in the fifteenth century. Under the leadership of commander Tupac Yupanqui, the Inca crossed the desolate Atacama Desert. Arriving in the heartland of Chile, the Inca encountered the Mapuche, an indigenous people. The Inca conquered some territory, but when they reached the Lake District a Mapuche army defeated them, leaving the Inca with only partial control of Chile.

In 1541, commander Pedro de Valdavia, from a base in Peru, followed the Incan road south into Chile and attempted to subdue the Mapuche. For his brazen attempt to conquer the Mapuche, they captured and beheaded Valdavia. Thereafter, the Spanish were on the defensive, maintaining a large army of occupation in Chile’s central valley. Spain permitted Chile to trade with Peru. After years of warfare, Chile declared independence from Spain in 1817. The Mapuche in turn declared independence from Chile, and with cavalry and artillery stopped Chilean attempts to subdue Mapuche lands. By the mid-nineteenth century, Chileans settled this land, marginalizing and outnumbering the Mapuche. Although Chile had no tradition of democracy or constitutional government, it instituted a fragile democracy that at intervals was successful.

In 1970, physician Salvador Allende brought a Marxist government to power. His attempt at reform provoked a conservative backlash, and in 1973 General Augusto Pinochet Ugarte ousted and killed Allende with help from the U.S. Central Intelligence Agency (CIA). Pinochet was violent and did not hesitate to murder his enemies. In 1990, Pinochet lost the election and would have been tried for crimes against humanity. Tension remained between the government and the army that had been loyal to Pinochet and had carried out his atrocities.

Most of the Chilean population is mestizo, the progeny of Spanish and indigene unions. Two indigenous groups that had maintained autonomy from Spain and exist today are the Aymara in the north and the roughly 100,000 Mapuche who cling to their ancestral lands. Europeans have also settled Chile. Basques and, from the Near East, Palestinians have settled Chile. Because of the large number of mestizos, race is not an issue in Chile, but class is. The income gap is a chasm between the wealthy and commoners. Spanish is the state language, but the indigenes have preserved their ancient languages.

Oil Production

In 2006, Chile had just 150 million barrels of oil in reserve. Chilean production has declined from 49,000 barrels of oil per day in 1983 to 15,000 barrels per day in 2006. Demand has increased during this period, though Chile does not have a Western appetite for oil. In 2007, Chile consumed 341,000 barrels of oil per day, making the country a net oil importer. Chile imports oil chiefly from Argentina but also from Brazil, Angola, and Nigeria. With the exception of oil, much of Chile’s energy economy is in private hands. State-owned oil company Empresa Nacional de Petroleos (ENAP) manages the oil industry. It has a monopoly on the production and refinement of crude. The National Energy Commission, the Ministry of Economy and Energy, and the Superintendency of Electricity and Fuels bear collective responsibility for making decisions about the oil industry. Natural gas rather than oil is the chief fossil fuel in Chile. The Oil and Gas Journal estimated in 2006 that Chile had 3.5 trillion cubic feet of natural gas, yet the country inexplicably produces little of it. Chile imports even natural gas. Chile’s reliance on oil and natural gas imports has not been without consequences. In 2004 Argentina, in the midst of its own energy crisis, cut exports to Chile as much as 50 percent on some days. This diminution has prodded Chile to rethink its energy policies. According to the British Petroleum (BP) Statistical Energy Survey, Chile used just 4.4 billion cubic meters of natural gas, 0.15 percent of the global total, in 2007.

Oil production reached 19,000 barrels of oil per day in 2003, fell to 3,000 barrels per day in 2005, rose abruptly to 15,000 barrels per day in 2006, decreased to 12,000 barrels per day in 2007, and thereafter has declined slowly. Among the world’s nations, Chile ranks eighty-sixth in oil production, behind Singapore and ahead of the Czech Republic. Saudi Arabia is the world’s largest oil producer. Since 1980, Chile’s consumption of oil has increased from less than 120,000 barrels of oil per day to just less than 300,000 barrels per day. Chile ranks forty-first among nations in oil consumption, trailing Hong Kong and ahead of Colombia. The United States ranks first in oil consumption. Between 2002 and 2006, Chile’s oil imports increased slowly and then leapt from 220,000 barrels of oil per day in 2006 to 300,000 barrels per day in 2007, declining slowly thereafter. Among nations of the world, Chile ranks thirty-second in oil imports, trailing Finland and ahead of Ukraine. The United States is the world’s largest oil importer. Chile exported no oil in 2003 and 2006, 32,500 barrels of oil in 2005, 49,250 barrels in 2007, and 52,390 barrels in 2009. Chile ranks seventy-fifth among the world’s nations in the size of its oil exports, behind South Africa and ahead of Poland. Saudi Arabia is the world’s largest oil exporter. Among the world’s nations, Chile ranks sixty-second in its reserves of oil, behind the Democratic Republic of the Congo and ahead of Spain. Saudi Arabia is the global leader in oil reserves.


Augusto Pinochet (1915–2006)

Augusto Pinochet was the dictator of Chile from 1973 to 1990. Supported by U.S. CIA operatives, Pinochet overthrew the socialist government of Salvador Allende in 1973. Pinochet exterminated left-wing opposition across the country and committed multiple human-rights abuses throughout his tenure as dictator. He enjoyed close relations with the United States and implemented free-market reforms to improve his country’s economy. After a plebiscite determined he would not serve another term, he allowed free elections to take place. In 1990, Patricio Aylwin replaced him as leader, being duly elected by the people. Pinochet would later be brought up on multiple human rights charges, though he later died before any trial could commence.



Despite a dearth of oil, Chile’s economy is robust. Chile has signed trade agreements with Canada, the United States, Mexico, and South Korea. In 2004, Chile’s gross domestic product rose 6.2 percent and in 2005 another 6.3 percent. The export of minerals, particularly the metal copper, has contributed much to Chile’s economy. Chile also exports lumber, fruit, and seafood.

ENAP has formed the subsidiary Sipetrol to explore for oil in South America and overseas in hopes of offsetting declines in the domestic oil industry. Sipetrol has invested in the production of oil in Argentina, Colombia, Ecuador, and Egypt. Chile’s oil comes from the Magallenes Basin. The basin contains 23 fields, the largest of which is Costa Auera. Despite declines in these fields, Chile has not undertaken a robust program of exploration to bring new fields online with the aim of replacing the lost productivity of the country’s aging oil fields. Chile has 290 miles of pipeline to connect the Magallenes Basin with refineries, which in turn supply the cities. Chile has more than 200,000 barrels of oil per day of refining capacity, much more than the country consumes, leading to the conclusion that Chile operates its refineries below capacity. Diesel is the primary distillate of oil in Chile, though the country is undertaking the refinement of crude into gasoline. Trouble with hydroelectricity has led Chile to import natural gas, presumably to supply electric power plants. Since 1997, the growth in demand for natural gas has increased more than 20 percent per year. Chile also uses coal to generate electricity. Hydroelectric power supplies the majority of electricity in Chile. Reliance on hydroelectricity and natural gas has kept Chile’s carbon dioxide emissions low. Of its oil, Chile exports small amounts to the United States.

See also: Angola; Argentina; Bolivia; Brazil; British Petroleum (BP); Canada; Colombia; Congo (Brazzaville); Czech Republic; Ecuador; Egypt; Finland; Fossil Fuels; Imports; Mexico; Natural Gas; Nigeria; Oil Barrel; Peru; Poland; Saudi Arabia; Spain; Ukraine; United States
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China (The People’s Republic of China, PRC)

Xiaobing Li
Michael Molina

History and Geography

Located on the continent of Asia, on the western coast of the Pacific, China is the third-largest country in the world with a total area of 9.59 million square kilometers (km), or slightly smaller than the United States (9.63 million square km). China has a land boundary of more than 20,000 km and shares borders with 14 countries: North Korea (DPRK), Russia, Mongolia, Kazakhstan, Kyrgyzstan, Tajikistan, Afghanistan, Pakistan, India, Nepal, Bhutan, Vietnam, Laos, and Myanmar (Burma). With a total length of 18,000 km, China’s coastline extends from the Yalu River to the Beilun River, and it has more than 5,000 islands along the coast. Influenced by geographic position, atmospheric circulation, and human activity, China’s climate can be divided into three parts: the east monsoon zone, the northwest dry and semi-dry zone, and the Tibetan high and cold zone.

Mountainous areas make up two-thirds of the country’s land area, with high plateaus and deserts in the west. China shares the Himalaya Mountains with Nepal, with Mt. Everest in the range being the highest peak in the world at 8,848 meters. China has numerous rivers, with most of them flowing from west to east and draining into the Pacific Ocean. The two major rivers in the country are the Changjiang (Yangtze) River, 6,300 km and a drainage area of more than 1.8 million square km, and the Huanghe (Yellow) River, 5,464 km and drainage area of 752,400 square km. China’s hydropower potential is the greatest in the world. The country’s natural resources include antimony, bauxite, coal, crude oil, diamonds, gold, iron ore, lead, magnetite, manganese, mercury, molybdenum, natural gas, natural graphite, phosphate rock, tin, tungsten, uranium, vanadium, and zinc.

China represents one of the oldest civilizations in the world, with a recorded history of 5,000 years. Based on its unique geographic setting, demographic characteristics, and political structure, China experienced its ancient age (3000–771 BCE), classic and unification period (771–206 BCE), imperial dynasties (206 BCE–960 CE), foreign invasion and resistance (960–1368), early modern period (1368–1840), Western influence and dynastic decline (1840–1911), republic and revolution era (1911–1949), and the People’s Republic era (1949 to the present). On October 1, 1949, Mao Zedong, chairman of the Chinese Communist Party (CCP), declared the birth of the People’s Republic of China (PRC) after the CCP defeated the Chinese Nationalist Army in the civil war (1946–1949). The Chinese Nationalists had to remove the seat of their government, the Republic of China (ROC), from mainland China to Taiwan.

[image: image]

An oil-drilling rig in the Sheng Li (Victory) oil field in Shantung province, China, in January 1979.

(AP Photo/Neal Ulevich)

With Beijing as its capital, the PRC has 23 provinces, 5 autonomous regions, 4 municipalities (Beijing, Shanghai, Tianjin, and Shenzhen) directly under the central government, and 2 special administrative regions (Hong Kong and Macao). China’s population exceeds 1.3 billion, which constitutes about 20 percent of the world’s population. The population is not evenly distributed across the country and the eastern part has more population than the western. China is a multiethnic country with 56 nationalities. Among all the nationalities, the Han people comprise the largest population, making up 91.59 percent of the country’s total population.

China is rising in the twenty-first century. It has achieved an average annual economic growth rate of 9.9 percent in the past 35 years (1978–2013). It has become the second-largest economy in the world by 2011, following only the United States. Its breakneck economic development and industrialization of the last three decades have also turned the country into a major consumer of energy. In 2010, China for the very first time in its history exceeded Japan, becoming the world’s second-largest oil consumer, and is on course to become the biggest user within a relatively short period of time. This process has taken place in parallel with the rise in energy consumption in the rest of Asia and the developing world. However, all this progress was achieved at the sake of an enormous consumption of energy resources as well as cost to the natural environment. In 2010, China’s total energy consumption surpassed the United States for the first time ever, making it the world’s biggest energy consumer, something that has drawn worldwide attention.


South China Sea

The South China Sea is a marginal sea located in the Pacific Ocean. Encompassing an area bordering southeastern China, Taiwan, the Philippines, Indochina, Malaya, and Borneo, it has become a major source of international tension in the twenty-first century. Vitally important as a shipping lane for commercial traffic, it is the second-most used sea lane in the world. Over 10 million barrels of crude oil are shipped through it per day, and it has proven oil reserves of 7.7 billion barrels. The South China Sea has taken prominence in a dispute between the People’s Republic of China and Japan, with each side claiming overlapping boundaries.



Oil Production

Statistics show that China had the largest amount of oil reserves compared with its Asia/Pacific counterparts. Out of the total 41.3 thousand million barrels of proved oil reserves in the Asia-Pacific, China’s 14.7 thousand million barrels took up a major portion, with 35.59 percent of the total oil reserves. The situation in 2013 was similar to previous years, and yet changes have taken place since 1991. Back then, China’s proved oil reserves were 15.5 thousand million barrels, accounting for 41.89 percent of the region’s total. China’s oil reserves in 2011 amounted to 14.7 thousand million barrels, ranking them fourteenth compared with other countries worldwide, and accounting for 0.9 percent of the world’s total oil reserves. Countries including the United States, Canada, Brazil, Venezuela, Kazakhstan, Russian Federation, Iran, Iraq, Kuwait, Qatar, Saudi Arabia, United Arab Emirates, Libya, and Nigeria were proved to have bigger oil reserves than China. The situation was more or less the same in 2010, with proved oil reserves for China of 14.8 thousand million barrels. However, back in 1991 and 2001, China’s proved oil reserves were slightly larger, especially in 1991 when the number was 15.5 thousand million barrels, accounting for 1.5 percent of the world’s total. Thus, we can infer a declining trend for China’s proved oil reserves in proportion to other countries and regions worldwide.

China’s natural gas reserves in 2011 were 3.1 trillion cubic meters, ranking them ninth compared with other countries worldwide, and accounting for 1.5 percent of the world’s total natural gas reserves. Countries like the United States, Russia, Turkmenistan, Iran, Qatar, Saudi Arabia, the United Arab Emirates, Algeria, Nigeria, and Australia were proved to have bigger natural gas reserves than China. The overall global situation was more or less the same in 2011, except for a sudden increase in Turkmenistan’s natural gas reserves, and China had proved oil reserves of 2.9 trillion cubic meters. However, back in 1991 and 2001, China’s proved natural gas reserves were much smaller. In 2001, they amounted to 1.4 trillion cubic meters, and to 1 trillion cubic meters in 1991, accounting for 0.83 and 0.76 percent of the world’s total. Thus, a dramatic increase in China’s natural gas reserves can be seen compared with other countries and regions worldwide.

China had the second-biggest natural gas reserves among its Asia-Pacific neighbors after Australia. Among the total 16.8 trillion cubic meters of proved natural gas reserves in the Asia-Pacific, China’s 3.1 trillion cubic meters took up 18.45 percent, second only to Australia’s 22.61 percent. The situation in 2013 was similar to 2012, yet it was a very different picture before 2001. In that year, China’s proved natural gas reserves were 1.4 trillion cubic meters, accounting for 10.68 percent of this region’s total; in 1991, the figure was 1.0 trillion cubic meters, accounting for 10.75 percent. No doubt, these results also indicate a satisfying increase in China’s natural gas reserves, for which technological development deserves most of the credit.

The financial crisis in 2008 pushed the global economy into a new era featuring transformation and adjustments. Although every country tries to search for new development patterns and make breakthroughs in new fields, China’s economy is facing more challenges and pressures than ever, and the export-oriented economy that relied especially on energy resources is no longer sustainable. Therefore, the 12th Five-Year Plan period has become crucial in that China and the rest of the world will enter a period of reform of the energy economy. Based on the differences in economic development, production and consumption, energy resources, geopolitics, and social awareness, reform of the energy economy will be achieved in different forms and at different paces. As a representative of the emerging economies as well as one of the engines of global economic recovery, China is bound to play an important and growing role in this reformation.

According to the statistics provided by the Ministry of Land and Resources of the PRC, Heilongjiang, Tibet, and Haiyu were the top three regions with the largest oil reserves, altogether having 149.6 trillion tons of oil, accounting for about 47.15 percent of China’s total. The western region has the most oil reserves: 105.6 trillion tons, amounting to 33.27 percent of the total. Ranking next to it was the northern region: 92.2 trillion tons, amounting to 29.04 percent of the total. The eastern region ranked the third out of four, with 68.2 trillion tons, amounting to 21.49 percent of the total. Finally, the central region has much less oil reserves than any other region: 6.55 trillion tons, amounting to only 2.06 percent.

According to the statistics provided by the PRC’s Ministry of Land and Resources, total oil reserves were 37,793.2 hundred million cubic meters, and among the 32 provinces reported, only 8 did not have gas reserves. Guizhou province, which had no oil reserves, had 10.61 hundred million cubic meters of natural gas reserves. Tibet, Inner Mongolia, and Sichuan were the three provinces with the largest natural gas reserves. These three provinces altogether possessed 22,528.98 hundred million cubic meters of natural gas reserves, accounting for about 59.61 percent of China’s total. Tibet, Inner Mongolia, and Sichuan had respectively 8,616.43 hundred million cubic meters, 7,149.44 hundred million cubic meters, and 6,763.11 hundred million cubic meters, making up 22.79, 18.91, and 17.89 percent of the domestic total. The western region holds far more natural gas reserves than the other three regions, and the central region has the least. Based on the geographic division of provinces, we can obviously see that the western region played a dominant role with the biggest amount of natural gas reserves: 31,610.96 hundred million cubic meters, amounting to 83.64 percent of the total, an absolute majority.


Sichuan Earthquake (2008)

On May 12, 2008, a magnitude 7.9 earthquake struck Sichuan Province in the People’s Republic of China, causing massive devastation and killing roughly over 80,000 people. Poor infrastructure contributed to increased destruction, leading to over 4.8 million people being left homeless. After the disaster foreign aid flooded China, with dozens of countries and international organizations donating large sums of money to help rebuild and assist in rescue efforts. The Chinese government eventually spent $137.5 billion to repair the damage, making it China’s costliest earthquake in history.



China ranks fifth in world oil production. According to the data, China produced 4,090 thousand barrels a day in 2011, accounting for 5.1 percent of that year’s world total. Compared with the previous year, there was a slight increase of 0.3 percent. Saudi Arabia, Russia, the United States, and Iran were the only countries that produced more oil than China in 2011. They respectively had a production of 11,161 thousand barrels daily, 10,218 thousand barrels daily, 7,841 thousand barrels daily, and 4,321 thousand barrels daily, amounting to 13.2, 12.8, 8.8, and 5.2 percent of the world total. China had a smaller increase in oil production compared with most of them, with Saudi Arabia increasing by 12.7 percent, Russia increasing 1.2 percent, and the United States increasing 3.6 percent, whereas Iran was the only country in the group whose output decreased by 0.5 percent.

With 4,090 thousand barrels of oil produced daily in 2011, China accounted for 50.74 percent of the Asia-Pacific total oil production. After China, Indonesia and India were the Asia-Pacific countries that produced the most oil. They respectively had a production of 942 thousand barrels daily, about 1.1 percent of the world’s total and 11.68 percent of the Asia-Pacific’s total; and 858 thousand barrels a day, about 1 percent of the world’s total and 10.61 percent of the Asia-Pacific’s total. What’s more, among the eight oil-producing Asia-Pacific countries, China, Thailand, and India were the only three countries that had produced more oil than in 2001. The increase in rates were 23.56, 80.62, and 18.02 percent, respectively.

China ranks sixth in world natural gas production. According to British Petroleum’s (BP’s) statistics, China produced 102.5 billion cubic meters in 2011, accounting for 3.1 percent of the world’s total, and compared with 2010 there was an 8.1 percent increase in production. The United States, Russia, Canada, Iran, and Qatar were the only countries that produced more gas than China, with respective outputs of 651.3 billion cubic meters, 607.0 billion cubic meters, 160.5 billion cubic meters, 151.8 billion cubic meters, and 146.8 billion cubic meters, a respective increase of 7.7, 3.1, 0.3, 3.9, and 25.8 percent over the output of the previous year, and accounting for 20, 18.5, 4.9, 4.6, and 4.5 percent of the world’s total. However, comparing the growth rate with 2001, China came in the top three with 238.28 percent, with Qatar ranking first with a growth rate reaching 443 percent, and Iran ranking third with a growth rate of 130 percent.

China ranks first in the Asia-Pacific for natural gas production. The Asia-Pacific altogether accounted for 14.6 percent of the world’s total natural gas production, and China was responsible for 3.1 percent of that total. Indonesia and India were the two countries ranking closest to China, with a production of 75.6 and 46.1 billion cubic meters respectively, accounting for 2.3 and 1.4 percent of the world’s total. Among all the 479.1 billion cubic meters produced in the Asia-Pacific, China took up 21.39 percent, Indonesia 15.77 percent, and India 9.6 percent. In addition, based on the 2010 figure, China, Myanmar, and Thailand had increased by 8.1, 2.6, and 2 percent.

China’s domestic oil production has increased year on year from 202.414 million tons in 2010 to 202.876 million tons in 2011, and finally to 207.478 million tons in 2012. In particular, from 2011 to 2012, there was an obvious increase of 2.2 percent. In 2010, these five provinces produced 156.991 million tons of oil, accounting for 77.56 percent of that year’s total. Among them, Heilongjiang with 40.049 million tons and Tianjin with 33.327 million tons ranked first and second, accounting for 19.79 percent and 16.46 percent of the total. In 2011, these five provinces produced 157.483 million tons of oil, taking up 77.63 percent of the country’s total. This time, Heilongjiang still ranked first with 40.060 million tons of oil output, accounting for 19.75 percent of the total, but Shaanxi replaced Tianjin with its 32.254 million tons of oil product, accounting for 15.90 percent. The annual oil outputs in 2010 and 2011 were very close, with a mere 0.22 percent increase. And the detailed production figures of these five places also demonstrated this result with Heilongjiang, Shaanxi, and Tibet increasing their output, whereas Tianjin and Shandong decreased.

Based on the data provided by economic database manager CEIC, 2011, 2012, and 2013 have witnessed a booming natural gas market in China. Its production has increased significantly, from 94.84 billion cubic meters in 2010 to 102.54 billion cubic meters in 2011, and to 106.73 billion cubic meters in 2012. The rate of increase from 2010 to 2011 reached 8.1 percent, but it fell to 4.1 percent from 2011 to 2012. In 2010, the top five provinces produced 89.16 percent of the year’s total. In 2011, they produced an even larger proportion, 89.86 percent. In 2012, the number dropped very slightly to 89.20 percent. In 2010, with 24.99 billion cubic meters of natural gas output, Tibet ranked first among these five provinces, whereas Sichuan and Shaanxi ranked second and third. In 2011, Shaanxi increased its output to 27.22 billion cubic meters and replaced Tibet, ranking first, followed by Sichuan, ranking second, and Tibet, ranking third. Yet in 2012, whereas Shaanxi remained the largest natural gas producer, Tibet and Sichuan switched places. Tibet produced 25.16 billion cubic meters, ranking second, and Sichuan produced 24.21 billion cubic meters, ranking third. Guangdong and Qinghai, the other two provinces in the top five, ranked fourth and fifth in all three years.

Energy production and consumption taken together can be regarded as a sign of how the national economy operates. In 2012 China ranked second in world oil consumption. With 9,758 thousand barrels consumed daily in China’s mainland, and 363,000 barrels consumed daily in Hong Kong, China altogether consumed 10,212 thousand barrels daily in 2011, accounting for 11.8 percent of the world total with an increase of 6.24 percent over 2010. The United States ranked ahead of China as the number one oil consumer in the world. The United States consumed 18,835 thousand barrels a day in 2011, accounting for 20.5 percent of the world’s total, yet with a decrease of 1.9 percent from the previous year. Japan, India, and Russia were the countries following China, ranking respectively third, fourth, and fifth, with 4,418 thousand barrels a day, 3,473 thousand barrels a day, and 2,961 thousand barrels a day consumed, accounting for 5, 4, and 3.4 percent of the total. Among these top five countries, China (including China’s mainland and Hong Kong) enjoyed the fastest rate of increase, with Russia coming in second with the second-fastest growth rate, 5.5 percent.

China ranked first in the Asia-Pacific for oil consumption, followed by Japan, India, South Korea, and Indonesia. South Korea consumed 2,379 thousand barrels a day in 2011, accounting for 2.6 percent of the world’s total, whereas Indonesia took up 1.6 percent with its 1,430 thousand barrels a day of oil consumption. China’s consumption alone amounted to 35.76 percent of the total in the Asia-Pacific. What’s more, China had a higher growth rate than the other four countries from 2010 to 2011, when South Korea and Indonesia had a negative growth rate of 0.1 and 1.1 percent. In addition, before 2003, China ranked second after Japan in its oil consumption, but with China’s booming economy it exceeded Japan every year after 2003.

China ranked fourth in world natural gas consumption. The United States, Russia, Iran, China, and Canada were the biggest five natural gas consumers worldwide in 2011. China’s mainland, together with Hong Kong, consumed 133.8 thousand barrels a day, accounting for 4.1 percent of the world’s total. More than one-fifth of world natural gas consumption went to the United States, which consumed 690.1 thousand barrels a day. Following the United States were Russia and Iran, which respectively consumed 424.6 and 153.3 thousand barrels a day, accounting for 13.2 and 4.7 percent of the total. Ranking below China was Canada, with 104.8 thousand barrels a day, which took up 3.2 percent of the world total. Among these countries, China (in this case only the mainland) had the quickest growth rate, 21.5 percent, from 2010 to 2011 (Hong Kong decreased slightly). This 10-year period also saw a big leap forward in China’s natural gas consumption, from the 27.4 thousand barrels a day of 2001 to the current number, and the impressive growth rate of 377 percent is higher than that of any other country.

China ranked first in the Asia-Pacific for natural gas consumption. Ranking after China were Japan, India, South Korea, and Thailand. They consumed respectively 105.5 thousand barrels a day, 61.1 thousand barrels a day, and 46.6 thousand barrels a day for both South Korea and Thailand, accounting for 3.3, 1.9, and 1.4 percent respectively. China alone took up 22.65 percent of the Asia-Pacific total, and Japan took up another 17.86 percent. Both China and Japan developed with high natural gas consumption increase rates, yet the 21.5 percent of China’s mainland overrode the 11.6 percent of Japan. With such a high pace, China in 2009 successfully overtook Japan to reach first place in natural gas consumption in the Asia-Pacific region.

Industry and transportation, storage, and postal and telecommunication services were the sectors consuming oil in China, with industry taking up an absolute majority. The total oil consumption in China was 381.286 million tons, with 379.752 million tons (98.82 percent) going into the industrial sector, leaving only 1.534 million tons (1.18 percent) consumed by the transportation, storage, and postal and telecommunication services. One year later, in 2010, 427.166 million tons (99.63 percent) out of 428.746 million tons were consumed by the industrial sector and 1.580 million tons (0.37 percent) were consumed by the transportation, storage, and postal and telecommunication services.

The top five provinces collectively consumed 198.926 million tons, accounting for more than half, or 52.17 percent, of the domestic oil consumption in 2010, with Liaoning consuming 58.731 million tons, Shandong 51.429 million tons, Guangdong 37.094 million tons, Jiangsu 26.614 million tons, and Zhejiang 25.058 million tons. In 2011, while the total oil consumption increased greatly, every one of these five provinces increased their consumption as well. They consumed 52.34 percent, which is 224.416 million tons, of the total, with Liaoning consuming 65.589 million tons, Shandong 55.934 million tons, Guangdong 44.553 million tons, Jiangsu 29.986 million tons, and Zhejiang 28.354 million tons.

The total natural gas consumption in 2010 and 2011 were respectively 89.519 billion and 107.575 billion cubic meters, with an obvious increase of 20 percent. Almost every sector consumes natural gas, yet with industry playing a dominant role, followed by the residential sector. In 2009, 89.519 billion cubic meters of natural gas were consumed by the industrial sector (57.79 billion cubic meters); the residential sector (17.77 billion cubic meters); the transport, storage, and postal and telecommunication services sectors (9.11 billion cubic meters); the wholesale, retail trade, accommodation and catering service sectors (2.40 billion cubic meters); other industry (2.36 billion cubic meters); and construction (97 million cubic meters), accounting for 64.56, 19.85, 10.18, 2.68, 2.64, and 0.11 percent, respectively. In 2010, one more sector, comprising farming, forestry, animal husbandry and fisheries, also consumed a small amount of natural gas (50 million cubic meters) whereas the majority was consumed by the same sectors as the previous year. Yet their proportions in consuming the natural gas varied: the industry sector consumed 63.89 percent; the residential sector 22.689 percent; the transport, storage, and postal and telecommunication service sectors 10.66 percent; the wholesale, retail trade, accommodation and catering service sectors 2.53 percent; other industry 2.42 percent; and construction 0.216 percent.

The top five provinces collectively consumed 49.22 percent of the total 89.517 billion cubic meters of natural gas. Sichuan ranked first, consuming 12.699 billion cubic meters (14.19 percent); Guangdong ranked second, consuming 11.286 billion cubic meters (13.04 percent); and then came Beijing, consuming 6.940 billion cubic meters (7.75 percent). The last two were Tibet and Jiangsu, consuming 6.793 billion and 6.343 billion cubic meters respectively. However, in 2011, the ranking of these five provinces changed slightly, even though they were still the top five. Sichuan remained at the top, consuming 17.526 billion cubic meters (16.29 percent). Tibet was second, consuming 8.015 billion cubic meters (7.45 percent). Beijing ranked third with 7.478 billion cubic meters of gas (6.95 percent) consumption. The last two were Jiangsu and Guangdong, consuming 7.157 billion and 6.156 billion cubic meters respectively. In 2009, these five places consumed altogether 3.3 percent of that year’s total natural gas consumption. Consuming 258 million cubic meters, Jiangxi ranked at the bottom, followed by Guizhou, with 418 million cubic meters, Yunnan with 452 million cubic meters, Fujian with 849 million cubic meters, and lastly Anhui with 976 million cubic meters. In 2010, however, the proportion of these five provinces’ consumption of natural gas rose a slightly to 4.95 percent of the domestic total. And the ranking for the bottom three changed, with Yunnan ranking last, followed by Jiangxi and Guizhou.

Since the 1990s, China’s government has encouraged and emphasized the importance of major Chinese state-owned oil companies going abroad to seek development and cooperation opportunities. China Petroleum and Chemical Corporation, China National Petroleum Corporation, China National Offshore Oil Corporation, and the other most important state-owned oil companies have gained a share of the oil from Saudi Arabia, Brazil, Sudan, Angola, and 50 other countries and regions. At the same time, the Chinese government has carried out a full range of energy diplomacy, aiming at promoting cooperation between China and the Republic of Kazakhstan, the Russian Federation, and Africa. Significant progress has also been made between China and Iran, Australia, Indonesia, Venezuela, and Canada.

In the near future, China may adjust its oil production and consumption structure while reducing its dependency. First, it is necessary to ensure sufficient domestic oil and natural gas resources. Currently, China’s proven oil reserves account for only 18.62 percent of total national resources, although more reserves may yet be discovered. As long as the country continues deepening oil exploration in the eastern areas, developing oil exploration in the western areas, and speeding up offshore oil exploration, there is much hope that China can discover bigger quantities of proven oil reserves. Second, a rational R/P ratio must also be maintained. Third, it is necessary to moderately increase the proportion of imported oil, and carry out a diversified import strategy. The goal is to achieve an appropriate ratio between exploration and imports, while adjusting it according to the overseas market price and the domestic supply and demand for energy. What’s more, China needs to take into account the proportion of oil imported from different countries, and increase the amount of oil imported from countries and regions outside the Middle East.

See also: Algeria; Angola; Australia; British Petroleum (BP); Brazil; Canada; China National Offshore Oil Corporation (CNOOC); China National Petroleum Corporation (CNPC); China Petroleum and Chemical Corporation (Sinopec); Crude Oil; Exploration; Exports; Imports; India; Indonesia; Iran; Iraq; Japan; Kazakhstan; Kuwait; Libya; Natural Gas; Nigeria; Offshore Oil; Oil Conservation; Qatar; Reserves; Russia; Saudi Arabia; Sudan; Turkmenistan; United Kingdom; United Arab Emirates (UAE); United States; Venezuela; Vietnam
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Colombia

Christopher Cumo

History and Geography

The fifth-largest nation in Latin America, Colombia has 1.1 million square kilometers of land. The second-most populous nation in South America, trailing only Brazil, Colombia has 38.6 million people. The mestizos are the largest ethnicity, totaling 40 percent of the population. Mulattoes follow at 23 percent, whites at 6 percent, and blacks at just 2 percent. Another 2 percent of the population does not affiliate with any of these groups. Among this 2 percent are 81 aboriginal groups. Although this is a large number, the population of indigenes is only about 500,000. The indigenes are diverse, speaking some 75 languages. In 1961, the government of Colombia resorted to putting the aborigines on reservations. Public opinion did not sympathize with this decision. One could point to the United States as an example of the failure of reservations to uphold a reasonable standard of living. In 1988, the government agreed to give indigenes land, which they controlled with a degree of freedom from central government interference. As much as possible, the Colombian government left the indigenes alone; however, it is demonstrable that when oil companies are involved in indigenes’ affairs, so is the government. The constitution of 1991 affirmed the indigenes’ right to land of their own. Yet the larger Colombian society has marginalized indigenes and blacks, who are poorer than the broader population.

Before the Spanish conquest, Colombia had between 6 and 10 million people and a larger number of ethnicities than at present. These people were the original inhabitants of Colombia. Their ancestors had crossed what was then a land bridge from Asia to the Americas between 40,000 and 12,000 years ago and had settled Colombia millennia before the Spanish arrival. In the highlands the Amerindians farmed, doubtless borrowing agriculture from Andean Peru, Ecuador, or Mexico. The inhabitants of the rain forest were hunter-gatherers. In the sixteenth century, the Spanish brought European diseases for which the Amerindians had no immunity. There must have been many deaths, but mortality may not have been as high as elsewhere in South America because the Amerindians retreated up the mountains and into the rain forest to escape enslavement from the Spanish. With little contact with the Spanish these Amerindians escaped an early grave. Spain does not appear to have contributed much to the welfare of Colombia. Colombians did not mourn the departure of Spain.

In 1819, the viceroyalty of New Granada became independent from Spain and divided into the nations of Venezuela, Ecuador, and Colombia in 1830. The latter was also known as New Granada, a confusing phrase given that the name had applied to Venezuela, Ecuador, and Colombia combined. In 1861, the latter took the name Colombia, which it has retained to the present. In 1903, Panama declared independence from Colombia.

In the mid-nineteenth century, Colombia established a two-party system, possibly modeled on the United States’ political system, with the Partido Liberal (the liberals) squaring off against the Partido Conservador (the conservatives). Despite the temptation to make much of the differences between them, the parties both drift toward conservatism, leaving no true liberal party. There is not much to differentiate them. One analyst has characterized the government as an “oligarchic democracy,” a puzzling phrase. Personality rather than substance seems to define the political process. In recent years truly leftist parties have arisen to challenge the hegemony of the two founding parties. Unlike several other Latin American countries, rule by military dictatorship has been unusual in Colombia. Yet events have not been tranquil. Colombia’s political parties have resorted frequently to violence. Between 1948 and 1958 the parties plunged Colombia into civil war.

After the civil war Colombia experimented with one-party rule, the National Front, but returned to two parties in 1985. Meanwhile, Colombia has emerged as an exporter of illegal drugs, many of which go to the United States. Violence remains widespread. Large landowners are unwilling to relinquish control of the government. The army has emerged as a center of power independent from the government. Since 1991, Colombia has attempted to limit the power of the army, but violence remains endemic and has left 1.2 million people homeless.

Colombia, with the equator passing through the south, lies in the tropics. Yet mountains, which can exceed 5,000 meters, mitigate the heat. Indeed, the highest peaks hold snow and ice throughout the year. Colombia has five biomes: the Andes region, the Caribbean biome, the Pacific lowlands, the eastern plains, and the rain forests of Amazonia. Within these biomes, scientists have defined 26 ecosystems that vary in climate, flora, and fauna. Because Colombia lies in the tropics, it experiences no change in seasons. Temperatures vary little throughout the year. The Pacific and Caribbean biomes have monsoon seasons in which periods of high rainfall alternate with dry spells. The northeast, by contrast, has little rainfall and is grassland verging on desert. The rain forest, which extends to 1,000 to 4,000 meters in elevation, averages 16 degrees Celsius and 100 to 400 centimeters of rain per year. Temperatures decline at altitude though humidity remains high.

Oil Production

Throughout much of the twentieth century, coffee was Colombia’s chief export until oil eclipsed it in 1987. Even today Colombian coffee is prized for its quality. Industry and the service sector have grown at the expense of agriculture. Oil accounts for one-quarter of export earnings. Production has grown rapidly. In 1995 alone production increased 30 percent, and production doubled in 1999. Colombia produces 620,000 barrels of oil per day, a respectable if not elite figure. To put this figure in context, Colombia produces only about 0.36 percent of the world’s oil. Colombia exports half of its oil. It has the largest coal deposits in South America and exports 80 percent of its coal, which is the third leading export, trailing oil and coffee. Like many oil producers, Colombia has a state-owned oil company, Empresa Colombiana de Petroleos, known simply as Ecopetrol. Colombia has not, however, closed the door on foreign oil companies.

Colombia has yielded oil since the early twentieth century. At first, foreign companies, contrary to Colombian law, explored for, produced, refined, transported, and marketed oil. In 1903, the United States offered to compensate Colombia for the loss of Panama provided that Colombia permitted U.S. oil companies to operate in Colombia. The country agreed, giving the United States 30-year concessions. The United States had to pay taxes on the oil it produced.

In the early 1950s, a strike by oil workers led Colombia to create Ecopetrol. However, by the 1970s, the virtual absence of exploration led to a crisis in production at the very moment that the Organization of the Petroleum Exporting Countries (OPEC) was ramping up prices. During the 1970s, Colombia suffered the humiliation of importing oil for the first time in its history. In 1974, a petulant Colombia forbade the granting of new concessions to foreign firms. More exploration is an acute need because only 15 percent of Colombia has been explored for oil. In 1984, Ecopetrol, turning to exploration, discovered large deposits of oil in Cano Limon in the Department of Aracua; in Cusiana, in 1991; and in Cupiegua, in 1993. The latter two formations may in the aggregate contain 1.6 billion barrels of oil. Current reserves approximate 4.3 billion barrels of oil. Yet some of these reserves are difficult to access and will require the expenditure of lots of money and the use of the best technology.

Foreign companies may partner with Ecopetrol. It may award contracts up to six years to a foreign company. Ecopetrol receives 50 percent of revenues from foreign companies, though it contributes to the cost of exploration, production, refinement, transportation, and marketing. To encourage foreign participation in its oil industry, Colombia does not tax oil revenues heavily. On average, a foreign oil company in Colombia registers 28 percent profits, whereas the same company in China records 22.5 percent profits, in Brazil 13.8 percent, in Nigeria 19 percent, and in Ecuador only 7 percent. Ecopetrol is among the world’s most profitable companies.

Despite these successes, Colombia has done a poor job of investing oil revenues in the economy and in alleviating poverty. Despite having refineries, Colombia exports most of its oil as crude, leading to a distorted oil industry in which Colombia exports crude and imports refined oil. The guerilla fighters Ejercito de Liberacion, in opposition to oil policies, have cut pipelines and even attacked oil workers. The group demands that oil companies finance local projects to create employment and wishes to exclude foreign oil companies. The oil workers union wants Ecopetrol to be more active in exploring, producing, and refining oil. The union wants all oil companies to pay the same progressive taxes so that they are all treated equally.

As early as 1974, Colombia required oil companies to buy an environmental license to do business in the country. The Ministry of Environment issued the license. Oil companies had to submit a plan to the ministry for protecting the environment when drilling for oil. Oil companies must support sustainable development and must address how their activity will affect the biota. Oil companies operating on land managed by an indigenous people must not disrupt their lifeways. The Ministry of Environment must consult indigenes before issuing an environmental license. In some cases, complaints by indigenous peoples have led the Ministry of Environment to cancel an oil company’s environmental license.

Despite the progress that these laws make possible, Colombia, so heavily dependent on oil, does not always chastise an oil company that is in violation of the law. Some indigenous peoples understand that oil brings only temporary wealth. When an oil company leaves, a village reverts to poverty. Some indigenes do not want oil exploration on their lands. In 1993, one indigenous group, the U’wa, wished to forgo oil exploration on its lands and accused Grant Geophysical, a subsidiary of the U.S. firm Occidental Petroleum, known simply as Oxy, of unlawfully exploring its lands. Yet Oxy had obtained Ecopetrol’s permission, rather than that of the Ministry of Environment, to explore. Ecopetrol had apparently not consulted the U’wa as required by law. Oxy had been drawn to U’wa land in hopes that it contained 1.5 billion barrels of oil. This land had also drawn attention from Royal Dutch Shell, known simply as Shell, and Ecopetrol. The three oil giants agreed to share the oil, with Oxy and Shell each gaining 37.5 percent and Ecopetrol receiving 25 percent. In 1998, Shell withdrew from Colombia, selling its shares to Oxy. Oxy then signed three contracts with Ecopetrol, one to develop the oil field at Cano Limon and the other two to explore U’wa lands.

Even before signing the contracts Oxy began work in violation of law. Oxy organized meetings with the U’wa to try to persuade them to allow the company to explore their lands. In 1993, the U’wa agreed to exploration provided that Oxy gave them free medical care and built schools. The U’wa then sought to void the agreement on the grounds that Oxy had never explained the environmental effects of its work. In 1995, the Bureau for Indigenous Peoples Affairs and the Ministry of Environment held meetings with the U’wa. Despite U’wa indignation, the Ministry of Environment counseled Oxy to move forward. Tensions escalated into violence. The murder of two Oxy workers led the company to suspend operations for two months. The U’wa sued Oxy to force it to cease oil exploration on their lands. Although a lower court sided with the U’wa, Colombia’s Supreme Court overturned the decision. Oxy, having won, nonetheless decided to postpone exploration until it consulted once more with the U’wa. After these consultations, Oxy decided to explore elsewhere. Big Oil had ceded autonomy back to an indigenous people.

See also: Brazil; China (The People’s Republic of China, PRC); Ecuador; Exports; Mexico; Nigeria; Occidental Petroleum; Oil Barrel; Oil Nationalization; Organization of the Petroleum Exporting Countries (OPEC); Peru; Royal Dutch Shell; Spain; United States; Venezuela
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Congo (Brazzaville)

Christopher Cumo

History and Geography

In prehistory, the Bambuti were the first to colonize what is today the Republic of the Congo, though they held additional territories as well. The Portuguese explored the Congo in the fifteenth century and eventually Christianized the Kongo nobility. After 1510, relations deteriorated between Portugal and the Congo because the Portuguese enslaved the masses and sent them to Brazil to labor on the sugarcane estates. The Kongo kings believed that it was wrong for one Christian power to enslave another. The French followed the Portuguese as masters of the Congo. After World War II nationalism swept the Congo. Its people revolted, demanding independence, which France granted in 1960. The French had referred to the Congo as Middle Congo, but on independence the new country chose to name itself the Republic of the Congo. Although the Congo had friendly relations with the United States, it aligned itself with the Soviet Union and China and became a Communist country. Abandoning Communism in 1990, the Congo held its first elections in 1992. The civil war of 1997 restored the Communists to power. This was a period of social and political upheaval.

The Republic of the Congo borders the Atlantic Ocean, Angola, Cameroon, the Central African Republic, the Democratic Republic of the Congo, and Gabon. Its coastline spans nearly 170 kilometers. With 342,000 square kilometers, the Congo ranks sixty-fourth among the world’s countries in size. The Congo is a little smaller than Montana. Near the equator, Congo has a tropical climate with a rainy season between March and June and a dry season between June and October. Temperatures and humidity are high year round. The highest point, Mount Berongou, rises above 900 meters. Much of the land is rain forest. In addition to oil, natural resources include lumber, potassium, lead, zinc, uranium, copper, phosphorus, gold, magnesium, and natural gas. The Congo derives energy from hydroelectric power.

Given the warm conditions year round, it is surprising that agriculture plays so small a role in the Congo. Only 1.5 percent of its land is suitable for crops, though a large portion of the population tries to eke out a living by farming. Cassava is a staple of the peasant, serving much the function of bread or potatoes in the West. About 70 percent of the population lives in Brazzaville, Point Noire, or the region between them. Brazzaville has 1.3 million inhabitants. The primary ethnicity is the familiar Kongo, comprising 48 percent of the population. Other ethnicities include the Sangha at 20 percent, the M’Bochi at 12 percent, the Teke at 17 percent, and Europeans at just 3 percent. French is the official language, though Kikongo is a widespread dialect. Half the country is Christian. Just 2 percent is Muslim. The rest of the population clings to ancient, preconquest religions.

With just 4.3 million people, the Congo ranks 124th in population among nations of the world. Diseases, including Acquired Immunodeficiency Syndrome, take their toll on the people, who suffer low life expectancy, high infant mortality, and slow population growth. About 45 percent of the Congo’s population is between infancy and age 14. Half the population is between 15 and 64. Only 3 percent of the population reaches age 65, an age when Americans think about retirement not death. The median age in the Congo is just 17 years. Life expectancy at birth is just 55 years. Large numbers of women die in childbirth. Malaria, sleeping sickness, and hepatitis A are serious diseases. The Congo is a multiparty state with two houses in the legislature and a president.

Oil Production

France was the first to explore for oil in the Congo, granting a concession to Societe des Petroles de l’Afrique Equatorial France (SPAFE). The company sank the first oil well in the Congo on November 1, 1957. By 1960, the year of independence, the Point Indienne Field yielded enough oil for export. SPAFE became Elf-Congo. For roughly a decade, Elf-Congo had a monopoly on oil production in the Congo. In 1969, Italy’s Eni arose to challenge Elf-Congo. Eni acquired an offshore concession from the Congo. This environment of competition gave way to cooperation as Elf and Eni exchanged 35 percent of their stock, forming two joint ventures: Elf-Agip (a subsidiary of Eni) and Agip-Elf, the first member in each pairing having 65 percent of stock and the second member having the remaining 35 percent. By the late 1980s, France, through its Elf partnerships, produced 95 percent of the Congo’s oil. In the 1990s, the Congo was the fifth-largest oil producer in Africa, averaging 150,000 barrels per day, a modest if unspectacular yield.

In 1960, France built pipelines to take oil from Pointe Indienne Field to Point Noir, where the oil was loaded onto tankers at the mouth of the Rouge River. Much of the oil was destined to the Congo’s African neighbors. Tankers also took oil to Le Hevre, France. The United States was an eager buyer of Congo oil. Wanting more control over its oil, the government took over the pipelines and tankers, though the Congo continued to export to France and the United States. In 1983, oil totaled 80 percent of the Congo’s export earnings. By 1985, the government derived two-thirds of its tax revenues from oil. Once reliant on diamonds and cacao (the source of chocolate), the Congo had become as dependent on oil as the Middle East and North Africa. The Congo is one of sub-Saharan Africa’s largest oil producers and exporters, yet, as elsewhere, oil wealth has not trickled down to the masses. About 70 percent of the Congo’s people remain poor.

In 2008, oil exports topped $7 billion, yet the government has enriched itself at the expense of the masses, becoming corrupt and debt ridden. Thanks to their monopolization of the Congo’s oil revenues, President Denis Christel Sassou Niguesso and his family and friends have become obscenely wealthy. The government of the Congo does not account for all of its oil revenuesand has hid a portion of its oil, which it mortgages for cash. It has also mortgaged future oil revenues for cash now, a practice the government has repeatedly denied. Government has grown fat on oil revenues, creating too many government jobs. Oil revenues have built industries and a service sector. At points in its past, the Congo has grown so rapidly because of oil revenues that gross domestic product (GDP) has increased 5 percent per year. Elf still accounts for 70 percent of Congolese production. Eni is the second-largest producer. Also active are Chevron (once Standard Oil of California) and ExxonMobil (once Standard Oil of New Jersey and Standard Oil of New York). Optimists believe that oil production will increase in the next several years. In the 1990s, the Congo privatized telecommunications and transportation but could not part with the oil industry.

In 1998, a decline in oil prices left the Congo even deeper in debt. The Congo aims to attract foreign investment in oil and in the broader economy. High wages, strong unions, the cost of raw materials and transportation, and low productivity all deter investment. The United States has invested in the oil industry but not in the broader economy. Eager to win over the government and people of the Congo, French oil company Total in 2011 agreed to fund medical research in the Congo, a nation with too few physicians and hospitals. The Congo has used this money to fund rotavirus vaccines for Congolese children. A cause of diarrhea, rotavirus kills more than 10,000 Congolese per year. In 2011, Total donated $165,000 to the Congolese Foundation for Medical Research and increased this amount to $190,000 in 2012. This venture is one of the few in which an oil company has sought to enhance medical knowledge rather than to build an opulent hospital to attract the media. Congolese authorities admit that convincing Total to invest in medical research took enormous effort.

The Congo has Africa’s eighth-largest oil reserves. The government has enormous amounts of money yet is unable or unwilling to provide its people with clean drinking water, sanitation, education, and health care. Despite the fact that the countryside is a place of poverty and misery, in 2010 oil revenues in the Congo generated 61 percent of GDP. In July 2012, Angola and the Congo agreed to jointly explore an oil field on their border and to split oil revenues 50–50. In October 2012, the Congo permitted the South African firm PetroSA to explore for oil in the country in partnership with the Congolese firm Cohydro. As part of this agreement, South Africa affirmed that it would train the Congo’s military and police. South Africa and the Congo will also cooperate on enlarging the latter’s capacity to generate hydroelectricity.

Total, Chevron, and the Congolese national company SNPC have agreed to develop an oil field offshore. The Moho Bilondo Field is 80 kilometers offshore in water 540 to 660 meters deep. The field is the first of its type to come online in the Congo. The field has four sectors, two of which are already in production. To date, only small quantities have been produced, but the three oil producers expect much more from this field. The two sectors in production—Mobim and Bilondo—lie 1,100 to 1,200 meters below the ocean floor. This oil formed perhaps 20 million years ago when the Congo River deposited large amounts of organic matter and plankton on the ocean floor. Over time, sediment covered this matter and heat and pressure transformed it into oil. The identification and exploration of this region has challenged geologists. Geologists, fearing instability, seek to drill as few wells as possible. Surplus natural gas from Moho Bilondo goes to nearby Nikossa Field to maintain pressure while water from Nikossa Field is used to maintain pressure in Moho Bilondo. Because oil is collected at such depth, there is danger that it might freeze. Consequently wells must be insulated. This project is the first to use natural gas at such depth. The use of natural gas cools the oil, resurrecting the danger of freezing. Currently Moho Bilondo has 14 wells. The oil companies expect production to peak at 90,000 barrels per day. ExxonMobil, Chevron, and SNPC offer Human Immunodeficiency Virus testing for Congolese and loan money to small businesses and universities. Eni is in southern Congo, searching for oil sands. Otherwise production appears to be in decline. Pessimists expect production to fall from 309,000 barrels of oil per day in 2012 to 297,000 barrels per day in 2016 and to 283,000 barrels per day in 2021. These same analysts expect natural gas production to increase.

See also: Angola; Brazil; China (The People’s Republic of China, PRC); ExxonMobil; France; Gabon; Italy; Natural Gas; Oil Nationalization; Pipeline; Portugal; Russia; Standard Oil Company; United States
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Croatia

Christopher Cumo

History and Geography

From 1918 to 1991, Croatia was part of the former Yugoslavia along the Adriatic coast across the sea from Italy. Croatia is roughly the size of West Virginia. The Dinaric Alps occupy part of Croatia, though this land is desolate. The capital and largest city is Zagreb. North of it is fertile land for agriculture, known as the Pannonian Plain, which contains the Drava, Danube, and Sava Rivers. Forests cover more than one-third of Croatia. The country occupies 21,781 square miles and has a population of nearly 4.5 million people. The birth rate is greater than infant mortality, but the population is not growing. Life expectancy is 75.5 years. In addition to Zagreb, other important cities include Split, Rijeka, and Osijek. Croatia shares borders with the Adriatic Sea, Bosnia and Herzegovina, and Slovenia. Inland Croatia has hot summers and cold winters. Along the Adriatic coast the climate moderates. Summer tends to be the dry season.

Little is known about the original inhabitants of Croatia. Rome conquered it, making Croatia part of the province of Pannonia, perhaps in the second century CE under the dynamic reign of Emperor Trajan. In the seventh century, after the Roman Empire had fragmented, the Croats settled Croatia. So closely linked were the Croats to the land they settled that it took the name Croatia. Between the seventh and ninth centuries the Croats converted to Christianity. Under Frankish king Charlemagne’s rule, the Franks led the Croats to adopt the Roman alphabet, though why this transfer had not taken place in the second century is difficult to understand.

In 925, the Croats expelled the Frankish and Byzantine troops, establishing an independent Croatia. Croatian civilization peaked about 1000. Thereafter the kingdom struggled. Civil war rent the kingdom in 1089. Two years later Hungary conquered Croatia. In 1102, the Croats signed the Pacta Conventa, uniting with Hungary. Although the king of Hungary ruled Croatia, in practice he gave Croatia a measure of autonomy. Turkish aggression led Croatia and Hungary to seek protection from Austria. In 1867, the Austrian Hapsburgs ruled Croatia, though the Austro-Hungarian Empire, which included Croatia, collapsed at the end of World War I. In 1918, Croatia declared independence for the second time, seeking a political and economic union with Montenegro, Serbia, and Slovenia. In 1929 the four took the name Yugoslavia.

During World War II Germany conquered Croatia, killing many Jews and Serbians, who were minority populations in Croatia. After the war, the Soviet Union reconstituted Yugoslavia as a Communist nation and satellite of the USSR, though Croatia was never satisfied with this arrangement. The nationalism that swept the Middle East and North Africa infected the Croats. In 1980, the death of Yugoslavian dictator Josip Tito led the Croats to demand independence. In 1990, Yugoslavia allowed elections in Croatia. Croatian nationalists defeated Communist candidates at the polls. In June 1991, Croatia declared independence from Yugoslavia, but the Yugoslavian army responded by launching a war of conquest. Despite efforts by the United Nations to maintain peace, the 1990s were a violent decade. Yugoslavian and Croatian forces killed thousands, many of them civilians.

[image: image]

A Croatian worker surveys the destroyed pipelines of an oil refinery in Sisak on October 10, 1991. Shelling by the Serbian-led Yugoslavian federal army caused the damage.

(AP Photo/Michel Euler)

The twenty-first century has proven more stable. Croatia joined the North Atlantic Treaty Organization (NATO) in 2009. The European Union (EU) was not as eager to embrace Croatia, rejecting its bid for membership in 2009. In 2012, Croatia renewed its request to join the European Union. Croatia joined the EU on July 1, 2013, and adopted the euro as its currency.

Oil Production

Croatia founded Industrija Nafte, known simply as INA, the national oil company in 1964. Although the company is important to Croatia, the nation does not own it outright. Rather it is a subsidiary of MOL Group, the Hungarian oil company. As the primary owner of INA, MOL Group holds 47.16 percent of INA’s shares. Croatia owns 44.84 percent of INA’s shares, and private companies claim 7.9 percent of shares. Croatia’s wealthiest and largest company, INA posted revenues of $4.5 billion in 2010. INA is also Croatia’s most important exporter, exporting $1.9 billion of oil in 2011. INA aims to explore for and produce oil and natural gas, and it plans to explore on land and offshore in the portion of the Adriatic Sea that Croatia owns. INA has also partnered with some 20 foreign companies to explore for and produce oil and natural gas outside Croatia, for example, in Egypt, Angola, and Syria.

INA seems to be a traditional oil company in seeking to maximize production, adopt the latest technology, and cut costs. Worldwide, INA produced about 70,000 barrels of oil per day. INA discovered two new oil fields in Croatia in 2011 and a third in 2012, though production is not impressive. The field that came online in 2012 yields just 600 barrels of oil per day. Significantly, these discoveries occurred in the Pannonian Plain and might disrupt agriculture. INA’s actions make it clear that oil trumps agriculture in Croatia. INA has also come under scrutiny for the assets it holds in Syria and because it owns a concession in Syria. Some analysts believe that INA should sell the concession because Syria is not stable enough to permit exploration and production. The civil war seems to have already diminished INA’s production in Syria. INA responded to speculation that it will sell the concession by maintaining that it cannot afford to walk away from more than $1 billion in investments in Syrian oil. If INA changes its mind, Russian oil company Rosneft has emerged as a potential buyer.

Production has not kept pace with demand. Consequently, Croatia imports both oil and natural gas, though natural gas, like oil, remains important to the economy. Croatia plans to build a liquefied natural gas (LNG) plant on the Adriatic coast, possibly for export to Italy, though it seems more probable that the Adriatic terminal will import rather than export LNG. The EU has agreed to help Croatia finance the construction of the LNG plant on the Adriatic coast. If these funds materialize, Croatia estimates that it will produce LNG by 2016. Croatia projects the cost of this plant at $755 million. By one estimate, the production of natural gas in Croatia should peak in 2013 or 2014. Demand will likewise grow, making it unlikely that Croatia will become an exporter of natural gas or oil.

Although production has fluctuated the trend has been downward, suggesting that Croatia’s oil fields are in decline. In 1992, Croatia produced 35,900 barrels of oil per day. In 1994, the figure climbed to 39,450 barrels per day, though decline was thereafter steady until 1999 when the yield fell precipitously to 25,000 barrels of oil per day. In 2001, Croatia yielded nearly 30,000 barrels of oil per day. By 2005, production had fallen to 20,500 barrels per day. In 2009, production rebounded to 23,950 barrels of oil per day but then fell in 2010 to 13,780 barrels per day. In 2012, Croatia yielded 21,000 barrels of oil per day with the expectation that production will rise slightly in 2016 to 21,300 barrels per day. Because Croatia is projected to consume 101,600 barrels of oil per day in 2016, it must import 80,300 barrels per day by then. In 2012, Croatia spent $2.85 billion on oil imports, an amount that Croatia expects to hold steady through 2016.

Among the world’s nations, Croatia ranks eightieth in oil production, ahead of Guatemala and trailing Surinam. Saudi Arabia ranks first. Among the world’s countries, Croatia ranks eighty-sixth in oil consumption, trailing Guatemala and ahead of Lithuania. The United States is the world’s largest oil consumer. In 1992, Croatia consumed 65,440 barrels of oil per day. Consumption rose rapidly to 90,900 barrels per day in 1999, to 95,500 barrels per day in 2004, and to 103,330 barrels per day in 2006. Thereafter consumption has declined slightly.

Despite the fact that Croatia is a minor player in the oil and natural gas sector, Russian companies Zarubezhneft and the giant Gazprom are interested in purchasing gasoline stations in Croatia. Although these gasoline stations are in Croatia, Austria owns them but may be willing to sell 63 to the Russian pair.

See also: Angola; Austria (Republik Österreich); Egypt; Germany; Guatemala; Hungary; Italy; Lithuania; Natural Gas; Offshore Oil; Oil Barrel; Oil Field; Rosneft (Russia); Russia; Saudi Arabia; Syria; United States
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Cuba

Christopher Cumo

History and Geography

The Ciboney Amerindians may have been the first to settle Cuba about 1000 BCE, long after the settlement of mainland South America. Between 1050 and 1450, the Arawak Amerindians took much land from the Ciboney, confining them to the western fringe of the island. In 1492, Spanish-Italian explorer Christopher Columbus landed on Cuba among other islands in the Caribbean. The next year he introduced sugarcane to the delight of Europeans and the bane of the native Cubans, other Amerindians in the Caribbean, and the African slaves who followed them. Columbus suspected that Cuba was either an island or a peninsula. Explorer Sabastian de Ocampo proved the first surmise by circumnavigating the island. Between 1511 and 1515, Spain conquered Cuba and treated the Amerindians as slaves. The Spanish brought European diseases to which the Amerindians had no immunity. These diseases, smallpox for example, nearly extirpated the Amerindians so that the Spanish could meet labor requirements only by doing the work themselves or by importing African slaves. The Spanish chose the latter.

[image: image]

Cuban workers are shown near an oil pump on July 31, 2001, in Santa Cruz del Norte, East of Havana, Cuba. By opening up its oil sector to joint ventures with foreign companies, Cuba has quadrupled its oil production over the past decade.

(AP Photo/Jose Goitia)

By 1538, Havana had emerged as the capital of Cuba. The tropical climate and fertile soils welcomed sugarcane culture. The African slaves toiled in the fields while the Europeans kept all the profits for themselves. In the sixteenth century, livestock raising rivaled sugarcane culture. After 1576, sugarcane came to dominate Cuba and by the nineteenth century was a fully mature agro-industry. By the mid-nineteenth century, Cuba produced one-third of the world’s sugarcane crop. U.S. entrepreneurs invested in sugarcane and became the chief landowners. The emancipation of the slaves in the nineteenth century forced Cuba to experiment with different forms of labor. The wars for independence left the land barren. Fruit trees did not bear. Sugarcane fields lay flat. Sixty-three of the island’s 70 sugar mills were in ruins. In 1898, the United States sent troops to impose order in Cuba. U.S. money put sugarcane estates back in production. Among U.S. newcomers was Milton Hershey, who bought an estate to supply sugar to his chocolate factory in Pennsylvania.

By 1959, Communist revolutionary Fidel Castro had overthrown the rule of Fulgencio Batista. A dissatisfied United States attempted to reinvade Cuba, but without success. Castro aligned Cuba with the Soviet Union and China. The Soviet Union attempted to establish missiles on Cuba, which brought the United States and the Soviet Union to the brink of war in October 1962. Remarkably durable, Castro passed leadership to his brother Raúl only in 2008.

Oil Production

The Amerindians seem to have taken little interest in oil. The Spanish noted that bitumen, a heavy grade of oil that resembles asphalt, welled to the surface in areas near Havana and used it to caulk their ships. In 1881, the Spanish discovered the Motembo Field in central Las Villas province. The field held highly prized light oil. This find led the Spanish and later the United States to hope for additional discoveries, but these hopes were disappointed. In the early twentieth century a few small discoveries yielded little oil. Oilmen could not claim a single major discovery. The breakthrough came in 1931, when Soviet geologists discovered the Varadero Field on the eastern coast of Cuba. The island then went through another dry spell.

The collapse of the Soviet Union in 1991 led Cuba to seek foreign investment in 1993. The state-owned oil company, the Union Cubapetroleo S.A., known simply as Cupet, was eager to partner with foreign firms, though terms were not generous, partly because Cuba claims ownership of all subsoil wealth, including oil and natural gas. A foreign firm, if it is to partner with Cupet, must supply all the capital, equipment, technology, and labor and explore at its own risk. Cupet does not compensate a foreign firm that does not find oil. When oil is found the foreign firm may compensate itself for the expense of exploration. This is known as cost oil. The rest is profit oil and is shared between Cupet and the foreign firm. Foreign firms pay 25 percent taxes and 30 percent of profits to Cuba. Cupet, if it wishes, may buy out a foreign firm’s share of oil. Cupet may lay claim to any natural gas associated with an oil strike. Since 1991 foreign firms have invested some $2 billion in Cuba’s oil industry. Whereas Cuba produced 9,090 barrels of oil per day in 1991, it yielded 65,531 in the peak year of 1993. If this year was indeed the peak, Hubbert Peak Theory states that Cuba’s production should thereafter decline until its fields are exhausted. Decline appears to have set in, as between 2003 and 2010 production dipped to an average of 52,000 barrels of oil per day. Most of Cuba’s oil is heavy. Associated natural gas comes from the Jurassic (200 to 145 million years ago) and Cretaceous (145 to 65 million years ago) periods. The richest deposits of oil and natural gas stretch 200 kilometers between Havana and Corralilo. In most cases, probably because of the thickness of its oil, Cuba can recover only 7 percent of oil in a field. The U.S. Energy Information Administration estimates that Cuba has only 750 million barrels of recoverable oil. The oil at Varadero, Puerto Escondido, and Boca de Jaruco is heavy crude with undesirable amounts of sulfur and toxic metals. Most Cuban oil is burned to generate electricity.

Cupet and Canada’s Sherritt International produce most of Cuba’s heavy oil. The two have partnered in both on- and offshore ventures. This partnership produced 31,233 barrels of oil per day in 2008, totaling 60 percent of Cuba’s output. It costs $7.80 to produce one barrel of this oil, which sells for $55.88 per barrel, leaving Cupet and Sherritt International with $206 million in profits per year. Canadian firm Pebercan, based in Montreal, also partnered with Cupet for many years, but a dispute between the two caused Pebercan to leave the island in 2009. Sherritt International has taken over Pebercan’s operations. Sherritt International and Cupet are working to increase the productivity of extant fields by pumping water, steam, natural gas, or carbon dioxide into a field to maintain pressure. The two claim a 15 to 20 percent increase in production using these methods. Other Cuban-owned oil companies are active, as are the China Petroleum and Chemical Corporation, known as Sinopec, and Russia’s Zarubezhneft. There has been concern in the United States that Sinopec, using Cuba as its base, plans to explore for oil in U.S.-held waters in the Gulf of Mexico. This does not seem possible given the cool relations between the United States and China. On its own, Cupet is exploring for oil in Guanabo, Tarara, and Santa Maria, all regions east of Havana.


Fidel Castro (1926– )

Fidel Castro is the former president of Cuba and leader of the revolution that toppled the rule of Fulgencio Batista in 1959. Allying his nation with the Soviet Union, Castro played an important role during the Cold War. Cuba became the center of attention during the Cuban Missile Crisis in 1962, bringing the world the closest it ever came to nuclear war between the United States and the USSR. During his rule, Castro reoriented the country toward socialist reforms and nationalized its major industries, including its oil industry. Castro stepped down as president because of failing health and transferred power to his brother, Raúl Castro, in 2008.



All of Cuba’s natural gas is found in association with oil. At first seen as a waste, natural gas was wastefully burned, a practice known as flaring. Cuba produces 43 billion cubic feet of natural gas per year. The U.S. Energy Information Administration estimates that Cuba has 2,500 trillion cubic feet of natural gas. Cupet boasts a recovery rate of 94 percent. Like oil, Cuba burns natural gas to generate electricity. In the future, natural gas may emerge as the preferred fuel for generating electricity.

Offshore, Cuba produces about 52,000 barrels of oil per day. Offshore, Cupet drills for oil at a depth of 6,500 feet, though some fields are 13,000 feet deep. Cuban oil lies in water near Cuba, Mexico, and the United States. In 2005, the U.S. Geological Survey estimated that Cuba has 4.6 billion barrels of oil offshore and perhaps 10 trillion cubic feet of natural gas. If these estimates are correct, Cuba may emerge as a leading oil and natural gas producer in Latin America. Cuba’s government puts the figure even higher, estimating that offshore lay 20 billion barrels of oil. Other estimates are not quite so bullish, estimating offshore oil at 9.3 billion barrels and offshore natural gas at 22 trillion cubic feet. Pessimists, however, doubt that the region has any oil or natural gas. Cupet has divided these offshore waters into 59 blocks and has sold access to 21 of them to foreign firms. As of 2010, the Chinese National Offshore Oil Corporation and Angola’s state-owned Sonangol have expressed interest in exploring Cuba’s offshore. Spain’s Repsol drilled the first offshore block. A single well in this block cost Repsol more than $40 million. Repsol has recruited Norway’s Norsk Hydro and India’s Oil and Natural Gas Corporation to help with this exploration, which so far has yielded only a small quantity of oil.

See also: Angola; Canada; China (The People’s Republic of China, PRC); China National Offshore Oil Corporation (CNOOC); China Petroleum and Chemical Corporation (Sinopec); Crude Oil; Hubbert Peak Theory; India; Mexico; Natural Gas; Norway; Offshore Oil; Russia; Spain; United States
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Czech Republic

Christopher Cumo

History and Geography

The Czech Republic is part of central Europe. Mountains, the Bohemian Massif being prominent, are the Czech Republic’s chief topographical feature. The Bohemian Massif rises to 3,000 feet. The primary rivers are the Elbe and Vltova. In 2005, the Czech Republic had more than 10 million inhabitants and nearly 30,000 square miles of land. A landlocked country, the Czech Republic shares a border with Slovakia to the east, Austria to the south, Germany to the west, and Poland to the north. Czechs comprise more than 90 percent of the population of the Czech Republic. Minorities include Slovaks, Germans, Poles, Gypsies, and Hungarians. Religion does not appear to be central to the people of the Czech Republic. About one-quarter of the population is Catholic, and a smaller figure is Orthodox Christian. Most people speak Czech, though a minority clings to Slovak. With the departure of Communism, the Czech Republic privatized farms and businesses. Farmers raise grains, wheat chief among them, potatoes, sugar beets, hops, and a variety of fruits. Stockmen keep pigs, cattle, chickens, and sheep. Industry is the primary economic activity. The Czech Republic manufactures automobiles, tools, arms, glass, iron, steel, chemicals, and electronics. The Czech Republic exports machinery, chemicals, and fuel. The Czech Republic’s primary trading partners are Germany, Slovakia, Poland, France, and Italy.

The Czech Republic is a modern construct. Its roots sink to the beginning of the Neolithic Revolution some 10,000 years ago when the first humans inhabited the region. In the third century BCE the Celts settled the Czech Republic. In the first century BCE two Germanic peoples, the Marcomanni and Quadi, congregated in the Czech Republic. About the fifth century CE, the Germans left the Czech Republic, migrating west and south. In the fifth century, Slavs from the Vistula Basin congregated in Bohemia, Moravia, and Silesia in central Europe. The people who would become known as the Czechs formed Bohemia as a kingdom.

During the twentieth century, the Czechs and the people of Slovakia formed Czechoslovakia, with its capital in Prague, and declared independence from the Hapsburgs on November 14, 1918. During World War II the German menace arose. In March 1939, the German army occupied Czechoslovakia, Czech Bohemia, and Moravia. The end of World War II led Germany to retreat, and Czechoslovakia, Czech Bohemia, and Moravia were independent once more. Those who had hoped for a blossoming of democracy were disappointed. Communists won the election of 1946. By 1948, their control of government was uncontested. Czechoslovakia aligned with the Soviet Union, repressed dissent, and did not tolerate freedom of speech, press, or assembly. The Communists ruled for nearly 42 years, after which the Czechs moved into a more democratic era and elected Vaclav Havel their president in 1989.

By 1991, nationalism had captured the imagination of the Czechs, who desired independence from the Slovaks. The two ethnicities tried to work out their differences, but these efforts had failed by 1992. On January 1, 1993, Czechoslovakia was dissolved. Instead, two nations agreed to chart separate courses: the Czech Republic and Slovakia.

Oil Production

The Czech Republic has oil, natural gas, and coal. Most of the Czech Republic’s oil dates to the Devonian, Carboniferous (360 to 300 million years ago), Paleogene, Neogene (24 million years ago to the present), and Mesozoic (250 to 65 million years ago) periods. Most of the Czech Republic’s oil lies below 3,000 meters, though some geologists favor drilling to a depth of 7,000 meters. The Czech Republic’s largest reserves may not yet have been discovered. Geologists tentatively place them in the Paleozoic formations, in the Jablurt Kovo-Turzowka depression, in the Cheryne-Ostrava region, and in the Nevoacilka-Bilovice area. At Borsky Jur and Zavod, the Czech Republic has discovered oil and natural gas between 3,000 and 5,000 meters deep. The Flysch belt may harbor oil dating to the Paleogene Period. In the Vienna Basin the Czech Republic has explored 44 sites, 34 of which have yielded oil. Overall, exploratory wells find oil 57 percent of the time.

Unlike the Middle East, the Czech Republic has no giant or elephant fields. Its fields are modest, even small by some standards. About 1900 the Czechs began exploring for oil. The first commercial strike rewarded these efforts in 1919. By 2005, the Czech Republic’s field had yielded 340,600 cubic meters of oil and nearly 100 million cubic meters of natural gas.

Before 1970, exploration was confined to the Vienna Basin and, to a smaller degree, to the Carpathian Foredeep and the Carpathian Flysch. The Vienna Basin yields oil from the Hruisky, Poddvorov, Lethnice, and Tynec Fields. The Hruisky Field, discovered in the late 1950s, is among the largest in the Czech Republic with more than 1.5 million tons of oil and 1.5 billion cubic meters of natural gas. The Carpathian Foredeep yields heavy, viscous oil that is difficult to extract. Its most prominent field is the Menlin-Zathary Field.

In the 1990s, exploration shifted to the Bohemian Massif. Its most notable field, the Koralary Field, yields oil. Curiously, natural gas was discovered there later. This oil and natural gas may predate the Tertiary period (65 to 2.5 million years ago). The Carpathian Foredeep has turned out to produce oil and natural gas in its other fields. The Nithovice-Hradisky Field yields natural gas that formed during the Devonian period (420 to 354 million years ago). The Zdonice Field has oil dating to the Paleozoic (540 to 250 million years ago) and Devonian periods. Miocene (23 to 5 million years ago) sedimentary rocks have also yielded oil and natural gas. Sandstones dating to the Eggenburgian period (21 to 18 million years ago) have yielded natural gas. Other natural gas deposits have been found near Dolm Danajovice and near Novy Pferov. Jurassic period (200 to 145 million years ago) formations have yielded oil and natural gas in Dambonce. Separate formations from the Paleogene period (65 to 25 million years ago) have yielded nearly 3 million tons of oil. In the Nesvacilka Depression, Paleogene rock has yielded natural gas.

Austria’s OMV Company has been active in exploring for oil in the Czech Republic. With Austrian assistance, the Czech Republic drilled 300 wells on the southeastern slope of the Bohemian Massif. The deepest well penetrated earth to a depth of 6,500 meters. Geologists believe that the future of the Czech Republic’s oil industry lies in the Bohemian Massif. The Bohemian Massif lies in the west of the Czech Republic and the Carpathian formations lie to the east. The oldest sections of the Bohemian Massif date to the Precambrian and Paleozoic periods. The Bohemian Massif now has 540 wells. The Czech Republic’s older fields have been depleted and are now repositories for the storage of natural gas.

See also: Austria (Republik Österreich); Crude Oil; Exploration; France; Germany; Hungary; Iran; Italy; Natural Gas; Oil Field; Oil Well; Poland; Russia; United States
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Dominican Republic

Christopher Cumo

History and Geography

The Dominican Republic is a country in the Caribbean comprising two-thirds of the land area of the island of Hispaniola. Not a large nation, the Dominican Republic is about the combined size of Vermont and New Hampshire. Life expectancy is nearly 74 years. The capital, Santo Domingo, is the largest city at nearly 3 million inhabitants. Another important city, Santiago de los Caballeros, has just over 500,000 people. Lying in the tropics, the Dominican Republic enjoys a single season year round with temperatures inland hovering about 77 degrees Fahrenheit.

The earliest inhabitants of the Dominican Republic were people who migrated from Central and South America in prehistory. They spoke the Arawak family of languages and were known as the Tainos and Caribs. The Caribs, prone to violence, lent the Caribbean its name. The Tainos were the more numerous of the two.

Columbus reached Hispaniola in 1492. The next year he returned to the island and planted sugarcane, a crop that would revolutionize Hispaniola. Because diseases had virtually eliminated the Tainos and Caribs, the Spanish could not use them as labor. Free whites were unwilling to toil in the fields and tended to plant tobacco rather than sugarcane. The Spanish tried indentured servants with some success, though the death rate was still high. Finally, Spain looked to Africa for labor. The Portuguese had taken the leading role in the slave trade, but by the sixteenth century Spain had emerged as Portugal’s chief slave trade rival.

Politically, change was omnipresent. The inhabitants of the Dominican Republic rebelled in 1808, declared independence in 1809, and named Santo Domingo as the capital. In 1814, Spain reconquered the Dominican Republic only to be ejected in 1821. Haiti reconquered the Dominican Republic the next year. In 1844, the Dominican Republic declared independence a second time. Fearing attacks from Haiti, the Dominican Republic agreed to become a protectorate of Spain between 1861 and 1865. Seeking an even more powerful protector, the Dominican Republic asked the United States to annex it in 1870; however, the United States refused. Matters became critical in 1916, and the United States sent U.S. Marines to impose order. The occupation ended during the 1920s, and by the latter half of the twentieth century, the Dominican Republic had moved toward a more democratic system of government.

Oil Production

In the early twentieth century, U.S., Canadian, and Venezuelan oil companies explored the Dominican Republic for oil but found only small deposits. In the early twentieth century, the Dominican Republic imported oil from Mexico and Venezuela. As an importer of oil, the Dominican Republic, like the United States, was stung by the quadrupling of oil prices in 1973 by the Organization of the Petroleum Exporting Countries (OPEC). During the 1970s, the Dominican Republic witnessed its payment for oil increase tenfold. This increase in consumption seems odd given the fact that the average citizen was too poor to afford an automobile or consume much oil despite the fact that the Dominican Republic subsidized the price of gasoline. In the 1970s, the Dominican Republic derived 49 percent of its energy from oil, 26 percent from fuel wood, 20 percent from biomass, 3 percent from hydroelectricity, and 2 percent from coal. Energy from biomass came from bagasse, the residue of the sugarcane plant, which the Dominican Republic burned to generate electricity. Indeed, the demand for electricity has risen in recent decades.

In 2011, the Dominican Republic announced that the discovery of more oil and natural gas was a national priority. That year the Dominican Republic announced the discovery of oil in La Altagracia, an eastern province, noting its high quality and expecting a premium for its export. In the southwest of the Dominican Republic the city of Azua sat atop a second oil field, though analysts believe its oil to be inferior to that of La Altagracia. The existence of two oil fields in such a small country is impressive, though no one would mistake the Dominican Republic’s reserves for those of Saudi Arabia. The eastern province is also noted for the presence of natural gas. Spanish geologists at the Complutense University of Madrid have taken an active role in exploring the Dominican Republic for oil and natural gas. The Dominican Republic intends to open the eastern province to foreign firms that might buy concessions.

Although the Dominican Republic produces oil, consumption outruns supply, causing the nation to import oil, though the amount of imports has declined from 129,900 barrels of oil per day in 2003 to 116,500 barrels per day in 2005, and to 107,300 barrels per day in 2009. It is interesting to consider the possibility that if this trend continues the Dominican Republic might be able to produce its way out of dependence on imports.

In 2012, the prospect of finding more oil and natural gas drew Gazprom International S.A., a subsidiary of Russian oil and natural gas giant Gazprom, to drill in that portion of the Caribbean Sea that the Dominican Republic owns. The alliance between the Dominican Republic and Gazprom appears promising because Gazprom brings the latest technology to offshore drilling. Gazprom declared its aim to help the Dominican Republic reach self-sufficiency in oil and natural gas. As of 2012, the Dominican Republic hosted four additional companies that offer consultative and managerial advice to the nation’s oil and natural gas industry. The trend appears to be a movement to rely on foreign expertise to guide the oil and natural gas industry, probably because the Dominican Republic on its own lacks the latest technology and intellectual capital to manage the industry on its own.

As imports have diminished, oil exports have increased, a promising trend. In 2006, the Dominican Republic exported 5,785 barrels of oil per day; in 2007, 7,063 barrels per day; in 2009, 10,795 barrels per day; in 2010, 12,142 barrels per day; and in 2011, 14,103 barrels of oil per day. Refined products are important, as exports of fuel oil and aviation fuel are robust. Curiously, there is little market for Dominican Republican gasoline, kerosene, and diesel. Petroleum coke, asphalt, road oil, and lubricants are all part of the mix of the Dominican Republic’s exports. Oilmen have asked the Dominican Republican legislature to pass a new hydrocarbon exploration law that would stimulate and perhaps subsidize exploration for oil and natural gas on land and offshore.

See also: Canada; Crude Oil; Exploration; Gasoline; Gazprom (Russia); Imports; Italy; Kerosene; Mexico; Natural Gas; Offshore Oil; Organization of the Petroleum Exporting Countries (OPEC); Portugal; Spain; United States; Venezuela
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East Timor

Christopher Cumo

History and Geography

East Timor is the eastern portion of the island of Timor in Southeast Asia. The island is between the South China Sea and the Indian Ocean. East Timor’s nearest neighbor is Australia. East Timor is semiarid and mountainous. In 1520 Portugal colonized Timor. The Dutch, also active in Southeast Asia, claimed the western portion of the island, partitioning it between East and West Timor much as Spanish Hispaniola was partitioned between Haiti and the Dominican Republic.

In 1949, the Dutch granted independence to the Dutch East Indies, giving birth to Indonesia, which occupied West Timor. In 1975 Portugal withdrew from East Timor. Although East Timor sought independence Indonesia occupied it in 1976. Australia was alone in recognizing this annexation as legal. The United States and parts of Europe, eager to buy Indonesian oil and maintain peace in this region of the world, have countenanced Indonesia’s annexation of East Timor. The United States had been particularly alarmed that a free East Timor might ally with the Soviet Union and China. Since annexation some 200,000 East Timorese have perished under Indonesia’s brutal rule. Their plight made little impression on the West until the 1990s. In 1999, the United Nations supervised a referendum on East Timor’s future. Nearly 80 percent of the people voted for independence, but Indonesia responded by killing East Timorese, burning their villages, and expelling the leaders of the independence movement. United Nations–led troops entered East Timor in September 1999 to impose peace. In 2002 East Timor declared independence.

East Timor remains a nation of poor farmers and fishermen. The best hope for prosperity lies in gaining control of its oil wealth. Australia, however, claimed the majority of this wealth by declaring much of the offshore region that is near East Timor to be the property of Australia. In May 2005, East Timor and Australia agreed to split the oil wealth 50–50. Yet problems remain. In 2006, soldiers revolted because of poor pay, bringing East Timor close to civil war. In 2008, opposition forces tried to assassinate the president, who survived despite being shot twice.

Oil Production

In 1861, British naturalist Alfred Russell Wallace, codiscoverer of the theory of evolution by natural selection, visited East Timor, where he learned that the interior of that portion of the island of Timor had a spring of pure oil. Wallace published this news, bringing it to the attention of a wide readership. Yet Wallace was not entirely optimistic. He viewed the people of East Timor as uncivilized. Until someone imposed order on that portion of Timor, there was no prospect of extracting any oil. The opinion of retired U.S. Army officer George Benson was even more pessimistic. Having spent part of his career in Indonesia, he styled himself an expert on Southeast Asia, and he spoke for many in 1891 when he expressed doubt that East Timor had any oil. If, however, it had oil, the black liquid was more likely offshore than onshore.

In 1891 a European scientist known as Dr. Selhorst completed a geological survey of East Timor. Two years later, British engineer W. A. Duff began exploratory drilling but found only a small quantity of oil. In 1902, Australian oilman John Elliot likewise began exploring for oil. When he found nothing by 1909 he quit East Timor. The next year France, Japan, and Australia bought Elliot’s Timor Oil concession, made a lucrative strike but puzzlingly abandoned the concession, perhaps because their technology was inadequate to the task or perhaps for lack of funds. Between the world wars, Australia, showing persistence, made repeated efforts to find oil on East Timor. In 1926, Timor Petroleum Company, based in Melbourne, Australia, began exploring for oil. After eight fruitless years, the concession lapsed and the company dissolved. In the 1930s, the Timor Oil Company formed in Australia but had no success. Also in that decade, Timor Development Corporation, based in Adelaide, Australia, complained about Portuguese interference in its concession. Doubtless the Great Depression hampered the exploration for oil in East Timor. When Timor Development Corporation could not find oil it turned to coffee but eventually quit that activity too.

In 1936, Philippine company Allied Mining Corporation bought a large concession on East Timor. The United States and Britain chastised Portugal for allowing this concession for fear that militaristic Japan really operated the corporation. By then Japan and the United States had tense relations. The United States did not want the Japanese navy to have access to oil. Japan was indeed interested in the possibility of finding oil in East Timor, though the military power acted as if its concerns were purely agricultural as it planted sugarcane throughout the Pacific Ocean. In 1937, Britain confirmed that Japan intended to prospect for oil on East Timor. Australia had no desire to witness Japan in possession of oil and bought a large concession in hopes of beating Japan in the race to find oil. One Australian company retreated from East Timor in fear that it had become too dangerous with Japan lurking in the background. Australia formed a second company and then offered to partner with Portugal in the search for oil on East Timor.

In April 1940, Japan demanded that Portugal rescind its partnership with Australia. Australia feared that Portugal would capitulate to this pressure. Portugal did abandon Australia, selling concessions to the Anglo-Iranian Oil Company (once Anglo-Persian Oil Company and now British Petroleum), Royal Dutch Shell, and Standard Oil. This arrangement cannot have satisfied Japan. Australia dispatched a small force to East Timor to monitor Japan’s movements. The Japanese bombing of Pearl Harbor in December 1941 changed the search for oil on East Timor to a military activity. Britain, Australia, and the Netherlands planned an invasion of East Timor to safeguard the search for oil and to be sure that the region did not fall to Japan. Japan invaded East Timor in 1942, suffering heavy casualties from Australian commandos. The natives of East Timor probably lost 40,000 lives in the war.

After the war Australia returned to its familiar role as oil explorer. Between 1956 and 1959 and 1968 and 1975, Australia’s Timor Oil explored for oil. Standard Oil of California (now Chevron) may have invested in this company. In 1959, Portugal took a cut of Timor Oil’s capital, perhaps in exchange for enforcement of a law that kept wages in the oil fields artificially low. Because the people of East Timor were the labor force, they rebelled in 1959. Portugal reacted brutally, killing about 1,000 protestors and exiling others to Africa. Portugal also made it a crime to refuse to work the oil fields. Discoveries were now more numerous but none of them very large.

In 1971 U.S. oil companies began exploring offshore. The initial offshore find yielded 200 barrels of oil per day, an admittedly small amount but nonetheless larger than had been found on land. The relationship between the United States and East Timor grew. Texas oil company Adobe Oil and Gas won a concession in 1974. That December Oceanic Exploration Company of Denver, Colorado secured a 24,000-square-mile concession in deep water. This second concession caused controversy because Australia asserted that not all the water belonged to East Timor. Perhaps to placate Australia, Portugal granted concessions to several of its companies and also to the French company Elf. Oil and natural gas came to the fore in the 1970s as discoveries were numerous and consequential.

Now that East Timor was producing oil and natural gas, governments sought a slice of the pie. Australian and Indonesia both wished to annex East Timor. Australia was wary of Indonesia and deemed its state oil company Pertamina corrupt. British oil company Burmah Oil sold Pertamina 23 tankers to transport liquefied natural gas from East Timor to Japan. Competition arose between British and U.S. oil companies, which tried to undercut the others’ prices. Britain allied with Australia to try to prevent East Timor from becoming a vassal of U.S. oil companies. This did not happen because in 1976 Indonesia annexed East Timor. Australia acquiesced with this annexation and negotiated with Indonesia to define the line separating East Timor’s waters from those of Australia, a decision that would have consequences regarding the offshore concessions that Portugal had awarded. Elf believed that the line might be drawn at the Timor Gap, a region of the ocean floor beneath which Elf imagined huge amounts of oil and natural gas.

Informed by Elf, Australia estimated that the Timor Gap contained 1 billion barrels of oil. Another estimate put the figure as high as 7 billion barrels of oil. Australia and Indonesia agreed to divide the Timor Gap into three areas. Zone 1 contained the undersea floor that appeared to be the most accessible and that geologists thought contained the most oil and natural gas. Zone 2, near Australia, would belong to the continent. Zone 3, close to Indonesia, would belong to Indonesia. In 2012, the U.S. Geological Survey estimated that East Timor still had 273 million barrels of oil and 1.7 trillion cubic meters of natural gas yet to be discovered.

See also: Anglo-Persian Oil Company (APOC); Australia; British Petroleum (BP); China (The People’s Republic of China, PRC); Crude Oil; Dominican Republic; France; Great Depression (1930s); Indonesia; Japan; Liquefied Natural Gas (LNG); Offshore Oil; Philippines; Portugal; Royal Dutch Shell; Spain; Standard Oil Company; United Kingdom; United States
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Ecuador

Christopher Cumo

History and Geography

In 1830, Ecuador became an independent country, and took its name after the equator, which passed through the country. Ecuador is half the size of France and roughly the size of New Mexico. It is part of northwestern South America and has more than 108,000 square miles. Ecuador shares a border with Colombia in the north, Peru on the east and south, and the Pacific Ocean on the west. Ecuador owns the Galapagos Islands, which nineteenth-century British naturalist Charles Darwin made famous. The Galapagos form a separate, unique ecosystem. The Galapagos are named for the large tortoises that inhabit them. These striking reptiles may live 200 years. The islands formed from volcanoes about 15 million years ago. When Spain explored the islands in 1535, they found no human inhabitants. In the seventeenth and eighteenth centuries the islands were a haven for pirates. Only after Ecuador claimed the Galapagos in 1832 did the people of Ecuador begin to settle them. The Galapagos are renowned for their marine and land iguanas, large creatures that rule the land and ocean. The islands have become a tourist attraction, but the abundance of humans has harmed the biota. In 2010, the Galapagos Islands totaled 25,124 inhabitants, most of them fishermen, with roughly 145,000 tourists visiting annually. Near the Pacific coast Ecuador is flat, but the land rises in the Andes Mountains to an elevation that holds snow year round. The east harbors the Amazon rain forest. Ecuador, though having only 1.7 percent of earth’s surface, is home to 17 percent of the planet’s avian species.
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An oil rig in the Ecuadorian Amazon.

(Shutterstock)

Between 40,000 and 12,000 years ago, humans crossed what was then a land bridge from Asia to the Americas, settling Ecuador millennia before the Spanish conquest. Conquered first by the Inca, Ecuador and the remains of the Inca Empire fell to Spain in the 1530s. The Spanish brought European diseases to which the people of Ecuador had no immunity. Deaths must have been numerous, but mortality may not have been as alarming as elsewhere in South America because the indigenes retreated up the Andes and into the rain forest to escape the Spanish. Spain was disappointed that Ecuador yielded no gold or silver. For centuries the people of Ecuador, especially in the highlands, cultivated potatoes, corn, wheat, and barley (European imports), and beans. They raised cattle, pigs, and sheep. They must have grown cotton for textiles and also used wool for clothing. The Spanish divided Ecuador into large estates on which they impressed the indigenous people.

The Pacific coast is lined with coconut trees, and the estuaries are home to mangrove forests. Just inland are groves of bananas, cacao, sugarcane (a Spanish import), and rice (a Spanish import). As late as 2000, Ecuador was still the world’s largest producer of bananas. Fishing is important along the rivers and Pacific coast. Fish, bananas, coconut, cacao, sugar, and rice are destined for export. In the highlands, however, people grow food for their own sustenance.

The Andes comprise one-quarter of Ecuador and have half the population, including an astonishing 96 percent of indigenous peoples. The Andes run north and south in two chains. Between these chains is fertile land well suited to cultivation. Among Andean indigenes are the Caranqui, Otaveleno, Cuyambi, Quitu, Panzaleo, Chibuelo, Salasacan, Tugeo, Waranka, Puruba, Canari, and Saranguro. In this land these people plant wheat and barley first in spring, followed by potatoes, beans, and corn. In the nineteenth century, Ecuador imported Eucalyptus seeds from Australia, and the crop remains important to the highlands. The tree roots hold the soil, minimizing erosion. The Pan-American Highway connects the Andes to the lowlands. Truckers bring food from the highlands to lowland cities.

The Amazon rain forest comprises half the area of Ecuador. Florists prize the orchids that grow in the rain forest. The Shuar are the largest indigenous group in the rain forest. They may have practiced cannibalism and the taking of heads as trophies. Ecuador has outlawed these activities.

Oil Production

The people of Ecuador found deposits of oil centuries before the Spanish arrival. They used it to caulk canoes, waterproof weapons, and serve as fuel for torches. They mined oil by digging pits, which filled with oil that welled to the surface. Most of this oil came from the Scentia Elena peninsula. The Spanish likewise used oil for their ships. After World War I, oil wells supplanted mining for the extraction of oil. Low production did not deter U.S. company Standard Oil from exploring the rain forest in 1921. Standard Oil was the first foreign firm to win a concession in Ecuador. Yet results were disappointing. Standard Oil made no discoveries, and production from extant fields remained low. In 1949, Ecuador’s president resigned himself to the fact that the country had little oil. For more than a decade the president appeared to be right, but in 1967 U.S. companies Texaco and Gulf Oil discovered a large reserve in the northernmost region of the rain forest. Until then cacao and bananas had sustained Ecuador’s export economy, but now oil swiftly eclipsed them, creating an oil boom.

In 1971, Ecuador built a pipeline to carry oil from the rain forest over the Andes to the Pacific coast for export. The United States was an avid consumer of Ecuador’s oil. In 1972 the pipeline carried 250,000 barrels of oil per day. Subsequent enlargement allowed the pipeline to carry 360,000 barrels per day by 2000. Ecuador is not among the elite of oil producers. It has never produced more than 0.5 percent of the world’s crude. Yet in 2001, the government drew 46 percent of tax revenues from oil.

Ecuador joined the Organization of the Petroleum Exporting Countries (OPEC) in 1973, and participated in the decision to quadruple world oil prices. In 1974, Ecuador’s minister of natural resources was OPEC’s president. Ecuador has benefited from membership in OPEC. In 1972, Ecuador’s crude cost $2.50 per barrel. In 1973, the price rose to $4.30 per barrel, in 1974 to $13.70 per barrel, in 1979 to $23.50 per barrel, and in 1980 to $35.26 per barrel. This rapid rise in prices may have transformed Ecuador more profoundly than any event since the Spanish conquest. Like the eras of cacao and bananas, the oil era left Ecuador dependent on a single commodity and subject to the price volatility that came with it. The people of Ecuador welcomed this reliance on oil because the government, deriving revenues from oil, could keep taxes low on the masses. Indeed, the number of taxpayers declined by 6,600 between 1972 and 1976. Because government subsidized the price of gasoline, the people of Ecuador took to the roads, modeling the car culture of the United States. The people of Ecuador cooked with subsidized natural gas. Thanks to oil, Ecuador’s national income increased from $4.3 billion in 1970 to $10 billion in 1979. The rate of economic growth doubled over the levels of the 1960s. Government used oil revenues to electrify the countryside and to build schools and universities. The military took more than its share of oil wealth. Between 1972 and 2000 the military took 45 percent of oil revenues. The air force, flush with oil wealth, operated its own airline.

In 1971, President Velasco Ibarra created the Ecuadorian State Petroleum Corporation (CEPE). It quickly bought 25 percent of stock in the Texaco and Gulf Oil joint venture. In 1976 CEPE owned 51 percent of the shares. That year it expelled Britain’s Anglo Ecuadorian Oil Fields Ltd. from Ecuador. CEPE built its first refinery in 1977. In 1989, it bought all the shares in the Texaco and Gulf Oil joint venture and was renamed Petroecuador. If these actions amounted to nationalization, Ecuador worked hard to demonstrate a commitment to attracting foreign capital and technology to keep the country profitable. The military, which acquired much of Ecuador’s oil wealth, built roads, loaned money to farmers, gave tax breaks to industry, and bought the latest weapons. The traditional agricultural economy ceded ground to oil, industry, the service sector, and mining. The government saw industrialization as a way to create jobs for urbanites. It raised the tariff to protect nascent industries. In addition to oil, government took control of transportation, communications, and utilities.

At first the attempt at modernization appeared to succeed. The people of Ecuador grew convinced that the rain forest contained more oil than Venezuela and rivaled the reserves in the Middle East. Yet the masses were impatient, believing that oil wealth was not trickling down fast enough. After 1985, the drop in oil prices harmed Ecuador’s economy. Recessions and inflation plagued it. By February 2000, a barrel of Ecuador’s crude sold for just $20. Following OPEC’s lead, Ecuador cut production and prices reached $25.80 per barrel by March 2000. Yet exploration has yielded no recent discoveries. Pessimists believe that Ecuador’s oil will not last past 2020.

See also: Colombia; Exports; France; Oil Barrel; Oil Boom; Oil Nationalization; Oil Prices; Organization of the Petroleum Exporting Countries (OPEC); Peru; Spain; Standard Oil Company; United Kingdom; United States; Venezuela
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Egypt

Christopher Cumo

History and Geography

Humans arose in Africa and from an early date settled Egypt. Sometime before 7000 BCE, Egyptians began to farm, borrowing crops and agricultural technology from the Near East, with which Egypt has had a long history. Barley and wheat were the chief grains and the pea the major legume. Vegetables were in abundance. Egyptians also grew papyrus as a kind of protopaper for writing. The masses farmed. Only the elites could hope for a life free from the unremitting labor of a farmer. The Nile River nourished these crops as its annual flood left fertile silt on the land from which crops absorbed moisture and nutrients. In prehistory and antiquity there was no need to fertilize the land.

About 4000 BCE, the kingdoms of Upper and Lower Egypt unified, ushering in the dynasties that have fascinated generations of archeologists and historians. The monumental architecture of the period testified to the importance of religion and the afterlife in Egypt. The pharaoh was not merely a king. He or she was the living embodiment of a god. To the east and west of Egypt was desert, which made an invasion difficult. Without the threat of attack, Egypt enjoyed long intervals of stability, in contrast to the ubiquity of warfare in the Near East. The peak of Egyptian power spanned the sixteenth to the thirteenth centuries BCE. The famed tomb of Pharaoh Tutankhamen displayed the opulence of the aristocracy in a stable, rich country. Yet Egypt was not able to rebuff invaders forever. The Persians (now Iranians) conquered Egypt in 525 BCE. Greek commander Alexander the Great followed the Persian example in 332 BCE, though his subsequent death left Egypt to the Ptolemies, who ruled Egypt until Queen Cleopatra’s suicide in 30 BCE. Thereafter, Rome governed Egypt, and its possession was so important that Augustus and the emperors who followed him declared the country their personal property. Egypt was vital because it was Rome’s granary. When the Roman Empire fragmented in the fifth and sixth centuries CE, the eastern half of the empire, which became the Byzantine Empire, gained control of Egypt. The Arab conquest of the seventh century turned Egypt from Christian to Muslim, though Egypt retains today a small Christian minority known as Coptic Christians. The caliphs enjoyed a long tenure, ruling Egypt until 1517, when the Ottoman Empire conquered Egypt. French emperor Napoleon Bonaparte’s tenure was brief, covering 1798 to 1801. In 1805, Albanian soldier Mohammed Ali determined to chart a course for Egypt independent of the Turks and Europeans. The completion of the Suez Canal in 1869 attracted the French and British, then the leading powers in Europe. Britain occupied Egypt in 1882. The Ottomans still claimed control of Egypt, but Britain ousted them in 1914. The Ottoman Empire crumbled during World War I.

Tiring of foreign domination, Egypt declared independence in 1922. The British withdrew with the exception of troops that remained in the Canal Zone. In 1953, Egypt declared itself a republic. The next year army officer Gamal Nasser became prime minister and in 1956 president. In 1956, Nasser nationalized the Canal Zone because the United States and Britain had withdrawn their commitment to finance construction of the Aswan High Dam. The Soviets instead funded it. In the midst of war with Israel, Egypt had to fend off Britain and France in 1956. On June 5, 1967, Israel bombed Egypt, taking the Sinai Peninsula and the Golan Heights. Only a United Nations ceasefire on June 10 spared Egypt humiliation. Nasser’s death in 1971 brought army officer Anwar Sadat to power. Sadat made peace with Israel, but many Egyptians never forgave this act. Muslim extremists assassinated Sadat in 1981. Vice President Hosni Mubarak assumed the presidency. In 2011, violence swept through Egypt, North Africa, and the Middle East, forcing Mubarak out of office.

Oil Production

In 1883, Belgian scientist M. de Bay proposed that he join the Egyptian government in searching for oil. The target was the Eastern Desert but only in 1885 did the search begin. De Bay based his idea on where to search on the ruminations of an obscure German. Of the five wells that de Bay drilled in 1885, the first yielded 1.3 tons of oil and natural gas. The other wells were dry, leading Egyptian authorities to replace de Bay with a U.S. firm. In 1886 the government found oil in Ras Gemsah. Because of the government’s discovery, Egypt dates the beginning of its oil industry to 1886, not 1885. Egypt hired another American firm, this one to survey the Eastern Desert. Based on its findings, Egypt began drilling at Ras Dhib in the north and Abu Durba east of the Gulf. These efforts proved unsuccessful, and Egypt ended exploration in these regions.

In 1904, Egypt permitted the Cairo Syndicate to drill in Sinai and Quena in partnership with foreign firms. In 1907 the Egyptian Oil Trust Ltd. offered to drill for, refine, supply, hold in reserve, transport, and distribute oil. In 1908, the trust began drilling in Ras Gemsah, a region widely viewed as tapped out. The trust, however, believed that the government had not drilled deep enough to access the best oil. In 1909, the trust struck oil below 1,280 feet. This new well produced two barrels of oil per minute. This find led Egypt to build the first refinery in 1911, which began work in 1912. The first tanker, perhaps in 1912, carried 3,000 tons of oil to East Asia. By 1912, Egypt had 23 wells, though production quickly peaked and then declined until the trust halted work in 1927.

Although these regions appeared moribund, the Hurghada Field, about 400 kilometers from Suez, raised new hopes by yielding oil as early as 1911. In 1913, the Anglo Egyptian Oilfield Ltd., a partnership between Anglo-Persian Oil Company (now British Petroleum) and Royal Dutch Shell, discovered additional oil at Hurghada Field. Shell was then the largest oil company in Egypt. World War I halted progress at Hurghada Field, but resumed activity at war’s end. In 1931, the field peaked at 18 million barrels per year. In 1922, Egypt built a second refinery, the Royal Governmental Oil Refinery, at Suez. It began refining oil in 1923. Despite some successes, Egypt was in the doldrums in the 1920s. Exploration continued in Sinai, on the Mediterranean coast, and on the islands of Egypt but to no avail. Gradually, Egypt came to understand that the lack of new technology held it back. To remedy this deficiency, Egypt borrowed technology from Europe, presumably from the Anglo-Persian Oil Company and Shell. That decade, Egypt was the first non-European oil producer to use Eotvos torsion balance to help engineers amass production statistics, a technique used intensively at Ras Gemsah and Hurghada Field.

In 1934, in the midst of the Great Depression, Egypt established the Cooperative Petroleum Association Company to trade oil for goods and services. The company must have substituted trade in kind for cash, which was probably scarce during the Great Depression. In 1937, Egypt sold one-year licenses or permits to allow exploration and production. British and U.S. companies were among those that bought several permits. By then, five international firms had established a foothold in Egypt: Shell, Anglo-Persian Oil Company, Socony-Vacuum Oil Company (now ExxonMobil), Standard Oil of California (now Chevron), and Standard Oil of New Jersey (now ExxonMobil). These firms in turn owned 23 subsidiaries that explored for, produced, refined, transported, and marketed oil and natural gas. In 1938, Shell and the Anglo-Persian Oil Company discovered oil in Ras Gharib, between Hurghada and Suez. A single well at Ras Gharib yielded 150 tons of oil per day. The field peaked in 1939 at presumably 5.1 million barrels per day.


Arab Spring (2010– )

The Arab Spring refers to the wave of protests and demonstrations that occurred across the Arab world beginning in 2010. The initial protests started in Tunisia aimed at police corruption. The ruling government in Tunisia later capitulated, prompting a spread of unrest throughout the region. Protests have occurred in most countries in the Arab world, with governments being overthrown in Tunisia, Libya, Egypt, and Yemen. Syria remains engulfed in a civil war, whereas governmental changes in response to protestor demands have occurred in Jordan, Oman, Kuwait, and other countries.



World War II appears to have hampered progress, but success came quickly at war’s end. In 1946, Shell, the Anglo-Persian Oil Company, and Socony-Vacuum Oil Company discovered oil at Sudr on the Sinai’s east coast. A single well yielded 3.5 million barrels of oil per day. In 1948 Egypt forbade the export of crude. Only refined oil could be exported, a decision that irritated the Big Five. Oil production fell between 1948 and 1953, possibly because the Big Five may have slackened efforts.

In 1956, Egypt created the General Petroleum Authority, which had oversight of government refineries. The next year Egypt, through the General Petroleum Authority, created the General Petroleum Company, the first national oil company in Africa. The company held 63 permits in the Gulf of Suez and the Eastern Desert. In the 1960s, the General Petroleum Company discovered oil in Ras Bakr, Khreim, and Ras Gharib, sinking 90 new wells in these fields. In 1961, Egypt made its first discovery offshore near North Balayim. In 1962, Egypt founded the Egyptian General Petroleum Corporation, which remains today the national oil company. Law permits the corporation to form partnerships with foreign firms. In 1964, the corporation forged partnerships with the American Company (now Amoco) and Phillips Petroleum Company (now ConocoPhillips). They aimed to expand exploration to other areas of Egypt. In 1965, the newly formed Egyptian American Corporation discovered the oldest and largest field in Egypt, where production began in 1967. That year, the Arab-Israeli War thrust Egypt into the forefront of an effort to halt shipments of oil to the United States and Britain, but Saudi Arabia cooperated for only a few days, making the embargo unsuccessful. Because Egypt’s economy was diversified it could sustain an embargo without losing too much revenue. Saudi Arabia on the other hand had an economy based almost wholly on oil and could not sustain an embargo without hardship. In 1972, Egypt joined the Organization of the Petroleum Exporting Companies, and the country was again at the forefront of the embargo of 1973 and 1974. This time the coalition cohered, causing misery in the United States. In 1977, Egypt discovered the October Field, presumably named for the month of discovery, which became Egypt’s third-largest field. Between 1977 and 1991, the October Field yielded more than 420 million barrels of oil.

Today, four areas remain at the core of oil production: the Gulf of Suez, the Eastern Desert, the Western Desert, and Sinai. In 1997, the Western Desert yielded two discoveries that contained about 100 barrels of crude, an unimpressive amount. By 1998, Egypt produced 866,000 barrels of oil per day. Between 1999 and 2010, Egypt passed nearly 200 laws to regulate the oil industry with the aim of accelerating production. During these years, Egypt discovered 489 new fields in the Mediterranean Sea, the Gulf of Suez, the Eastern Desert, the Western Desert, Sinai, the Delta, and Upper Egypt.

Despite this activity, Egyptian production appears to have peaked in 1993 and is now in decline. Aware of this decline, Egypt has focused its resources on natural gas. Foreign firms, at Egypt’s invitation, have invested in the exploration and production of natural gas. Since 1990, Egypt has tripled the yield of natural gas, producing 62.7 billion cubic meters in 2011. Yet political instability has frightened investors, and Egypt’s natural gas sector is not now growing. Decline would be problematic because domestic demand for both natural gas and liquefied natural gas is growing rapidly.

See also: Albania; Anglo-Persian Oil Company (APOC); British Petroleum (BP); Crude Oil; Egyptian General Petroleum Corporation (EGPC); Exploration; ExxonMobil; France; Great Depression (1930s); Israel; Nasser, Gamal Abdel; Natural Gas; Oil Barrel; Organization of the Petroleum Exporting Countries (OPEC); Refining; Royal Dutch Shell; Sadat, Anwar; Saudi Arabia; Turkey; United Kingdom; United States
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Equatorial Guinea

Christopher Cumo

History and Geography

Once one of only two Spanish colonies in Africa, the other being Spanish Sahara, Equatorial Guinea declared independence in 1968. Morocco claims possession of Spanish Sahara, though not without dispute. Without a tradition of democracy, Equatorial Guinea has succumbed to a series of dictatorships, which have operated in secrecy so as not to arouse international concern over human rights violations. The first election was held in 1968, upon independence. Francisco Macias Nguema won but thereafter governed savagely, murdering 100,000 people, about one-third of the population, during his tenure. In 1970 he outlawed all opposition parties. In 1972 Nguema declared himself president for life. Hostile to the Catholic Church, a remnant of Spanish rule, Nguema closed all Catholic schools in 1975. He was also anti-intellectual. Between 1969 and 1976, he executed 75 teachers and school administrators, fired hundreds more, and closed several public schools. In 1973, Nguema prohibited the use of the word “intellectual.” He did not invest in infrastructure and agriculture, eliminating the cacao plantations that had once been a source of wealth.
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A drilling ship performs exploration surveys in search of oil in a coastal region. In the past few years, exploration of waters off the west coast of Africa has yielded significant petroleum deposits. The challenge for nations like Sao Tome and Principe and Equatorial Guinea is to cultivate relationships with multinational oil companies while securing revenue to aid local economies.

(Corel)

In 1979, the military overthrew Nguema, installing Colonel Teodoro Obiang Nguema Mbasago, known as Obiang. Obiang has elevated his status to that of a god. He has pledge to restore democracy, but this is empty rhetoric. He has held elections, alleging victory with more than 98 percent of the popular vote. International observers disbelieve these results. Without free and fair elections, citizens can express their will only by trying to overthrow Obiang. When elections return a result that displeases Obiang, he simply declares them invalid.

The majority of the inhabitants of Equatorial Guinea claim descent from the Bantus. The largest Bantu group, the Fang, comprises 80 percent of the population. Another group with deep roots in Equatorial Guinea is the Bubi, which comprises just 6 percent of the population.

Oil Production

In 1995, Equatorial Guinea discovered a large oil field offshore. Oil has reshaped the economy. In 1993, oil generated $3 million in revenues for Equatorial Guinea. In 2000, the figure leapt to $190 million and to $4.8 billion in 2007. In 2008, Equatorial Guinea produced 465,000 barrels of oil per day, a respectable amount but not in the same league as Saudi Arabia. Yet without further discoveries production will peak and then decline before 2020 analysts believe. Thanks to oil, the GDP of Equatorial Guinea has increased nearly 15 percent per year. In 2007, the International Monetary Fund (IMF) estimated that oil constituted 74 percent of GDP and 82 percent of tax revenues. As is true of many oil economies, Equatorial Guinea would be crippled without its oil revenues. The chief U.S. oil companies in Equatorial Guinea are ExxonMobil (once Standard Oil of New Jersey and Standard Oil of New York), Hess, Marathon, Chevron (once Standard Oil of California), and Vanco Energy Corporation. To date, these companies have invested more than $12 billion in Equatorial Guinea.

Because of its new wealth, Equatorial Guinea is subject to new scrutiny. Only the rich have benefited from oil wealth. Nothing has trickled down to the masses. By 2009, Equatorial Guinea was the fourth-largest oil producer in sub-Saharan Africa, trailing Angola, Nigeria, and Sudan. Equatorial Guinea has attracted foreign investment in its nascent oil industry. Gross domestic product (GDP) per capita puts Equatorial Guinea on par with Italy and Spain, but, as we have seen, the distribution of oil wealth is skewed toward the elites. The president’s son, for example, spent more than $42 million between 2004 and 2006 on mansions and automobiles in South Africa and California. This amounts to one-third of what government spends on health, education, and housing. As Obiang and his cronies get richer, the stakes grow larger. Rival groups of elites have attempted to overthrow the government in hopes of gaining unfettered access to oil wealth. Since the discovery of oil, the government has had the means to improve education, health care, and other areas that matter to the people. Instead, literacy has declined and measures of general health have deteriorated. The government of Equatorial Guinea boasts about uplifting the poor, but this is empty rhetoric. Rather than use oil wealth to aid the poor, the government refuses to release records that account for its spending. Government does not permit freedom of speech, press, and assembly.

The West, interested in Equatorial Guinea’s oil, has at times had the courage to warn the country to improve its human rights record. Both China and the United States have invested in Equatorial Guinea’s oil. In November 2006, the United States stationed an ambassador in Equatorial Guinea. The United States has not been enthusiastic about investigating human rights abuses, perhaps for fear of losing access to oil. In fact, the United States rents its embassy in Equatorial Guinea from a man who has tortured his political opponents. In 2004, U.S. Senator Carl Levin of Michigan chastised ExxonMobil for withholding information about its relationship with the government of Equatorial Guinea. Yet President George W. Bush invited Obiang to the White House, perhaps cozying up to him in the name of oil.

Oil wealth has made Equatorial Guinea less responsive to the international community and less likely to reform itself. Recently, Spain charged that its former colony has taken $26 million for a state-owned oil company to buy and equip mansions in Madrid, Asturias, and the Canary Islands. One suspects that these homes are for Obiang. These purchases were made in cash, making them difficult to trace back to Obiang. Yet, Obiang has touted his intention to fight corruption and end inequality. Although the elites enjoy the oil wealth, unemployment is 30 percent. Oil companies, including those from the United States, use contractors to hire workers. These contractors do not keep documents on who they hire, and there is strong suspicion that jobs go to friends of the powerful.

In 2002, Human Rights Watch investigated the investment of millions of dollars in oil revenues in Riggs Bank in Washington, DC. Other oil revenues were deposited in offshore accounts. Human Rights Watch discovered that only Obiang could access these funds. The IMF cautioned Obiang against this policy, recommending that he instead invest in the Bank of Central African States. Obiang has ignored this advice. In 2003, the Los Angeles Times reported that Riggs Bank financed the construction of two mansions for Obiang in Maryland, one worth $1.2 million and the other $2.6 million. By 2003, Obiang had become Riggs Bank’s richest client. One fund in the bank came from ExxonMobil, again for the president’s use. ExxonMobil established another fund for Obiang’s chief wife. Apparently he is a bigamist. Other accounts are in the name of family and friends. With Riggs Bank’s help, Obiang created a shell company, Otang S.A., in the Bahamas. This company grew to hold $13 million in oil revenues from Equatorial Guinea. In 2005, a U.S. court fined Riggs Bank $16 million for its complicity in the corruption of Obiang. After the verdict, the U.S. Federal Reserve approved the purchase of Riggs Bank by U.S. bank PNC. PNC appears to have distanced itself from Equatorial Guinea.

The U.S. Senate concluded that U.S. oil companies may have helped Obiang, his family, and friends obtain oil revenues for their own personal use. Chevron, Marathon, Devon Energy Corporation, ExxonMobil, Triton Energy Corporation, Hess, and Vanco all participated in this activity. U.S. oil companies also offered scholarships to Obiang’s family and friends for study in the United States and Canada. These companies funded more than $4 million in scholarships. Between 2001 and 2004, Chevron granted $150,000 per year in scholarships. On inquiry, Chevron responded that the payments were confidential. ExxonMobil refused the U.S. Senate’s attempt to learn how much money it contributed to scholarships. Funded scholarships came from Vanco and Hess between 2001 and 2003, from Marathon between 2001 and 2004, and from Devon between 2003 and 2008. Oil companies have also invested in businesses owned by Obiang, his family, and friends. In 2001, ExxonMobil leased land for its headquarters in Equatorial Guinea from Obiang’s chief wife. ExxonMobil has also hired the security firm owned by Obiang’s brother. ExxonMobil notes that these business arrangements are unavoidable in a country like Equatorial Guinea.

See also: Angola; Canada; China (The People’s Republic of China, PRC); Crude Oil; Devon Energy Corporation; Exploration; Exports; ExxonMobil; Italy; Morocco; Nigeria; Offshore Oil; Saudi Arabia; Spain; Standard Oil Company; Sudan; United States
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Finland

Christopher Cumo

History and Geography

Three times the size of Ohio, Finland has forests and thousands of lakes, as well as rivers and marshland. Most of the country is just 600 feet above sea level. Spanning 117,942 square miles, Finland has a population over 5 million. The birthrate is thrice infant mortality, though the population is growing very slowly. Life expectancy is a robust 79.1 years. Helsinki, the capital, is the country’s largest city with 1.2 million inhabitants. Other important cities include Espoo, Tempere, Vantaa, and Turku. Part of the European Union, Finland has adopted the euro as its currency.

The earliest inhabitants of Finland were the Lapps. The second migration into Finland, this time by people conversant in Finnish, forced the Lapps to migrate north into the Arctic Circle. The Lapps have done well in this formidable climate. Finland regularly invaded Scandinavia. To end these incursions, Sweden conquered Finland in 1157 and converted its people to Christianity. An even more potent foe was Russia, which conquered Finland in 1809, making it a grand duchy. Russian occupation between 1809 and 1914 left Finland without an effective means of self-governance and made Russian the official language. Turmoil in the new Soviet Union led Finland to declare independence on December 6, 1917. The Soviet Union, flexing its military might, demanded that Finland cede part of its territory to the Soviets. When Finland refused, the Soviet Union invaded and conquered much of the country in 1939. The Finnish army had resisted the Red Army for three months, an impressive defense. In 1941, Germany persuaded what remained of Finland to join it in invading the Soviet Union. As reward for its help, Germany promised to restore the geographic integrity and independence of Finland. These plans came to naught when the Soviet Union repulsed a joint Finnish-Nazi offensive.

In 1948, Finland and the Soviet Union, once enemies, signed a treaty of friendship and mutual aid. During the Cold War, Finland sought neutrality, aligning with neither the Communists led by the Soviet Union and China nor the anti-Communists led by the United States. Finland was slow to adopt democracy, holding the first presidential election in 1994. The Social Democrats won the election, promising to accelerate economic growth. In January 1995, Finland joined the European Union, though it did not adopt the euro until January 1999. In 2000, former foreign minister Tarja Halonen became the first female president. In this regard, Finland was the first European country to have a female president and prime minister. Transparency International declared Finland the world’s least corrupt government in 1998.

Energy Consumption

Finland has no known reserves of oil or natural gas and is exploring for neither. The country relies on imports and is a copious consumer of gasoline, diesel, and electricity, much of the last being produced by burning coal. Energy costs are high in Finland because its winters are severe, driving up the demand for and the cost of home heating oil. Moreover, distances between cities largely compel the Finns to rely on gasoline or diesel for transportation. Government policies in Finland promote energy efficiency, conservation, alternative energies, and a reduction in emissions of carbon dioxide and other pollutants from the burning of oil, natural gas, and coal.

In 1990, Finland was the world’s first country to institute a carbon tax. Finland also taxes the use of electricity. Since 1993, the government agency Motiva has been responsible for implementing conservation measures. An important aspect of its work is the negotiation of contracts with businesses to conserve oil, natural gas, and coal.

In 2002, Finland generated just 2.2 percent of its energy from oil. In contrast, nuclear power supplied 25.6 percent of Finland’s energy, coal 14.4 percent, hydroelectricity 12.7 percent, and natural gas 11 percent. In every year between 1990 and 2001, Finland consumed more energy than it produced, causing the country to rely on imports. Curiously, Finland has a state-owned oil company, Fortum Oyj, which cooperates with Russian firms to derive oil and natural gas for export to Finland. Finland owns 60 percent of Fortum Oyj’s shares. During these years, Finland imported oil and natural gas from Russia, the North Sea, and Oman.

Although Finland produces no oil, it consumed more than 200,000 barrels of oil per day in every year between 1990 and 2001. Finland has two oil refineries, one at Porvoo and the other at Naantali. Importing crude, the refineries process it into gasoline, diesel, and other products for domestic use and export. These refineries can process 200,000 barrels of oil per day. Of its 11 million metric tons of refined products in 2001, Finland produced 5 million metric tons of diesel, 3.8 million metric tons of gasoline, 1.5 million metric tons of bitumen, and 191,000 metric tons of liquefied petroleum gas.

In addition to oil, Finland imports natural gas from Russia and coal from Poland, Russia, and the United States. With the tendency of oil, natural gas, and coal to pollute the environment, Finland has been energetic in seeking to minimize this danger. Finland would like to restore its forests to pristine condition, but this may not be feasible. With its European neighbors, Finland has signed treaties on air pollution, the emission of nitrous oxide and sulfur, biodiversity, climate change, desertification, endangered species, and ozone layer protection. In the last few decades, Finland has reduced the emission of sulfur and nitrous oxide. In addition, Finland has reduced the emission of carbon dioxide since 1990.

By 2007 much had changed in Finland. That year the country imported 11 million metric tons of oil, 64 percent from Russia, 11 percent from Norway and Denmark, and the remainder from the United Kingdom, Kazakhstan, and Algeria. Oil now accounts for 24 percent of Finland’s energy. Finland’s refineries export gasoline and fuel oil to Scandinavia, the United States, and Canada. Finland imports €6.5 billion of oil and exports €3 billion in refined products.

In December 2003, Finland, responding to its European Union members, signed a treaty to promote energy efficiency and conservation with the aim of reducing its use of fossil fuels 9 percent by 2016. The oil shock of 1973 and 1974 should have prodded Finland to conserve but instead consumption of oil, natural gas, and coal doubled between 1973 and 2003. After the energy crisis, Finland turned to nuclear power, and presumably natural gas, to supply more electricity. Among consumers, homes used the most energy in Finland between 2001 and 2005. Transportation ranked second, industry third, the service sector fourth, agriculture fifth, and construction sixth. Finns consume most of their oil in the form of gasoline and diesel. Finns use more gasoline and diesel in good economic times but have trouble cutting back when the economy sours. The use of cars, trucks, SUVs, and vans accounts for more than 90 percent of the consumption of gasoline and diesel. Because Finns prefer large vehicles—trucks, SUVs, and vans—they consume too much gasoline and diesel. Ships and airplanes together account for less than 10 percent of oil use in Finland. Finnish railroads have become more fuel efficient with time.

Efforts to conserve gasoline and diesel have not shown much progress. Between 2000 and 2007 gasoline and diesel consumption increased 10 percent in Finland. The country has made little progress in recent years in increasing the fuel efficiency of vehicles of all types. In an effort to reduce carbon dioxide emissions Finland has set a goal of increasing fuel efficiency 12 percent by 2016. About 80 percent of cars sold in Finland run on gasoline, and the rest use diesel. It hopes for voluntary compliance from motorists to conserve gasoline and diesel. The country has imposed two speed limits to force conservation. In the winter (October to April) drivers must not exceed 80 kilometers (km) per hour. The summer limit is 100 kilometers per hour. During heavy rains the limit is only 60 km per hour. Automobile dealers must inform every customer of the fuel efficiency rating of each brand of car. Each motorist must check his or her tire pressure twice per year, once at the onset of winter and the transition to a heavy tread and once at the onset of summer and the transition to a light tread. Finland estimates that without this standard check, 60 percent of cars would have underinflated tires rather than the current figure of 10 percent.

See also: Algeria; China (The People’s Republic of China, PRC); Crude Oil; Energy Consumption; Fossil Fuels; Gasoline; Germany; Imports; Kazakhstan; Liquefied Petroleum Gas (LPG); Natural Gas; 1973 Energy Crisis; Norway; Oil Transportation; Poland; Refining; Russia; Sweden; United Kingdom; United States

References

Goldemberg, Jose, and Oswaldo Lucon. Energy, Environment and Development. London: Earthscan, 2010.

Parker, Philip M. Energy Production and Services in Finland: A Strategic Reference, 2006. Helsinki: ICON Group International, 2007.

Razavi, Hossein. Financing Energy Projects in Emerging Economies. Tulsa, OK: Pennwell Books, 1996.

Talus, Kim, et al. Energy Law in Finland. Dordrecht, Netherlands: Kluwer Law International, 2010.

Wolfson, Richard. Energy, Environment, and Climate. 2nd ed. New York: W. W. Norton, 2011.

France

Xiaobing Li
Michael Molina

History and Geography

France is a country located in Western Europe with a population of 65 million in 2013. It is one of the most highly developed nations on Earth, and has a long cultural, scientific, and military history. France has a total land area of over 640,000 sq km, and shares land borders with Belgium, Luxembourg, Germany, Switzerland, Italy, and Spain, and is located directly across the English Channel from England. It has a coastline of 4,853 km, bordering the aforementioned Channel, the Bay of Biscay, and the Mediterranean Sea.

In 51 BCE, the Romans conquered the area of what would be modern-day France, then known as Gaul. Barbarian tribes would later move in and beat back the Romans, and by the fifth century, the Franks, a Germanic tribe headed by King Clovis, conquered the remaining territory. Throughout the Middle Ages, France fought with England for control of territory, and by the late 1400s, France had driven out the last vestiges of English rule. During the Renaissance and later Enlightenment periods, France enjoyed an explosion of cultural and economic prosperity. Under King Louis XIV, the country enjoyed an unprecedented rebirth of art, music, drama, literature, and philosophy. By the 1700s, however, lavish expenditures by the French state had driven the economy toward disaster. Discontent with the ruling elite resulted in the French Revolution in 1789, ushering in an end to the monarchy and a wave of turbulence and bloodshed known as the Reign of Terror. By 1800, Napoleon Bonaparte became emperor of France and the country became resurgent. Under his rule, France saw a massive expansion of its territory, and became involved in the Napoleonic Wars that engulfed the entire continent. An alliance of countries including England, Russia, and Austria defeated France and exiled Napoleon. He later escaped and raised another army but was defeated once more at the Battle of Waterloo in 1815. By the mid- to late 1800s, France had claimed overseas territories in the West Indies, Africa, and Southeast Asia. Major colonies of France included Algeria, Vietnam, and Chad, among many others. In 1914, France participated in World War I, allying itself with Great Britain and Russia against the Central Powers of Germany and Austria Hungary. Although France emerged victorious, Germany successfully invaded and occupied the country by 1940 during World War II. The allies successfully liberated France in 1944, and Charles de Gaulle became head of the government by 1945. He went on to become president from 1959 to 1969, and under his leadership France recovered from the devastation of war and became a nuclear power. At the start of the twenty-first century, France remains the fifth-largest economy in the world, and a major power in world politics.

[image: image]

Workers use high-pressure water to clean the rocks of the harbor of La Turballe in southern Brittany on June 8, 2000. Six months earlier, on December 12, 1999, an aging oil tanker dumped 3 million gallons into the Atlantic.

(AP Photo/Franck Prevel)

Oil Production

The history of the petroleum industry in France began during the interwar period between World War I and World War II. The only well discovered in France was in Alsace in 1745. France subsequently turned toward the United States to supply its oil needs. French imports began in 1861, and by the end of the nineteenth century, the expansion of American Standard Oil and Anglo-Dutch Royal Shell threatened French industrialists. By the early 1900s, demand for oil in France was very low compared to other Western European nations. The absence of a French oil industry threatened the country’s growth, and after World War I, the country was determined to set up an independent energy policy. France began to create its own oil industry during the 1920s and 1930s. To combat the near-hegemonic control displayed by American and British oil companies, French companies looked to different sources for their oil needs. Protecting themselves against American and British companies, the 10 largest firms formed a trust called “Le cartel des dix” (The cartel of 10) and effectively created a monopoly on the French oil market. Standard Oil became the sole provider to the cartel and, by extension, the entire French market.

After World War I and the collapse of the Ottoman Empire, the victorious Allied powers carved up the country’s territory, with France receiving a mandate over Syria, and the UK receiving mandates over Palestine and Jordan. Exploitation of the Middle East’s petroleum resources by European powers rose during this period, with many countries and companies engaged in oil exploration projects across the region. France was awarded shares in the Turkish Petroleum Company (TCP), which helped become the foundation for a modern French oil industry. In 1924, France founded the Compagnie Française des Pétroles (CFP). The French government’s stake in TCP was transferred to CFP and engaged in oil exploration and production throughout the Middle East.

The rise in oil demand spurred on the creation of a French petroleum company. Oil consumption in France had risen dramatically after the war, with many commercial and military vessels being converted from coal-based fuel to petroleum. Oil-based lubricants for heavy industrial machinery, as well as the expansion of automobile sales, provided additional impetus to this movement. Between 1920 and 1930, automobiles in France increased from 156,000 to over 1.1 million. To feed its oil-hungry citizens, France dramatically expanded its refining capacity, and by 1938, it operated a total of 15 refineries with a capacity of 7.8 million tons of petroleum a year. World War II stymied French oil production, though after the war CFP expanded its outreach to include exploration in Venezuela, Canada, and Africa. Faced with stiff competition in the Middle East from the Arabian American Company (ARAMCO), France diversified its development of oil in the region, focusing its attention on Western Africa and its colony of Algeria. In 1956, oil was finally discovered in Algeria, boosting CFP’s production dramatically. Previously, the company extracted only 4.941 million tons of oil, but it had increased to 34 million tons by 1960. During this time, CFP became a top European oil group and helped usher in a time of rapid growth and expansion of France’s oil industry.

In 1985, CFP renamed itself Total CFP, which built on the popularity of its similarly named brand of gasoline. In 1991, it became publicly traded on the New York Stock Exchange and simplified its name to Total. Known as Total S.A. today, the company continues to be a major force in the French petroleum industry and is one of the largest publicly owned oil and gas companies in the world. It operates 12 of France’s refineries and manages over half the country’s refining capacity. Total maintains development projects across the world, including Saudi Arabia, Iraq, and Pakistan.

Today, France remains a net oil importer and is still dependent on foreign sources to meet its needs. Oil represents one-third of the country’s primary energy consumption, though this amount has been falling since 2001. Its crude oil production in 2012 amounted to 72,300 barrels per day, with oil imports totaling 1.298 million barrels per day. France maintains a refining capacity of 1.8 million barrels per day, the fourth-highest rate in Europe after Russia, Germany, and Italy. The country has continued a shift toward renewable energy and is the second-largest producer of biofuels in Europe.


World War I (1914–1918)

World War I was a major global war that engulfed dozens of nations across multiple continents, though centering primarily in the European theater. The war lasted from 1914 until 1918, resulting in over 16 million deaths. The war began after a Serbian nationalist assassinated Austria’s Archduke Franz Ferdinand. The resulting conflict pitted many nations, including England, France, Russia, and later Italy and the United States, against Germany, Austria-Hungary, and the Ottoman Empire. As the war progressed, both sides used innovative new weapons, including the armored tank and airplane. Consuming petroleum for fuel, these new weapons revolutionized the battlefield and ensured that modern militaries would run on gasoline and petroleum products.



See also: Algeria; Gasoline; Germany; Iraq; Italy; Russia; Saudi Arabia; Turkey; United Kingdom; United States
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Gabon

Christopher Cumo

History and Geography

Indigenous kingdoms ruled Gabon before the fifteenth century. One European traveler counted three kings in Gabon in 1594. Gabon was then a small community of hunters and fishermen, though the raising of livestock and crops was gaining importance. Family ties were strong. Most people of Gabon looked to the family rather than to any state for order and stability. Villages were often independent.

In the sixteenth century, Portugal enslaved Africans, including the people of Gabon, to send to the New World, initially to toil on the sugarcane estates. Between 1780 and 1815, Portugal sent 500 to 1,500 slaves per year to the Americas. This activity depopulated Gabon. The Treaty of Vienna in 1815 abolished the slave trade, though several nations continued to participate in it until 1880. The treaty authorized the French navy to patrol the western coast of Africa to make certain that slavers had ceased to operate. The French stayed as colonizers in Gabon and elsewhere in Africa. France at first was content to plant rubber trees in Gabon. German physician Albert Schweitzer and Polish-British novelist Joseph Conrad understood the dehumanizing nature of this work, but the French had no sympathy for the people of Gabon. In one village, 47 women and children starved because the husbands and fathers were away gathering rubber. As had the slave trade, the rubber culture depopulated Gabon. Smallpox and sleeping sickness took a toll on the population. Influenza alone carried off 10 percent of Gabon’s people.

In 1860 France created the Colony of Gabon. In 1910, France made Gabon part of French Equatorial Africa, where it remained until 1960. Since independence from France in 1960, Gabon, having little experience in democracy, has devolved into autocracy. Others regard Gabon’s leaders as puppets of France. The colonial past, according to this idea, still informs the context of the present. Others see Gabon as the property of Elf and other foreign oil companies. Since independence, Gabon has faced traditional woes: autocratic government, electoral fraud, and economic dependence on its former master.

Oil Production

One analyst has characterized Gabon as a rentier state. That is, Gabon rents its oil fields to the highest bidder. This is nothing more than the concession model so familiar to oil-producing nations, in which the price paid for the concession and the taxes and royalties on the oil produced serve as proxies for rent. Gabon, like many oil producers, depends on this rent, which is the source of the gross domestic product (GDP) and tax revenues. Gabon is not unique in having a colonial past, and its imperial power, France, remains an important consumer of Gabon’s oil. Granting Gabon independence in 1960, France faced the problem of maintaining access to oil in Gabon without the machinery of imperialism. Trade in oil underscored that Gabon remained dependent on French markets. France practiced a kind of mercantilism in which it imported primary products, especially oil, from Gabon and sold Gabon manufactured goods. In 1966, six years after independence, Gabon still exported nearly all of its oil, most of it to France, and imported all of its manufactured commodities from France and other parts of Europe. The trend from this activity is clear. In 1960 exports, chiefly oil, stood at 25 percent of Gabon’s GDP. By 1972 exports had leapt to 63 percent of Gabon’s GDP. France imported oil from Gabon without a tariff, making France the logical destination for Gabon’s oil. In 1960, France bought 51 percent of Gabon’s exports, 20 times the amount that the United States purchased.

Oil is Gabon’s chief export, but also important are wood, manganese, and uranium. France has solidified its mastery of Gabon by offering it food in times of crisis. France has built hospitals, factories, dams, and railroads in Gabon and has armed the country. The oil crisis of 1973 and 1974 led France to be more generous in its aid to Gabon, perhaps in hopes of averting the shock of paying more for Gabon’s oil. The unexpected fall in oil prices in 1986 caused dislocations in Gabon’s economy. The International Monetary Fund (IMF) encouraged Gabon to cut government spending in reaction to falling oil revenues. Education and health care suffered, especially in the countryside.

One analyst compared the importance of oil to Gabon to that of gold in South Africa, to that of diamonds in Botswana, and to that of phosphates in the Western Sahara. The people of Gabon are sensitive to their dependence on oil and see the countries of the Middle East as natural allies. The story of Gabon’s oil begins in France, which emerged from World War I certain of oil’s importance and intent on exploring for it in the colonies. As an outsider, France had little influence on the Middle East, but in Africa it found success. France found oil in Morocco, albeit in small amounts, and then large strikes in Algeria. Tunisia also yielded oil for France. In 1947, France turned its attention to Gabon and its other colonies in sub-Saharan Africa, and drilled the first exploratory well in Maboro, Gabon. The early efforts of 1947 and 1948 found nothing despite penetrating the soil below 7,000 feet. Undeterred, geologists continued to search for oil between 1949 and 1951. Their efforts succeeded in Ozouri, Gabon in 1951, though the oil came in small quantities. Of the six wells drilled in 1955, one struck oil that flowed at a rate of 50 barrels per hour. A further discovery in 1956 at Pointe-Clairette, Gabon also yielded oil. By 1957, Pointe-Clairette was yielding oil through seven wells. That year Gabon shipped the first tanker of oil to La Havre, France. By 1960, France had discovered five fields—Ozouri, Pointe-Clairette, Animba, M’Bega, and Cap-Lopez—and had built a pipeline connecting them all. Whereas Gabon produced 3,500 barrels of oil per day in 1957, it yielded nearly 10,000 barrels per day the next year.

This production attracted the attention of Mobil (once Standard Oil of New York and now ExxonMobil) and Royal Dutch Shell. In 1958, partnering with French firms, Mobil and Shell purchased separate concessions that together spanned more than 6 million acres both on- and offshore. Despite early successes both on- and offshore, Mobil concluded that the amount of oil did not justify its investment in Gabon and so left the country in 1963. Mobil’s Ramba Kotto Field, for example, yielded just 340 barrels of oil per day. Before leaving Gabon, Mobil made the first offshore discovery in the country’s history in 1961. Gabon was disappointed that Mobil had quit. Gabon had passed a new mining law to offer Mobil incentives to stay. Shell had better luck. By 1959, its concession yielded 5.5 million barrels of oil, more than 15,000 barrels of oil per day.

Independence little affected the oil industry. Gabon was a second-rate partner, owning less than 1 percent of shares in the French oil companies. The Gabonese oil industry was still in the hands of France and now the Netherlands. Most people in Gabon had no access to the oil wealth. More than 80 percent of the population farmed, growing manioc, bananas, and peanuts for export. Agriculture was chiefly subsistence, with peasant families attempting to meet their own needs. In an oil-dominated economy, agriculture provided just 30 percent of Gabon’s GDP.

In a bid for true independence, Gabon applied for membership in the Organization of Petroleum Exporting Countries (OPEC) in the 1970s. In 1974, OPEC granted Gabon membership as an associate. As a result of OPEC’s policies, Gabon’s oil increased from $2.40 per barrel in January 1973 to $13.03 per barrel in January 1974. So good were the 1970s that Gabon earned more money per person than any other country in sub-Saharan Africa except South Africa. Gabon’s per person income trailed only South Africa and Libya among African nations. During the 1970s, Gabon’s economy grew 10 percent per year. By 1975, Gabon produced 222,580 barrels of oil per day. Yet the pace of discovery has slackened, and Gabon’s oil peaked at 224,771 barrels per day in 1976. Gabon, which had 1.2 billion barrels of reserves in 1973, had just 579 million barrels in 1975. The French firm Elf added to the climate of negativity by complaining about the high cost of production and high taxes.

Dissatisfied with Elf, Gabon invited British Petroleum and three German oil companies to explore on- and offshore. In 1979, Gabon founded its state oil company, Petrogab, which reported to the Ministry of Mines. Yet little changed. Elf continued to control nearly 70 percent of Gabon’s oil exports. Elf outspent Petrogab, British Petroleum, and the German firms in exploration. Elf partnered with Japan’s World Energy Development Corporation, and the two discovered oil offshore. In the 1980s, Amoco (once Standard Oil of Indiana) began exploring in Gabon. A U.S. partnership between Conoco (now ConocoPhillips) and Tenneco Oil Exploration and Production Company likewise found oil offshore. The interest in offshore exploration derived partly from the fact that the jungle made onshore exploration difficult and expensive. In 1985, Shell discovered 1.2 billion barrels of crude onshore. By the 1990s, Gabon’s production was back above 200,000 barrels of oil per day. In a replication of experiences elsewhere, foreign oil companies control Gabon’s oil. Petrogab accounts for just 5 percent of production.

See also: Algeria; British Petroleum (BP); Crude Oil; Exploration; Exports; ExxonMobil; France; Germany; Japan; Libya; Morocco; Netherlands; 1973 Energy Crisis; Offshore Oil; Oil Field; Organization of the Petroleum Exporting Countries (OPEC); Pipeline; Portugal; Royal Dutch Shell; Standard Oil Company; United States
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Germany

Max Homerding

History and Geography

Located in western-central Europe, Germany is bordered on the north by Denmark and the North and Baltic Seas; and on the south by Austria, Switzerland, and the Czech Republic. Germany lies between France and Poland to its west and east respectively. With a total area of 357,022 square kilometers, it is slightly smaller than the state of Montana. Germany is a federal republic consisting of 16 states. It has the fifth-largest economy in the world and Europe’s largest at $3.55 trillion gross domestic product (GDP) and Europe’s second-largest population at 81.3 million people, giving it a GDP per capita of $38,100 (2011). Germany has an advanced industrial economy with its GDP comprising 0.8 percent agricultural, 28.6 percent industrial, and 70.6 percent services. Germany’s economy exports $1.547 trillion of goods and services and imports $1.333 trillion of goods and services.

Oil Production

Though containing large deposits of coal, iron, and minerals for manufacturing, Germany lacks sufficient natural gas and oil reserves to meet domestic demand and must import 61 percent of its energy needs. In 2010, Germany’s primary energy mix consisted of 33.6 percent oil, 21.8 percent natural gas, 22.8 percent coal, 10.9 percent nuclear energy, and 9.4 percent renewable energies. Germany produces only 2 percent of the crude oil and roughly 13 percent of gas it needs for its domestic market.

In 2010, imports of crude oil and oil products came primarily from three countries/areas: Russia with 33.9 percent, European Union (EU) and Norway with 24.5 percent, and Africa with 15.4 percent. Imports of natural gas come primarily from three countries: Russia with 33 percent, Norway with 29 percent, and the Netherlands with 22 percent.

In 2010, Germany had a crude oil distillation capacity of 2.4 million barrels per day (mb/d) in 2004. Crude oil enters the country through the three ports of Wilhelmshaven, Brunsbuettel, and Hamburg on the North Sea, and Rostock on the Baltic Sea. Pipelines from France, Italy, and the Netherlands provide about half the crude oil, and in eastern Germany 20 percent is provided by the Druzhba pipeline from Russia.

Germany imports 31 percent of its natural gas from Russia, 28 percent from Norway, 21 percent from the Netherlands, and 9 percent from Denmark, Great Britain, and other countries. In 2007, Germany had a storage capacity of 428 million barrels. In all, the German oil and gas market was valued at $99.8 billion in 2011 and represented 12.2 percent of the oil and gas value in Europe.

Major companies include E-ON AG, RWE AG, Wintershall Holding GmbH, Mainova AG, BP Plc, Royal Dutch Shell plc, TOTAL S.A., VNG-Verbundnetz Gas AF, and Bayerngas GmbH. German oil and gas production is centered in oil fields of the Northwest German Basin, Rhine Valley Graben Basin, Alpine Foothills, and North Sea. Mittelplate, in the North Sea, is Germany’s most import producer of crude with 57 percent of oil production in 2004.

Oil exploration and production began in Germany around the same time as in the United States but at a much slower rate because of small deposits. The Hunaeus well was drilled in the Wietze oil field in 1858 near Hannover; as Germany’s first well, it reportedly produced by bailing. In 1860, drilling began in Haenigsen and in the Eddesse-Oelheim district in 1862. During this time, Germany coalesced into a country through the unification of the German Confederation in 1871. Germany’s first commercial field was in the Pechelbronn in Alsace in 1879. Oil in Pechelbronn was mined and reached 134,000 barrels per year by 1918. After World War I, Alsace reverted back to France, and Germany lost the oil concession for the area. In other parts of Germany, heavy oil was produced in the county of Celle with shallow wells that relied on seepage and the mining of oil sands in 1876. By 1880, the oil fields in Hannover began commercially producing 1,792 barrels a year, which increased to a high of 795,000 barrels a year in 1909 but decreased to 262,000 in 1919. The Wietze mine production increased again to 667,000 barrels by 1926 and reached 757,000 barrels, which was half the German oil production, in 1929.

In 1913, the creation of synthetic fuel was first developed by Fredrich Bergius. In 1926, Badishce Anilin und Soda-Fabrik (BASF) bought the patent rights. The Bergius hydrogenation process used the abundant brown coal deposits in Germany as a basis to create gasoline and aviation fuel. I. G. Farben, the successor company to a merged BASF, Bayer, and Hoechst, proceeded to build a large-scale plant in Leuna in 1927. Creating synthetic oil at the time was prohibitively expensive but at the time there was a shortage of gasoline and an increase in automobiles in Germany. I. G. Farben, along with the American company Standard Oil of New Jersey, invested in the plant based on the belief that the process would come down in cost and that there would be a world shortage in oil. However, new oil finds in Oklahoma and Texas and the beginning of the Great Depression caused a glut of oil to come on to the market, causing the plant to become financially unviable.

The other method of creating synthetic oil, the Fischer-Tropsch process, was developed by Franz Fischer and Hans Tropsch at the Kaiser Wilhem-Insitut for Chemistry in 1930. A plant was developed in 1933 at Oberhausen-Hoten. Of the two processes, the Bergius hydrogenation process proved to be more widespread by far because of the use of brown coal versus coke and as well as its ability to produce aviation fuel.

Oil was not a significant resource in Germany in the 1800s and early 1900s. In 1938, 90 percent of its energy still came from coal. When the Nazi party came to power, an active campaign was launched to increase energy self-sufficiency. In 1934 the Petroleum Law was enacted, which opened previously closed land to oil exploration. Although no new major fields were discovered, increased exploitation of previously known fields increased. German oil production increased from 1.78 mbbl (one thousand barrels) in 1934 to 4.27 mbbl in 1939, but refinery capacity remained flat throughout the 1930s at 5 million metric tons. Germany also saw a shift of sources of crude oil from the United States and South America to European sources. Of its imports of crude oil, Romania constituted 58 percent at the Ploesti fields and Russia constituted roughly a third in 1940.

To encourage native production of oil, tariffs were placed on imported oil to make synthetic oil economically viable. I. G. Farben, by far the largest chemical company in Germany, built up a capacity from the original Leuna plant of 90,000 metric tons in 1927 to 1.5 million metric tons in 1939. In 1940, synthetic fuels accounted for 72,000 barrels a day or 46 percent of German oil supply. During World War II, 95 percent of aviation fuel came from the Bergius hydrogenation process.


World War II (1939–1945)

World War II was a major global war that involved most of the nations on Earth, spanning battlefields from the Pacific to the Atlantic. The war began in 1939 after Nazi Germany’s invasion of Poland. France and the United Kingdom declared war on Germany, and later the Soviet Union, Japan, and the United States joined the conflict. By its end in 1945, the war cost the lives of 50 to 70 million people, and remains the costliest and most deadly conflict in human history. The resulting Holocaust against the Jews prompted the creation of a Jewish state after the war and, by the end of the conflict, much of the political map of Europe was redrawn.



During the war, the Nazi regime was successful in conquering Western Europe and more oil stocks than it used. When the Germans launched their invasion of the Soviet Union, the oil resources of the Caucasus were of primary importance. The Germans were unsuccessful in capturing major Russian oil fields and the German military suffered from fuel shortages, which was a major factor in constraining the military’s operations. By 1944, synthetic oil production was at 4.3 million tons at an annualized rate and provided 57 percent of total fuel supply. However, in the spring of 1944, Allied forces began a bombing campaign to destroy the German oil industry to starve the military of fuel. The Allied bombings concentrated on synthetic fuel plants and by the end of the war the synthetic fuel sector had effectively been destroyed.

Post–World War II Germany was broken up into West and East Germany in 1949. Newly created West Germany was dependent on the Allied Powers for energy and East Germany on the Warsaw Pact. Another result was the breakup of I.G. Farben back into the three smaller companies of BASF, Bayer, and Hoechst.

Between 1945 through 1960s, Germany transitioned from a coal economy to an oil economy for its primary energy needs. This was partially because coal was unable to cover Germany’s energy needs and that aid received through the Marshall Plan favored infrastructure such as industrial boilers and refineries that used liquid fuel. In 1951, petroleum was only 15 percent of Western Europe’s energy consumption. By 1955, oil was more than 20 percent of total energy consumption, by 1959 it was 30 percent, and by 1964 petroleum accounted for 45 percent. This consumption also caused Western Europe to become 90 percent dependent on oil from the Middle East as highlighted during the Suez Canal crisis of 1956.

West Germany, having already transitioned to an oil-based economy, encountered supply shocks during the Middle East Oil Embargo between 1973 and 1974. Germany and the other Western European nations by themselves did not have the clout to deal with Middle East oil producers. In reaction, the International Energy Agency (IEA) was established to better manage Europe’s energy. This began the push for decreased dependence on imported oil either through increased exploration, creation of other energy sources, or conservation of energy. Furthermore, it created an emergency-sharing system for oil. Also in the 1970s, oil production on a large scale began in the North Sea. This new area of exploration, combined with increased oil and gas production in Soviet Russia, led to a diversification in crude oil imports away from Mideast oil.

Since reunification in 1990, Germany has seen a steady decline in production and consumption of crude oil and natural gas. For consumption, Germany produced 71,288 barrels a day in 1991 but produced only 54,918 barrels a day in 2011. Consumption declined from 2.8 mb/d in 1991 to 2.4 mb/d in 2011. Natural gas production has declined from a high of 823 billion cubic feet (bcf) in 1998 to 420 bcf in 2011. Consumption of natural gas has increased from 2,776 bcf in 1991 to a high of 3,565 bcf in 2003 but has declined to 2,740 bcf in 2011.

See also: Austria (Republik Österreich); Crude Oil; Czech Republic; Exploration; France; Gasoline; Great Depression (1930s); Imports; International Energy Agency (IEA); Natural Gas; Netherlands; 1973 Energy Crisis; Norway; Oil Barrel; Oil Field; Petroleum Products; Pipeline; Poland; Refining; Russia; Standard Oil Company; Switzerland; United Kingdom; United States
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Guatemala

Christopher Cumo

History and Geography

About the size of Tennessee, Guatemala is the northernmost country in Central America. Guatemala borders Mexico to the north and west, the Pacific Ocean to the southwest, and Belize, Honduras, and El Salvador and the Atlantic Ocean to the east. Within the tropics, Guatemala nonetheless has mountains of sufficient height to relieve the heat and humidity. The highlands have the greatest population. The Pacific and Caribbean shorelines, at sea level, are hot and humid, as is the tropical rain forest in the lowlands of the north. Having 41,865 square miles, Guatemala had a population of 14 million people in 2011. The birthrate more than doubles infant mortality. Life expectancy is 71 years. Guatemala City, with 1 million inhabitants, is the largest city and capital. Sixty percent of the population speaks Spanish, though 40 percent have preserved the languages that Guatemalans had spoken prior to the Spanish conquest. Among these languages are Quiche, Cakchiqual, Kekchi Mam, Garifuna, and Xinca.

Between 40,000 and 12,000 years ago, humans crossed what was then a land bridge from Asia to the Americas, settling Guatemala millennia before the Spanish conquest. The Maya, establishing an empire in Guatemala and Mexico, may mark the apex of Guatemalan culture. The Maya settled in the largest numbers in northern Guatemala. Maya ruins from this region remind Guatemalans and tourists of the grandeur of Mayan civilization. From Mexico the Maya adopted corn and beans, and it seems reasonable to suppose that they might have adopted the potato from the Andes Mountains for cultivation in the Guatemalan highlands. In their clothing, their attention to the arts, and agriculture, the Maya have shaped Guatemala.

In 1524 Spain conquered Guatemala. The Spanish brought diseases to which Guatemalans were not immune. Many thousands must have perished from smallpox and other novel diseases. Fending off the Spanish, Guatemala joined the United Provinces of Central America, a confederation of Amerindian states. When this coalition collapsed, Guatemala declared independence in 1839. With no tradition of democracy or constitutional government, Guatemala suffered from a series of dictatorships. The military made and unmade leaders, many of them corrupt and violent. In the late 1940s, intellectuals and liberals managed to govern the country, intent on reforming government and society. This new government tried to break up some of the large estates to give land to the peasants and to improve working conditions for the urban masses. Because the U.S. firm the United Fruit Company owned many of these estates, it opposed land redistribution and sought help from the U.S. government. In 1954, the U.S. government supported the rise of a military junta whose conservatism suited the United Fruit Company. In 1960 conservatives, unable to work with liberals, began a 36-year civil war of horrible brutality. Death squads roamed the countryside, killing more than 50,000 civilians. By war’s end 200,000 Guatemalans had perished.

In 1986, for the first time in decades, the government held elections, and voters elected a civilian president. In 1999, U.S. President Bill Clinton apologized to Guatemala for having supported the military governments that had killed so many during the civil war. The army, guilty of the worst atrocities, refused to admit culpability. In June 2000, Guatemala signed a free trade agreement with Mexico, El Salvador, and Honduras. In 2001, Guatemala proposed to raise taxes, but the masses, many of them poor, protested. In 2005, Guatemala signed a free trade agreement with the United States. In the twenty-first century, Guatemala has struggled to stamp out organized crime. On November 7, 2012, at least 48 people died in an earthquake, which damaged homes, schools, hospitals, government buildings, and prisons.

Oil Production

Although not impressive by Middle Eastern standards, Guatemala is nonetheless the largest oil producer in Central America. Most of its oil supplies go to domestic demand. Guatemala exports the surplus to the United States. By one estimate, Guatemala has 526 million barrels of oil in reserves. These reserves are an extension of Mexico’s Tabasco formation. This oil is in the north of Guatemala, where the rain forest is dense. This area is known as the Peten basin.

Because of its tumultuous history, Guatemala was unable to access its oil during most of the twentieth century. In the early twenty-first century, Guatemala opened its oil fields to foreign investors. European oil companies expressed interest in producing oil in Guatemala. Since September 2001, Guatemala has allowed European company Perenco to develop its oil industry. That September, Perenco bought access to all of Guatemala’s oil fields, a 275-mile pipeline, and a small refinery. Perenco believes that Guatemala can increase production to 25,000 barrels of oil per day, a modest if unspectacular number. At the moment, Guatemala has the capacity to refine only 2,000 barrels of oil per day. Perenco is producing oil from Xan Field in Peten and has discovered oil in the Coban formation. Perenco has drilled 153 wells, 58 of which yield oil. Guatemalan oil is heavy with 6 percent sulfur and other undesirable characteristics. Because of these traits, oil from Guatemala fetches only two-thirds of the price of higher grades of oil. Since production began, Guatemala has yielded more than 100 million barrels of oil.

Of its four major fields, Chocop yields oil with 7 percent sulfur. Oil from Xan Field has 6 percent sulfur. The two other fields are more impressive. Rubelsanto Field yields oil with 3.2 percent sulfur and Yalpemesch Field has oil with less than 2 percent sulfur. Perhaps the latter two fields might be more aggressively exploited. Geologists believe that the Pacific coast of Guatemala may yield natural gas, though its potential for oil is uncertain. The government of Guatemala believes, perhaps in Pollyannaish fashion, that the country will one day yield 200,000 barrels of oil per day and that most of this production will come from Peten. The government believes that at current rates of consumption Guatemalan oil may last just 20 more years. The government wishes to build a second and larger refinery to increase capacity.

Perenco focuses much of its efforts on Xan Field in Peten. In 2010 Guatemala granted Perenco an additional 15 years to explore for, produce, refine, transport, and market oil. To gain this additional time, Perenco must pay higher taxes and royalties and commit to investing $35 million in developing Guatemala’s oil industry. Perenco manages the country’s only pipeline, which connects, Xan and Rubelsanto Fields to the Piedras Negras port on the Atlantic Coast, presumably for shipment to the United States, though there is no reason to exclude the possibility of shipping oil to Europe as well. Piedras Negras can store 430,000 barrels of oil. Only about 12 tankers visit Piedras Negras per year. Perenco produces asphalt for roads and operates a second small refinery at Xan Field. Xan Field, the largest in Guatemala, yields 11,500 barrels of oil per day and has 34 wells. All water taken from Xan Field is reinjected to maintain the field’s pressure. Xan Field also yields natural gas, which Guatemala burns to generate electricity. Oil from Xan Field, we have seen, may be taken by pipeline to the Atlantic coast for export. Because Perenco’s pipeline crosses ecologically fragile terrain, the government expects Perenco to maintain it so that it will not corrode and leak. Perenco emphasizes that its workers are trained to stop leaks and to combat fires. In September 2012, Guatemala opened seven areas totaling 2 million acres to exploration in an effort to produce more oil to correct the recent shortfalls in production. The government is receptive to bids from foreign firms, and may award a contract to a company other than Perenco. Colombian companies Ecopetrol S.A. and Pacific Rubiales and Canada’s Ivanhoe Energy Inc. have all expressed interest in this project. The absence of the majors may reveal that Guatemala does not have enough oil to trouble the huge multinational companies that dominate the global oil industry. Between 1982 and 2012, Guatemalan oil production fell from 30,000 barrels of oil per day to 10,000 barrels per day. By 2022, the government, in its latest estimate, aims to boost production to 80,000 barrels of oil per day.

See also: Canada; Colombia; Mexico; Oil Barrel; Oil Well; Pipeline; Refining; Spain; United States
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Hungary

Christopher Cumo

History and Geography

Hungary is a country in central Europe with a land area of 89,000 sq km. As of 2014 it had a population of 9.9 million. The country became a kingdom in 1000 AD and later became part of the Austro-Hungarian Empire. After World War I it declared its independence from the empire. It fell to Communism after World War II and joined the Eastern Bloc and Warsaw Pact. By 1990 the country had become democratic and held its first multiparty elections.

Oil Production

Roughly 80 percent of Hungary’s 95,000 square kilometers has oil or natural gas. Hungarian American Petroleum Ltd. discovered oil in 1937 in Zala County in western Hungary. At present, Hungary has discovered 136 oil and natural gas fields. Of these fields, 60 percent formed in the Tertiary period (65 to 2 million years ago) and 34 percent in the Mesozoic (250 to 65 million years ago) and Paleozoic (540 to 250 million years ago) periods. Hungary’s oil and natural gas production has increased and ebbed with time. Robust periods of discovery occurred between 1937 and 1940, 1960 and 1965, and 1975 to 1980. Since 1937 Hungary has yielded 75 million tons of oil and 165 cubic billion meters of natural gas.

Oil supplies one-quarter and natural gas half of domestic demand. Imports are necessary to make up the shortfall. A single giant or elephant field, Algyo, has one-third of Hungary’s reserves of oil and natural gas. Two other fields together have 15 percent of Hungary’s oil and natural gas. Seven additional fields combine for 23 percent of the country’s oil and natural gas. Miocene (23 to 5 million years ago) formations in southwestern Hungary contain the main reserves of oil and natural gas. Eastern Hungarian Miocene and Quaternary (2.5 million years ago to the present) formations are also important sources of oil and natural gas. Less important are reserves in Paleogene (65 to 23 million years ago) and Miocene formations in central and northern Hungary. Negylengyel Oil Field, dating to the Mesozoic period is Hungary’s second-largest oil field. Lovian and Budafa Fields are rich in both oil and natural gas. Analysts propose that future finds will come at great depth in Mesozoic, Paleogene, and Neogene (23 million years ago to the present) formations.

Until the 1990s, Hungarian Oil and Gas (MOL Ltd.) monopolized the oil and natural gas industries in Hungary. MOL was Hungary’s largest business with sales in 1994 of more than $1.18 million and more than 18,000 employees, though losses totaled an unsustainable 1.3 billion Forints. Competition from foreign firms eroded MOL’s monopoly on oil and natural gas. By 1995, MOL sold nearly 70 percent of wholesale gasoline and 74 percent of natural gas and oil. The retail market told a different story. MOL sold only 35 percent of gasoline at retail and 38 percent of diesel.

[image: image]

An employee of MOL, the Hungarian Gas and Oil Company, is seen on June 19, 2003, at the Bazakerettye refinery in Bazakerettye, Hungary (260 km southwest of Budapest). MOL is a leading integrated oil and gas company in Central and Eastern Europe and the largest company in Hungary by sales revenues. It was established from a state-controlled oil company and today partly owns the Croatian INA and the Slovakian Slovnaft oil companies.

(AP Photo/Bela Szandelszky)

Hungary imports about half of its natural gas, most of it coming from the Commonwealth of Independent States. Hungary must also import oil. The Middle East supplies Hungary oil through the Adria pipeline and the former Soviet Union supplies oil through the Friendship pipeline. The oil from the former Soviet Union is less desirable than Middle Eastern oil because of high sulfur content. The emission of high sulfur pollutants has worried environmentalists, though the government has taken steps to limit sulfur emissions. Hungary has about 1,000 oil wells, 300 natural gas wells, 3 refineries, and 5,400 kilometers of oil and natural gas pipelines. As a rule, natural gas is more important to the economy of Hungary than to the economies of Western Europe. This phenomenon derives from the lower cost of natural gas in Hungary and the fact that inefficient industries consume more natural gas than they should. Hungary lags behind other parts of Europe, failing to promote energy efficiency and conservation until recently.

After World War II, Hungary jettisoned its partnership with the United States and renamed its oil company the Hungarian Russian Petroleum Company. In 1957, Hungary formed the National Oil and Gas Trust, which controlled exploration, production, refinement, and marketing. Over the years, the trust formed a number of subsidiaries, but shed 15 of its 23 subsidiaries in 1990, most of which contributed to industry and the service sector. In 1991, Hungary created MOL, which owned 200 gasoline and diesel stations.

As the government has retreated from the daily operation of the oil industry and become more receptive to foreign investment, the multinational oil companies threaten what was once MOL’s monopoly of the oil industry. Before 1990, MOL owned all of Hungary’s gasoline and diesel stations. Now, foreign investors own nearly 1,000 of Hungary’s 1,260 gasoline and diesel stations. MOL commands only 35 percent of the retail market for gasoline and diesel. Royal Dutch Shell has 22 percent of this market. MOL has 1,000 oil wells that yield 4,700 tons per day. Hungary’s refineries can process 32,000 tons of oil per day, though they seldom operate at full capacity. About 125,000 Hungarians fill up their vehicles with gasoline or diesel per day.

Because of strong demand, Hungary imports 75 percent of its oil. As late as 1990, motorists used leaded gasoline, but Hungary, along with the rest of Europe and the United States, has converted to unleaded gasoline. The market for diesel is large and growing. Many of Hungary’s poor cannot afford an automobile, which lowers demand for oil. Perhaps belatedly Hungary has introduced fuel efficiency standards for automobiles. The government is also interested in the possibility of transitioning to biofuels. In 1997 MOL, for the first time in its history, faced competition from foreign firms in bidding for concessions. That decade Hungary invited U.S. companies, notably Occidental Petroleum, to explore for oil in Hungary. Concessions last only four years, pressuring oil companies to find oil and natural gas fast. Workers in Hungary’s oil industry are not well educated by the standards of the United States and Western Europe. Only 19 percent possess a BS or BA. Fully 31 percent have not progressed beyond primary school. Wages of oil workers are higher than in most other occupations in Hungary but are lower than what much of the rest of the world pays its oil employees. Hungary subsidizes the cost of food for oil workers, gives them health insurance, financial aid to homebuyers, and disability insurance. In 1995, Hungary privatized the oil and natural gas industries. Once the state oil company, MOL must rely on domestic and foreign capital.

Natural gas represents 30 percent of Hungary’s energy consumption and is used to generate 16 percent of the nation’s electricity and 46 percent of its heating. Most natural gas comes from south central Hungary; however, because supply has dwindled in recent years, imports have increased. The state natural gas company, Mineralimpex, accounts for half of natural gas imports. The business of natural gas, even as it declines, remains profitable. Mineralimpex sells natural gas to MOL. Because MOL does not charge as much for natural gas as it paid Mineralimpex, it in effect subsidizes the purchase of natural gas. Hungary’s natural gas prices compare favorably with other parts of Europe. Italy charges 80 percent more for natural gas and the United Kingdom charges 65 percent more. Germany, France, Belgium, and the Netherlands all charge more for natural gas than does Hungary. In Hungary, industry and the generation of electricity are the big consumers of natural gas. In recent years, MOL has charged more for natural gas to avert heavy losses and to reflect an increase in demand. Being inefficient, Hungarian industries use more natural gas than do the industries of Western Europe. The generation of electricity also consumes more natural gas than this activity does in Western Europe.

See also: Crude Oil; Energy Consumption; Exploration; France; Gasoline; Germany; Imports; Italy; Natural Gas; Netherlands; Occidental Petroleum; Oil Field; Pipeline; Refining; Royal Dutch Shell; Russia; United Kingdom; United States
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India

Xiaobing Li
Michael Molina

History and Geography

Located in South Asia, the Republic of India consists geographically of the entire Indian Peninsula and portions of the Asian mainland. It is bordered by Afghanistan, China, Nepal, and Bhutan on the north; by Bangladesh, Myanmar (Burma), and the Bay of Bengal on the east; by Palk Strait, the Gulf of Mannar, and the Indian Ocean on the south; and by the Arabian Sea and Pakistan on the west. It has a total area of 1.27 million square miles, the seventh-largest country in the world, and a coastline of 4,375 miles. Its population totaled 1.22 billion in 2013, the world’s second-most-populous country after China (1.3 billion). India’s annual population growth rate has decreased from 1.76 percent during the decade of 2001–2011, a decrease from 2.13 percent during the previous decade, to 1.28 percent in 2013. The majority of the Indian people live in rural areas, and the urban residents consisted of 31.3 percent of the population in 2011. Its capital city is New Delhi with a total of 21.7 million residents.

India may be divided into four geographical regions. The Himalayas, the highest mountain system in the world, about 100 to 200 miles wide, extends 1,500 miles along the northern and eastern margins of India. Among its outstanding summits is Mt. Godwin Austen (28,250 feet) or K2, second in height only to Mt. Everest. The north river-plains region lies in the south and runs parallel to the Himalayas as a belt of flat, alluvial lowlands. The region comprises the major part of the vast plains area watered by the Indus, Ganges, and Brahmaputra Rivers. Because of the abundance of water and rich alluvial soil, the north plains region is the most fertile and densely populated area of the country and was the cradle of Indian civilization. South of the river-plains region lies the Deccan, a vast, triangular tableland occupying most of peninsula India. The Deccan is a rocky and uneven plateau divided into several regions by low mountain ranges and deep valleys. The Western Ghats have a general elevation of about 3,000 feet, overlooking the Arabian Sea. There is a narrow coastal plain, the Coromandel Coast, between the Eastern Ghats and the Bay of Bengal. India has a widely diversified climate on both a regional and seasonal basis, from tropical along the southern coast to extreme temperatures on the Himalayas. The monsoon seasons dominate the subcontinent with a rainy season from June to November and a dry season from December to February.

Besides extensive cultivable land, India has most of the known mineral deposits of the subcontinent, including coal, iron ore, manganese, mica, and diamonds. It is the third-biggest global coal producer with the fourth-largest coal reserves in the world but has limited supplies of oil. Oil accounts for about 30 percent of India’s total energy consumption, with its share of the mix diminishing from 35 percent earlier this decade. India is the world’s fifth-biggest energy consumer, and its consumption continues to grow rapidly. In 2011, according to the BP (British Petroleum) Statistical Review of World Energy of June 2012, India’s proven end-2011 oil reserves are 5.7 billion barrels (bbl) with a reserve and production ratio (R/P Ratio) of 18.2, down by 2.2 percent year-on-year, equivalent to around 0.3 percent of the world total. The country’s largest-producing oil field complex is the offshore Mumbai High, operated by the state-run Oil and Natural Gas Corporation (ONGC). In terms of natural gas, according to the BP Review, the end-2011 reserves were 1,241 billion cubic meters (bcm) of gas with an R/P Ratio of 26.9, up by 8 percent year-on-year, equivalent to around 0.6 percent of the world total. Although most of the developed gas is located in Mumbai High, major discoveries by a number of domestic companies hold significant medium- to long-term potential, with Reliance Industries, ONGC, and the state-run Gujarat State Petroleum Corporation (GSPC) all confirming significant deepwater finds that are now under development or in production. Even though it is still a developing country, India has the world’s tenth-largest economy by gross domestic product (GDP) and third-largest by purchasing power parity (PPP) with a total of $4.8 trillion in 2012.

India represents one of the oldest civilizations in the world with historical developments of four world religions, including Hinduism, Buddhism, Jainism, and Sikhism. Traces of human activities on the Indian subcontinent date back to around 100,000 and 80,000 BCE. From sites in northwestern India have come various primitive tools dating to the Paleolithic (Old Stone) Age. In the Neolithic Age, which entered the subcontinent between 10,000 and 6,000 BCE, native people settled down and practiced agriculture. Archaeological discoveries in the east in the Indus River indicate a highly advanced urban civilization developed by the Indian people during the period from 2,500 to 1,500 BCE. The Indus civilization had written language, used cotton, domesticated animals, and traveled in wheeled vehicles. The military Aryans conquered the cities around 1,500 BCE, and the Indus civilization collapsed. The next Aryan period between 1,000 and 500 BCE is termed the Epic Age. With the development of an Indic civilization centered on the plains, a polytheistic Hinduism emerged as an unstructured and nonevangelizing religion. The mass of people embraced a wide variety of animistic and simple folk beliefs and deified animals.

One of the major aspects of the culture that evolved during the Aryan expansion was the caste system, a social class system of such vigor that is still exists today in India, although it is now infinitely more complex. The caste system, then, is much more than a social order. It is deeply involved with the religious beliefs of the people, because Hindu faith has it they were not born into that life by accident, but by virtue of a divine plan. Hindu monarchs dominated India through the classical period. The last Hindu dynasty, Harsha, controlled almost the entire mainland until 647 CE, when the empire disintegrated into a multiplicity of warring states. The anarchic state of affairs prevailed throughout India until 1000. As the prolonged period of internal turmoil in India drew to a close, a new power, solidly united under Islam, had arisen in Western Asia as Khurasan (today’s Iran and Iraq) with its capital city of Baghdad. From 1000, the Khurasans launched 17 invasions against India and gradually controlled India during the next 200 years. Muslims ruled India until 1288 when the Mongols began to infiltrate the northern frontiers of the Muslim dominions of India. The Mongol conquerors occupied India and met little organized resistance. After Mongol withdrawal, Mahmud, a Hindu descendant, rebuilt the India Empire in 1399–1413. In 1526, Babur, a descendant of Mongols from the north, raided India and established the Muslim Mughal Empire.

The empire extended India’s territory and revived its ancient civilizations. Akbar, grandson of Babur and the greatest sovereign of the Mughal Empire from 1556 to 1605, added Bengal to his empire in 1576, conquered Kashmir in 1586–1592, and conquered Sind in 1592. The Mughal Empire attained its peak of cultural splendor under the rule of Shan Jahan (1628–1658), grandson of Akbar. His reign was during the golden age of Indian Saracenic architecture, best exemplified by the Taj Mahal. The Mughal Empire declined by the 1700s. The final blow to the empire took place in 1739 when the Persian King Nadir Shah led an army into India and destroyed the capital city. In 1764, following the withdrawal of the invaders from India, the Mughal emperor regained his throne, but it was nominal and the country was weak. Thereafter, India became the arena of bitter colonial rivalry among the European powers, and it fell increasingly under the domination of Great Britain in the nineteenth century.

The Portuguese were the first Europeans to arrive in India in the 1490s and established a monopoly of Indian maritime trade for a century. In the seventeenth century, the Dutch broke the Portuguese monopoly through private trading companies. Great Britain entered the race for Far Eastern markets in a similar way by establishing the English East India Company and secured its trading privileges in Orissa in 1633, Bengal in 1651, Bombay in 1661, and Calcutta in 1690. From 1652 to 1675, military conflicts became frequent between the Dutch and Great Britain, and the British won the wars. After the Seven Years’ War with France (1756–1763), the British almost eliminated French influence in India. As a result of British victories, the East India Company acquired political, economic, and military authorities in India in 1761. After 1773, the company became an official colonial administration of the British government in India under the provisions of parliamentary legislation. The British colonization of India relied primarily on superior military power and manipulation of the native elites, whose disunity paved the way for British subjugation of the entire subcontinent. The British took over Malacca in 1795, occupied Java in 1811, and colonized the Malay Peninsula by 1874.

Oil Production

In 1865, the British began to look for petroleum reserves in India. They discovered the first oil field in 1889, and produced 806,300 barrels of crude oil (110,000 tons) by 1911. After World War II ended in 1945, India gained its independence from Great Britain on August 15, 1947. The Indian government established the Oil and Natural Gas Corporation (ONGC) and Oil of India Ltd. (OIL) in 1959. ONGC is the largest upstream-oriented oil company, dominating the exploration and production segment and accounting for roughly three-quarters of the country’s oil output.

From 1959 to 1974, the Indian government focused on the inland petroleum exploration and development. By 1976, Indian oil companies had discovered 19 oil fields. Its proved oil reserves totaled 5.7 billion barrels (783 million tons) by 2011 and the ONGC controls 90 percent of the total reserves. The oil and gas sector is dominated by state-controlled enterprises, although the government has taken steps in recent years to deregulate the industry and encourage greater foreign participation. The Indian government has introduced policies aimed at increasing domestic oil production and oil exploration activities.

From 1974 to 1984, India began its offshore drilling and production of oil and natural gas. By 1976, ONGC had discovered eight offshore oil fields. Its offshore annual oil outputs had increased rapidly from zero in 1975 to 146.6 million barrels (20 million tons) in 1985, and have stabilized around 227.2 million barrels (31 million tons) annually in the 1990s to 2000s. Since the offshore exploration and production demand more investment and technology, the Ministry of Petroleum and Natural Gas crafted the New Exploration Licensing Policy (NELP) in 2000, which permits foreign companies to hold 100 percent equity ownership in oil and gas projects. Very few oil fields are currently operated by international oil companies (IOCs).

India’s downstream segment is also dominated by state-controlled entities, although private companies have increased their market share. India’s refining capacity by the end of 2011 had risen to approximately 3.804 million barrels per day (mb/d), according to the BP Review, up by 2.7 percent year-on-year, equivalent to around 4.1 percent of the world total. The Indian Oil Corporation (IOC) is the largest state-controlled downstream company, operating 10 of India’s 19 refineries (20 if the Jamnagar complex is counted as 2 plants) and controlling about three-quarters of the domestic oil transportation network. Reliance opened India’s first privately owned refinery in 1999 and has gained a considerable market share.


Oil and Natural Gas Corporation

The Oil and Natural Gas Corporation is the largest oil and gas company in India, and produces around 72 percent of the country’s crude oil and 48 percent of its natural gas. In 2013 it produced over 1.27 million barrels of oil per day, and currently employees over 32,000 people, making it one of India’s largest publicly traded companies.



The end-2010 Oil & Gas Journal’s (OGJ’s) refining survey puts Indian crude distillation capacity at 4 mb/d, and BMI’s own calculations suggest that there was 3.61 mb/d of available capacity in December 2010. Bharat Petroleum Corporation Ltd. (BPCL) is considering increasing its refining capacity through the expansion of two of its existing plants or setting up a environmentally friendly, or green field, refinery. In a separate but related development, a new investment in the private Indian company Cals Refineries, with which BPCL has a fuel-off take agreement, looks set to boost the long-delayed project to reconstruct Germany’s Ingolstadt refinery in India.

The Indian government decided on June 25, 2010, to end gasoline price subsidies and allow the market to determine prices in a bid to cut the country’s subsidy-fueled fiscal deficit. The move marks the most significant economic reform since Manmohan Singh’s United Progressive Alliance (UPA) won the 2009 general election, and will have wide-ranging macroeconomic as well as industry-wide implications. From an industry perspective, the decision should boost the profitability of India’s largest downstream players, notably domestic players IOC, Reliance, and Essar Oil, and provides scope for growth in their downstream operations. In its announcement, the government said it would end subsidies on gasoline and cut them on diesel, kerosene, and natural gas, though subsidies on those fuels will remain.

The Indian government has been looking to cut the popular subsidies as strong fuel demand has made them increasingly expensive to maintain. The country previously tried to lift the subsidies in 2002. Soaring energy prices, however, led to political pressures that forced the government to reimpose price restrictions. India spends about $16 billion a year subsidizing petroleum products, and the freeing of petrol prices could reduce the bill to around $11.7 billion. Concerns over the pressure the subsidies will place on the budget have taken precedence over inflation concerns, which had dampened hope in the industry that the government would be able to lift the price controls.

The Indian government announced a price rise for several refined petroleum products on June 24, 2011, helping to ease losses incurred by state-run refiners. Oil minister Jaipal Reddy said that diesel prices would rise by INR3/liter and kerosene by INR2/liter. Prices for cooking gas—the most politically sensitive refined product—were raised by INR50 per cylinder (equivalent to 14.2kg).

See also: British Petroleum (BP); China (The People’s Republic of China, PRC); Crude Oil; Exploration; France; Gasoline; Germany; Iran; Iraq; Natural Gas; Netherlands; Offshore Oil; Oil Prices; Portugal; Refining; Reserves; United Kingdom
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Indonesia

Christopher Cumo

History and Geography

In the fourth millennium BCE, Indonesia was first inhabited by the ancestors of the people who now reside in Indonesia. From an early date, trade with India, China, and Southeast Asia brought ideas to Indonesia that shaped culture and religion. In the eighth and ninth centuries, Muslims from India spread their faith to Indonesia. In the thirteenth century, Italian adventurer Marco Polo toured the Indonesian island of Sumatra. Java came to Islam later, perhaps after the thirteenth century. Today, Indonesia is the largest Muslim country. In the sixteenth century, the Portuguese traded with the Indonesians for spices. The Dutch East India Company pushed aside the Portuguese, monopolizing the spice trade through the eighteenth century. In the nineteenth century, the Dutch introduced sugarcane, indigo, tobacco, and coffee to Indonesia. At its apex, Indonesia supplied the world with three-quarters of its coffee. The Dutch expropriated peasant holdings to create plantations. In the 1840s, concentration on export crops like tobacco rather than staples like rice caused famine. Indonesians grew to resent Dutch rule and fought a series of guerilla wars with the colonizers. In 1942, Japan conquered Indonesia, expelling the Dutch. Japan’s collapse in 1945 emboldened Indonesia to declare independence on August 17, 1945.

Oil Production

As early as the seventh century CE, China reported the presence of oil in Indonesia. Apparently the liquid came to the ground’s surface in several places. In the seventeenth century, the Dutch East India Company was aware that Indonesia had oil. There were then few uses for it other than as a medicine of doubtful utility. In 1765, the French Encyclopedia contained an article on petroleum that mentioned the presence of oil on Sumatra. In the nineteenth century, Dutch explorers, travelers, and scientists confirmed the presence of oil in Indonesia. In 1866, scientists at the annual meeting of the Society for Natural Science demonstrated that oil, apparently unrefined, from Java could be burned to yield light. Here at last was a use for oil. Also in 1866 a Netherlands Royal Decree gave anyone who discovered oil in Indonesia the right to develop the field. The first efforts of prospectors were nonetheless disappointing. In 1872, prospector Jan Reerink struck oil, the first substantial find, in Java. Discoveries followed in the 1880s and 1890s. One well produced as much as 80,000 liters of oil per day. As anticipation of profits heightened, prospectors in increasing numbers applied to the Netherlands for a concession. By 1905, the government had granted 21 concessions. Development in the country’s various fields resulted in the production of hundreds of millions of liters of oil.

[image: image]

An Indonesian worker walks on barrels of oil at a distribution station of the state-owned oil company Pertamina in Jakarta, Indonesia, on June 24, 2005.

(AP Photo/Tatan Syuflana)

The Royal Dutch Company, now Royal Dutch Shell, doubtless aware of the previous attempts to find oil in Indonesia, launched its own exploration, discovering oil in 1892. In the early days of operation, Shell did little to improve working conditions. Ten-hour workdays, seven days per week prevailed. The first workers were indentured servants, though about 1905 Shell began to pay wages to attract labor from Java. By 1910, only 10 percent of the workforce remained indentured. In 1909, Indonesia produced 1.3 million tons of oil and 4 million tons in 1913. Yet after World War I, Shell spent less time extracting oil from Indonesia and more time diversifying its holdings, seeking oil in the Americas, Europe, and the Middle East.

The golden age of oil postdated World War II and was achieved by an independent Indonesia. Between 1968 and 1971, thanks to an increasing demand for oil, Indonesia’s economy grew 8.7 percent per year. The 1970s witnessed an increase in demand that transformed Indonesia into a global oil exporter. Indonesia, a member of the Organization of the Petroleum Exporting Countries (OPEC), enjoyed an increase in revenues as OPEC increased the price of oil in 1973 and 1974. Flush with oil revenues, Indonesia moved rapidly from agriculture into oil. As oil revenues increased, so did corruption in government and among business leaders. The increase in oil prices caused inflation and raised the price of exports, making them uncompetitive with other Asian exports. Yet few people seem to have been concerned, probably because between 1971 and 1974 Indonesia’s oil exports increased 52 percent. In 1974 alone the price of Indonesian oil increased fourfold. Indonesia was not only making more money per barrel of oil but was selling more barrels of this high-priced black gold. By 1974, oil and natural gas represented 22 percent of Indonesia’s gross domestic product. Oil and natural gas were worth 70 percent of Indonesia’s exports and 53 percent of tax revenues. Flush with money from oil, Indonesia’s government sought to expand its control over the economy. The oil boom attracted Chinese to Indonesia, but Indonesians did not welcome them for fear of exacerbating racial tensions.

In the midst of prosperity, scandal rocked Indonesia. In February and March 1975, Pertamina, the government oil company, defaulted on two short-term loans from foreign banks. Indonesia and the foreign banks scrambled to reschedule payment. An investigation revealed the Pertamina had taken $10.5 billion in loans, including the $1.5 billion in default. Indonesians were astonished to learn that the company’s debt exceeded the entire federal budget. In helping the company repay these short-term loans, Indonesia sacrificed two-thirds of its budget. The crisis was extreme because Pertamina, favored by the military leaders who served on its board of directors, was involved in all sectors of the oil industry: exploration, production, refinement, marketing, and transport. It had partnered with other businesses to produce liquefied natural gas, steel, ships, airplanes, insurance, telecommunications, agriculture, and tourism. In the aftermath of the scandal, the Ministry of Finance required all Indonesian businesses to earn its approval before taking a loan and banned any short-term loans.

Oil production in Indonesia peaked in 1977 at more than 600 million barrels. Indonesian crude then sold for $14 per barrel. Production thereafter declined, falling to 460 million barrels of oil in 1982. In 1986, Indonesia crude was worth less than $10 per barrel. Indonesia is not endowed with the huge reserves of the United States, Russia, Saudi Arabia, or other giants. In 1990, geologists estimated that Indonesia had 5.1 billion barrels of oil. It is possible that Indonesia has another 5.8 billion barrels of reserves.

The Iranian Revolution in 1979 and the Iran-Iraq War brought assurances of renewed prosperity. In 1979 and 1980, Indonesian oil was worth $28 per barrel and jumped to $35 per barrel in 1981. In 1978 and 1979, oil generated 53 percent of government revenues and in 1981 and 1982 more than 70 percent of tax revenues. The government had the money to help consumers by subsidizing the prices of fuel, rice, and fertilizer. It also used the money to expand steel mills and the production of liquefied natural gas, petrochemical, refineries, the generation of electricity, the mining of aluminum, telecommunications, paper, and concrete. Oil revenues allowed Indonesia to increase the pay of government workers and increase the defense budget. Indonesia, recognizing the importance of agriculture, used oil revenues to make farming more efficient. During the 1980s domestic demand for oil increased. In 1990 and 1991, the Gulf War caused oil prices to increase 25 percent, again boosting Indonesia’s oil revenues. Led by oil, Indonesia’s economy grew 8.1 percent between 1989 and 1996. In 1991, OPEC set Indonesia’s quota at 1.4 million barrels per day, an amount that fell short of Indonesia’s capacity to produce 1.7 million barrels per day. In 1991, Indonesia’s production totaled just 6 percent of OPEC’s yield of oil. Yet prosperity did not last. A worldwide recession caused oil prices to fall in 1996, and with this decline, Indonesia lost revenues. This decline in oil prices caused Indonesia to diversify its economy. Nonetheless foreign investors were reluctant to put money into Indonesia, citing a decline in oil revenues, too much regulation of business, weak banks, and corruption. Since 2004, Indonesia has been an oil importer and, accordingly, left OPEC in 2008.


Indian Ocean Earthquake (2004)

On December 26, 2004, an undersea earthquake occurred off the west coast of Sumatra, Indonesia, causing a massively destructive tidal wave that swept across the Indian Ocean. The energy released by the earthquake and tsunami was equivalent to over 1,500 times that of the Hiroshima atomic bomb, and propelled the tsunami over 5,000 miles to the African coast. It also set off tremors along the San Andreas Fault Line in California. It was one of the deadliest natural disasters in recorded human history, affecting many countries including Indonesia, Sri Lanka, India, Thailand, Maldives, and Somali, killing over 230,000 people.



See also: China (The People’s Republic of China, PRC); Exploration; Extraction; France; India; Iran; Iraq; Natural Gas; Netherlands; 1979 Energy Crisis; Oil Prices; Organization of the Petroleum Exporting Countries (OPEC); Portugal; Reserves; Royal Dutch Shell; Russia; Saudi Arabia; United Kingdom; United States
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Iran

Xiaobing Li
Michael Molina

History and Geography

The Islamic Republic of Iran is located in the Middle East and is bordered by Armenia, Azerbaijan, Turkmenistan, and the Caspian Sea on the north; by Afghanistan and Pakistan on the east; by the Persian Gulf and the Gulf of Oman on the south; and by Iraq and Turkey on the west. It encompasses a total area of 636,372 square miles and is the eighteenth-largest country in the world. Most of Iran is made up of rugged terrain, and a central plateau of about 4,000 feet is ringed by mountain chains. Two great deserts, the Dasht-e Kavir in the north-central and the Dasht-e Lut in the east, extend over much of central Iran. The desert region receives an average precipitation of only about 5 inches per year, whereas the country’s annual average is approximately 12 inches. Because the mountain ranges loom too high for rain clouds to reach the desert regions, most of Iran’s rivers flow only part of the year, when precipitation is heaviest. The coast of the Persian Gulf and the Gulf of Oman in the west has hot summers and mild winters. The eastern and central basins are arid or semiarid. The Caspian coastal plain in the north has cool and humid weather throughout the year and gets about 50 inches of moisture annually. Tehran is the capital, and in 2013 its population totaled 79.9 million.

The most valuable mineral resources of Iran are in its great deposits of petroleum and natural gas, as it has the second-largest crude oil reserves in the world. In 2010, its proved oil reserves totaled 18.76 billion tons (about 137.5 billion barrels), which is about 10 percent of the world’s total. These proved reserves are great enough for Iran to produce crude oil for the next 100 years, based on its current oil production capacity. Iran has the largest natural gas reserves in the world, as its proved gas reserves in 2011 totaled 33.6 trillion cubic meters, about 16 percent of the world’s total. The Iranian oil industry output averaged 4 million barrels of crude oil per day in 2005, compared with its peak of 6 million barrels per day reached in 1974. Iran is the second-largest oil exporter in the Organization of the Petroleum Exporting Countries (OPEC) and is an energy superpower. Its principal oil fields are in Khuzistan. Some of its important oil and natural fields are offshore in the Persian Gulf, whereas other mineral resources, including coal, chromium, copper, iron ore, lead zinc, and sulfur, are located in the mountainous regions.

Early unearthed artifacts in Iran indicate that agriculture was flourishing by 8000 BCE. Persian tribes dominated Iran until the Greco-Persian Wars, which ended the Persian Empire after 492 BCE. Local tribes established Parthia in 250 BCE, which was replaced by the Sassanid Empire in 224 CE. Sassanid created glorious classical civilizations in Iran as well as a strong military against Roman expansion for several hundred years. The Roman-Persian wars undermined both the Romans and Sassanids, and they opened the way for an Islamic invasion of Iran in 651 when the Sassanid ended and Iran became part of the Arab empire for more than 200 years. Islam has been its dominant religion since 700. From 1219 to 1221, Genghis Khan invaded Iran, and his Mongol army killed more than 10 million people. In 1256, Hulagu Khan, one of Genghis Khan’s grandsons, established the Ilkhanate dynasty in Iran. Mongol rulers were willing to accept Islam, and they included Iranians in their administration. In 1370, Timur (or Tamerlane) from the west (present-day Uzbekistan) replaced Ilkhanate with the Timurid dynasty for another 156 years. In 1502, Shah Ismail established the Safavid dynasty for more than 200 years with Shi’a Islam as the national religion. In 1794, the Qajar dynasty was established with Tehran as its capital for the first time in Iranian history.
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An Iranian shepherd tends to his flock near an oil rig.

(Corel)

In 1901, the Qajar government signed a lease agreement with a British subject, William Knox D’arcy, for exploration and production of petroleum and natural gas in most of the country. In 1905, D’arcy founded Concessions Syndicate Ltd., which successfully discovered crude oil in 1908 in the Masjid-e-Soleiman region, soon becoming the cradle of the oil industry in the Middle East. In 1909, Concessions was renamed the Anglo-Persian Oil Company, which built the first refinery, first pipeline, and first oil harbor in Iran. In 1913, the Anglo-Persian Oil Company began exporting oil from Iran. During World War I, from 1914 to 1918, even though a neutral country, Iran became a battleground between the Central Powers and Allied Forces over ownership of its oil.

In 1921, Prime Minister Reza Khan overthrew the Qajar dynasty and became Shah. His government negotiated with Great Britain for a new oil agreement, which was signed in 1933 in favor of Iran by increasing Iranian share of oil sales, reducing Anglo-Iranian Oil Company (formerly Anglo-Persian Oil Company) operating areas, and limiting British influence in Iranian affairs. In 1941, both British forces and the Soviet Red Army occupied Iran to protect its oil fields from German attacks. The Allied invasion forced pro-German Reza Shan Pahlavi to abdicate and helped his son, Muhammad Reza Pahlavi, to succeed and to adopt a pro-Allied policy through the war. In December 1943, U.S. President Franklin D. Roosevelt, British Prime Minister Winston S. Churchill, and Soviet Premier Joseph Stalin held a conference at Tehran. They signed the Declaration of Iran on December 1 stating their “desire for the maintenance of the independence, sovereignty, and territorial integrity of Iran.” U.S. forces withdrew from Iran in 1945, but Great Britain and the Soviet Union forces refused to leave until 1946. Later that year, an antigovernment and independence movement occurred in these Soviet-occupied provinces of Azerbaijan and Kurdistan.


Persian Gulf

The Persian Gulf is a body of water around 615 miles long connecting with the Gulf of Oman and the Arabian Sea through the Strait of Hormuz. It is a marginal sea connecting with the larger Indian Ocean and has an area of 93,000 square miles. It borders Iran to the north and northeast; Oman and the United Arab Emirates to the southeast and south; on the southwest and west by Qatar, Bahrain, and Saudi Arabia; and on the northwest by Kuwait and Iraq. The Persian Gulf remains the world’s largest source of crude oil, with estimates placing nearly 50 percent of all oil reserves in the Gulf. It has served as the backdrop for conflict for years, notably during the Iran-Iraq War and the Persian Gulf War. It remains a global hotspot and a vital source for the world’s oil supply.



Oil Production

In 1951, the Majlis (National Assembly) passed a resolution to nationalize the oil industry in Iran. On October 22, 1952, Iran broke all diplomatic relations with Great Britain. In 1954, the Iranian government negotiated a pact with eight oil companies, including three American companies, to cooperate in a nationalized oil industry by joint efforts in marketing the oil outputs, sharing the profits equally, and compensating the Anglo-Iranian Oil Company for its seized property. A year later, it signed an agreement with American companies for joint ventures and a profit share of 25 to 75 percent in favor of Iran. Thereafter, Iran began receiving more American investment, new technology, and political support. In 1957, the Majlis passed the first Iranian Law of Petroleum Industry, allowing foreign companies to participate in joint international ventures. More and more American oil companies began their operations in Iran. Thereafter, the Iranian government’s annual revenues from the oil industry increased tremendously from the 1960s to the 1970s. Iran’s oil income increased more than 10 times between 1954 and 1963, from $34 million in the year of 1954–1955 to $437 million in 1962–1963. The increase of annual oil revenue continued from $550 million in 1964 to $23,000 million in 1974. The Iranian oil industry output averaged 6 million barrels per day (about 300 million tons a year) in 1974. The oil boom brought Iran economic growth, industrialization, infrastructural construction, military modernization, and improvements in daily life for its citizens. The country had an annual economic growth rate of 8 percent in 1962–1970.

The oil boom also empowered the Iranian government. In the 1950s, Iran started its nuclear program. In the 1960s, with U.S. support, the shah became more autocratic and faced increasing criticism, including from the Ayatollah Ruhollah Khomeini, who was arrested and later expelled from Iran in the 1960s. Social stratification and religious conflicts mounted, and the shah’s regime failed to launch political and social reforms to solve various problems during the economic transition. In January 1978, the Iranian Revolution, or Islamic Revolution, began with its first major demonstrations against the shah. After the shah fled the country in January 1979, Khomeini returned to Tehran from exile. In April 1979, Iran officially became an Islamic Republic. The new government terminated all foreign oil agreements and contracts signed by the shah’s regime and collected some of the joint ventures. The U.S. government retaliated by leading a Western economic sanction, shutting down the oil market to Iran. Its oil exports were reduced to 50 million tons in 1980, and its annual oil outputs never exceeded 150 million tons (half of the 1974 outputs) through the entire 1980s. On November 4, 1979, a group of Iranian students attacked the U.S. embassy and seized American personnel until January 1981 when the hostages were finally released. Taking advantage of the disorder, Iraq invaded Iran on September 22, 1980. The Iran-Iraq War continued until 1988, when Khomeini accepted a truce. Iran suffered between 500,000 and 1,000,000 military and civilian casualties.

After the war, President Akbar Hashemi Rafsanjani carried out a pro-business policy to rebuild the economy. The oil industry recovered with a slow increase from an annual output of 160 million tons in 1990 to 180 million tons in 1995. In 1995, Rafsanjani adjusted the national oil policy through “buying back” to reopen the oil industry to foreign companies, and some returned to Iran or signed new contracts with the Iranian government, including Russia’s Gazprom, China’s Sinopec (China Petrochemical Corporation) and CNPC (China National Petroleum Corporation), France’s Total, Norway’s Statoil, and Japan’s Inpex. Iran also completed an oil transport network with a total of 8,084 miles of pipelines and six terminals for oil tankers. At that time Iran owned 29 oil tankers, the largest oil fleet among the OPEC countries.

In 1997, Mohammad Khatami succeeded Rafsanjani as president, and he continued economic reform and a policy of opening up. In 2001, his government issued a new law to protect foreign oil interests to attract more Western investors. In 2005, Mahmoud Ahmadinejad was elected president, and in 2006, his government had 45 percent of the annual budget from oil and natural gas revenues. In 2007, Iran’s oil output increased to 195.9 million tons, and most of its earned foreign exchange reserves (about $70 billion) came from oil exports. Since 2005, the Ahmadinejad government’s nuclear program has concerned Western countries and the United Nations. The UN Security Council imposed new sanctions against Iran because it was suspected that Iran had diverted the civilian nuclear technology to a weapons program. The tension continues between Iran and Western countries after Ahmadinejad was replaced by Hassan Rouhani as new president in August 2013.


Ruhollah Khomeini (1902–1989)

Ruhollah Khomeini was the supreme religious and political leader of Iran following the 1979 revolution that toppled Shah Pahlavi. Khomeini, a Shiite cleric, had garnered a reputation as a major religious leader prior to the revolution and had accumulated a considerable following by the 1970s. After his rise to power, a group of Iranians seized the American embassy in Tehran in 1979 and held the hostages until 1981. During Khomeini’s rule, Iran fought off an invasion by Iraq and also engaged with the United States in the Strait of Hormuz over oil shipments. Khomeini died in 1989 shortly after issuing a fatwa calling for the death of author Salman Rushdie for publication of the Satanic Verses.
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Iraq

Xiaobing Li
Michael Molina

History and Geography

Located in the Middle East, the Republic is bound by Turkey on the north; Iran on the east; Saudi Arabia, Kuwait, and the Persian Gulf on the south; and Jordan and Syria on the west. As an inland country, Iraq has a total area of 167,925 square miles with only 36 miles of coastline. Although composed primarily of desert, its northern part is mountainous, with the Haji Ibrahim peaks reaching 11,847 feet above sea level. Its southern parts form a broad central alluvial plain, through which Iraq’s two major rivers, the Euphrates and the Tigris, flow from northwest to southeast. They come together in about 100 miles to form the Shatt al-Arab River, which drains into the Persian Gulf. Most of the country has an arid climate with long, hot summers (average above 104 degrees Fahrenheit) and short, cool winters. Annual precipitation is very low, with an average of 9.8 inches, whereas the desert region gets little or no precipitation. Only 9.2 percent of the land is arable and cultivated for farming. Its population totaled 31.86 million in 2013 and its capital is Baghdad.
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Boots & Coots Company workers assess an oil well at the Rumaila oil field in Iraq before they begin to cap it on March 29, 2003. The Rumaila oil field contains 14 percent of the world’s known oil reserves.

(United States Army)

Iraq is one of the oil and natural gas superpowers in the world. Its proved oil reserves totaled 143.1 billion barrels (about 19.5 billion tons) in 2012, ranking second in the world only after Saudi Arabia in amount. About 76 percent of its proved oil reserves are in the south, 16 percent in the north, and 8 percent in the central region. Its proved natural gas reserves totaled 3.57 trillion cubic meters in 2012. It is estimated that proved Iraqi natural gas reserves will reach 4.4 trillion cubic meters by 2015. Iraqi oil output reached 3.4 million barrels per day by December 2012. The most valuable industry in Iraq is the production of petroleum and natural gas for export. As one of the founding members of the Organization of the Petroleum Exporting Countries (OPEC), in 2012 the Iraqi government received annual revenue of more than $100 billion, about 95 percent of the total governmental income from oil exports.
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A map of the Middle East depicting an approximation of the territory covered under the Red Line Agreement, an arrangement between the Iraqi Petroleum Company and other global entities with oil concerns.

(Perry-Castaneda Library)

Located in the territory of ancient Mesopotamia, Iraq is often described as the “cradle of civilization” because it represents the Sumerian civilization in the Tigris-Euphrates river valley in 4700 BCE. This area formed one of the earliest civilizations in the world, and in the sixth century BCE it was a center of world power. In the late sixth century BCE, Cyrus the Great of Persia defeated the Neo-Babylonian Empire and occupied it for 200 years. In the fourth century BCE, Alexander the Great took over the region and for 200 years it was under Hellenistic Seleucid rule. From the second century BCE until the seventh century CE, the region reverted back to the Persian dynasties, which survived several Roman invasions. In the mid-seventh century, from 750 to 1258, Muslim Arabs conquered the region and established Islam in Iraq, with Baghdad as its capital city. In 1257, Hulagu Khan conquered Iraq with a large Mongol army, killing 200,000 to 1 million people, and established the Mongol dynasty. In 1401, Timur (or Tamerlane) from the west (present-day Uzbekistan) invaded Iraq, replacing the Mongol rulers. In 1466, Turkish rulers took control over Iraq, putting it under the Ottoman Empire until 1918.

During World War I, Turkey entered the war as an ally of the German Empire. In November 1914, British forces invaded southern Mesopotamia and defeated the Ottoman Empire. After the war, in 1920, Britain established Hashemite King Faisal and his new government under British supervision. With British and other foreign investments, the Iraqi oil industry boomed in the 1920s, drilling more than 2,100 oil wells, with a discovery rate of oil deposits at about 80 percent.

In October 1932, Britain granted independence to the Kingdom of Iraq. In 1941, a military coup overthrew the government of Abd al-Ilah, grandson of Faisal. The British invaded Iraq again in May because of concerns that the military government might stop oil supplies to the Allied nations because of its links to Axis powers. By the end of that month, the Anglo-Iraqi War was over, with a British victory. Throughout the rest of World War II, Iraq became an important supply center for British and American forces operating in the Middle East, as well as for the transshipment of arms to the Soviet Union. On January 17, 1943, Iraq declared war on the Axis, the first independent Muslim state to do so. The Allied occupation ended on October 26, 1947, after King Faisal II, at the age of 12, resumed control of the Hashemite monarchy.

Oil Production

In the early 1950s, Iraq passed several oil accords, which increased royalty payments to its government. In 1953, the Kirkuk-Baniyas pipeline (over 566 miles) of the Iraq Oil Company became operational. On July 14, 1958, a military coup killed King Faisal II, thus ending the monarchy. The following day, General Qasim announced the founding of the Republic of Iraq under his leadership. In another military coup, in February 1963, Qasim was assassinated, and Colonel Abdul Salam Arif served as president from 1963 to 1966, while his brother, General Abdul Rahman Arif, served as president from 1966 until 1968. In July 1968, after the Ba’ath Party overthrew Arif in a military coup, General Saddam Hussein became president, controlling the Revolutionary Command Council, Iraq’s supreme executive body, until July 1979.

After Saddam Hussein took over the government, Iraq maintained hostility toward the West, while maintaining a friendship with the Soviet Union throughout the Cold War. It banned Western ownership of Iraqi business, including the oil industry, and ran most large industries as state-owned enterprises. In 1980, Iraq invaded Iran and the Iran-Iraq War lasted for eight years (1980–1988), with economic losses totaling $500 billion and a total of 1.5 million casualties. In 1990, Iraq invaded and annexed Kuwait. The United Nations declared an embargo on Iraqi oil and authorized the use of force if Iraq did not withdraw from Kuwait by January 1991. On January 17, the U.S.-led coalition launched Operation Desert Storm, a 40-day bombing campaign against Iraqi military targets, power plants, oil refineries, and transportation networks. Having severely crippled Iraq by air, the coalition then stormed into Kuwait, forcing Iraqi troops to withdraw. On March 20, 2003, a coalition headed by the United States again invaded Iraq after Saddam Hussein violated a UN resolution from the 1991 Gulf War, requiring Iraq to destroy and stop further development of nuclear, chemical, and biological weapons. On May 1, President George W. Bush declared the end of the Iraq War with a coalition victory, even though Saddam Hussein was not captured until December.

With U.S. support, in May 2003, a coalition provisional authority (CPA) was established in Iraq. L. Paul Bremer, chief executive of the CPA, issued an order to exclude the Ba’ath Party member from the new Iraqi government and to dismantle the Iraqi Army. After the war, the new government began issuing new orders to privatize Iraq’s economy and to open it to foreign investments. During the recovery of the oil industry, Iraq negotiated with foreign companies for joint ventures, and had signed more than 40 contracts for oil exploration and production by 2006 with major Western oil companies such as British Petroleum, ExxonMobil, Royal Dutch Shell, and Eni. Most of the joint efforts took place in major oil fields such as Majnoon Field, Halfaya Field, West Qurna Field, and Rumaila Field in the northern Karkuk region. Other foreign oil companies also signed agreements with the Iraqi government, including Gazprom, China National Petroleum Corporation (CNPC), and Kuwait Petroleum Corporation.

Chaos followed the Iraqi War when American forces in Iraq came under attack almost daily from remnants of the former Hussein regime as well as from religious extremists and hundreds of foreign terrorists. In January 2005, Iraqis voted to elect a national assembly. The insurgency against the new government and its violence turned into a civil war between Sunnis and Shias in 2007. In June 2009, the United States handed over security duties to Iraqi forces. On December 18, 2011, the final contingent of U.S. troops withdrew from Iraq.

Sectarian violence continues in Iraq, and the oil industry has suffered heavily through the civil war. Only 27 out of 80 oil fields were operational in 2013. Half of the natural gas had to be burned after reaching the surface because of damaged facilities and a lack of transportation. Its oil and gas industries have not yet resumed to prewar levels, and Iraq has the lowest oil exploration and production rates among the oil-rich countries. Only 20 percent of Iraq’s potential oil regions have been drilled and explored, and there are only 2,000 oil wells across the country, compared with one million wells in Texas (United States) alone.

By 2011, Iraqi annual oil outputs had totaled 1 billion barrels (about 137 million tons), increasing more than 12.8 percent from 2010, and ranking as the tenth-largest oil-producing country in the world. By 2013, the total reached 1.2 billion barrels. Iraq is expecting a total of 1.8 billion barrels of annual crude oil output in 2014, and 2.1 billion barrels in 2017. Its natural gas production reached 1.9 billion cubic meters by 2011, which increased by about 42 percent from 2010. Most Iraqi oil wells in the northern region, including Kirkuk and Byji, produce both crude oil and natural gas. Iraq has repaired its major oil and gas pipelines since the war. Among domestic pipelines, 640 miles of oil pipelines, 1,003 miles of natural gas pipelines, and 939 miles of products pipelines have begun shipment. Among international pipelines, the Iraq-Turkey Pipeline (ITP) has resumed operation. The oil exports industry dominates the Iraqi economy. Refineries are also in the middle of their recoveries with an operational rate of 65 percent of total capacity. Twelve refineries distill 44.3 million tons (324.7 million barrels) of crude oil annually, still below domestic fuel needs. Iraq must import 40 percent of its gasoline and 25 percent of its diesel fuel from foreign countries.

See also: British Petroleum (BP); China (The People’s Republic of China, PRC); China National Petroleum Corporation (CNPC): Egypt; Exports; ExxonMobil; Gasoline; Gazprom (Russia); Germany; Imports; India; Iran; Iraq National Oil Company (INOC); Kuwait; Kuwait Oil Fires (1991); Kuwait Petroleum Corporation (KPC); Organization of the Petroleum Exporting Countries (OPEC); Pipeline; Royal Dutch Shell; Russia; Saudi Arabia; Syria; Turkey; United Kingdom; United States
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Ireland

Christopher Cumo

History and Geography

Separated from the United Kingdom by the Irish Sea, Ireland is an island in the Atlantic Ocean. About half as large as Arkansas, modern Ireland comprises the entire island except the six counties of Northern Ireland, which remain part of Britain. Arriving in the Stone Age, the Picts may have been Ireland’s first inhabitants. The Picts settled the north and the Erainn the south. In the fourth century BCE, the Celts settled Ireland, interbreeding with the indigenes and establishing a common culture. In 432 CE, Saint Patrick introduced Christianity to the Irish. Adopting the religion, Ireland founded a number of monasteries that served as centers of learning akin to the medieval universities. These monasteries attracted intellectuals and pilgrims from elsewhere in Europe. According to one legend, probably false, Ireland sent missionaries across the Atlantic Ocean to North America centuries before Spanish-Italian explorer Christopher Columbus’s voyages. The Vikings began raiding Ireland in 795. These invasions ceased only in 1014 when Ireland defeated the Vikings in the Battle of Clontarf. In the twelfth century, the Church gave all of Ireland to England, an arrangement that the Irish detested. Only in the seventeenth century could England project its power over the whole of Ireland. In 1801 the Act of Union established the United Kingdom of Great Britain and Ireland.

One of the most traumatic and important events in Ireland’s history was the Potato Famine, the last subsistence crisis in Europe. The potato is an American indigene that the Columbian Exchange brought to Europe. The crop did well in the cooler climate of Northern Europe. Climate and economic conditions in Ireland made the potato the staple of the masses. In brief, the English gentry who owned land in Ireland charged high rents, which could be met only by planting most of the land in grains or putting it in pasture to fatten livestock. This left the poor peasant with only a few acres to meet his own needs. On this land he planted potatoes, which provided more calories and nutrients per unit of land than a comparable crop of corn or wheat or any number of other crops. The potato yielded abundantly in Ireland so that the poor tenant had plenty to eat. The potato supported a large population, which soared in Ireland. English cleric Thomas Malthus warned that population outruns its food supply, as happened in Ireland. Between 1845 and 1849 a fungus killed virtually all potatoes in Ireland. The poor ate tree bark to try to satiate their hunger. One million Irish starved and 1.5 million fled, many of them settling in the United States and Canada.

In 1916 the Irish, seeking independence, rebelled. The insurgents managed to create a republic, which included only Catholic Ireland. Northern Ireland held fast to the Church of England and remains part of Great Britain today.

Between 1990 and 2010 Ireland’s demand for energy, particularly oil, doubled. Economic growth fueled the demand for oil. Businesses and automobiles are heavy consumers of oil. The Irish economy grew 9 percent per year in the 1990s alone, contributing to the increase in demand for oil. This growth rate tripled that of the rest of Europe. The demand for gasoline and home heating oil, both distillates of oil, was acute. The demand for gasoline in Ireland grew even faster than demand in the United States.

Ireland’s low corporate taxes and highly educated population have attracted multinational oil companies to establish offices in the country. U.S. oil companies invested an average of $3.5 billion per year in Ireland between 1990 and 2010. Because Ireland is an island, shipping is an important activity and a consumer of oil. The Irish prefer large, fuel-inefficient automobiles. Sales of new cars increased between 1990 and 2010, which also increased the demand for gasoline. Whereas 31 percent of Irish had a car in 1990, 55 percent had a car in 2007, a figure that is still small by American standards. During these years sales of large automobiles tripled whereas fuel-efficient cars did not sell. This period witnessed a housing boom and with it an increase in the demand for home heating oil. Again, the Irish preferred large houses, which consumed large amounts of home heating oil and natural gas in the winter. Even in the difficult years after 2007 the demand for oil continued to rise. Between 1990 and 2010, per capita demand for oil increased 40 percent. There does not appear to be the same intensity of commitment to energy efficiency and conservation in Ireland as there appears to be in Sweden, for example, though Ireland hopes to increase energy efficiency of appliances and automobiles by 20 percent by 2020. Ireland also hopes for a 40 percent increase in the use of renewable sources of energy by 2020.

Oil Consumption

In 2010 fossil fuels, among them oil, natural gas, and coal, accounted for 95 percent of Ireland’s energy consumption. Ireland relies on imports to meet most of its energy requirements. For every barrel of oil that Ireland produces, it imports 9 barrels of oil. Like Sweden, Portugal, and Switzerland, Ireland is desperately reliant on imports. Supply disruption would cripple the economy. Between 1990 and 2008, Ireland doubled its imports of oil, natural gas, and coal. Meanwhile, domestic production of fossil fuels has halved. Ireland depends on oil for 96 percent of its transportation on land and by water and air. Gasoline, diesel, and aviation fuel, all distillates of oil, account for a large portion of these imports. Biofuels account for the remaining 4 percent of transportation fuel, yet Ireland even imports biofuels. Imported oil, natural gas, and coal account for 80 percent of the generation of electricity and 88 percent of the energy used to heat businesses and homes. The remaining energy comes from domestic natural gas and wind turbines.

Ireland has spent more than €2 billion in search of oil without a single substantial find. Despite the drilling of 160 wells on- and offshore very little has been found. The Kinsale and Corrib Fields supply small quantities of natural gas but no oil. Kinsale, after some 40 years of productivity, is nearing exhaustion. Corrib may be depleted by 2020. The Irish burn peat to generate heat; however, this process releases large amounts of carbon dioxide. This is problematic because Ireland has signed the Kyoto Treaty on greenhouse gas emissions. Oil accounts for 61 percent of imported energy and natural gas for 28 percent of imports. Ireland imports oil chiefly from the United Kingdom and Norway, with additional imports from Nigeria, the Middle East, Russia, and the Gulf of Mexico.

As oil and natural gas consumption has risen so has the emission of greenhouse gases, which have grown 25 percent between 1990 and 2010. By 2010, Irish businesses, homes, and cars emitted 70 million tons of carbon dioxide. To reduce production of carbon dioxide, if only in the short term, Ireland has converted several power plants to natural gas. Despite these efforts Ireland is more than 10 percent over its Kyoto limit. By 2020, Ireland may be more than 20 percent about the limit mandated by the Kyoto Treaty. In Ireland, the big emitters of carbon dioxide are the generators of electricity, the makers of concrete, the manufacturers of aluminum, the refiners of oil, the burning of peat, the keeping of cattle, and the fermentation of alcohol. These activities produce roughly 20 million tons of carbon dioxide per year. The top 25 carbon dioxide emitters in Ireland account for 94 percent of all emissions in the country. The average automobile in Ireland releases 200 grams of carbon dioxide every kilometer. Airplanes release 150 kilograms (kg) of carbon dioxide per kg.

Because of Ireland’s dependence on oil and natural gas, its temperatures are rising three times faster than in the rest of the world. By 2050, winter temperatures in Ireland may increase 1.4 degrees Celsius and rainfall may increase 10 percent. Floods will become more frequent. Summer temperatures may rise 1.5 degrees Celsius by 2050. Rainfall may decrease by 15 percent. Drought will likely become common. The yield of potatoes may decrease, though barley and corn may increase. Warm waters in Ireland may be depleted of oxygen, suffocating salmon and other fish. Rats, bats, and cockroaches will likely become more numerous.

One analyst recommends conversion to renewables, noting Ireland’s strong winds that would turn wind turbines. Despite clouds Ireland is well positioned to benefit from solar energy. Ireland is also a source of geothermal energy and hydroelectricity. Ireland, like Sweden, may have the capacity to meet all of its energy needs through renewable sources of energy. In Ireland, renewables may increase to provide as much energy as is in 400 billion barrels of oil, just under half the oil Iraq produces in a year. One analyst believes that Ireland could supply 20 percent of its energy with renewables by 2020.

See also: Canada; Crude Oil; Energy Consumption; Gasoline; Imports; Iraq; Natural Gas; Nigeria; Norway; Oil Transportation; Russia; United Kingdom; United States
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Israel

Xiaobing Li
Michael Molina

History and Geography

The State of Israel is a country in the Middle East bordering Egypt, Lebanon, and Jordan, with access to the Mediterranean Sea. Its land area is 20,770 square kilometers (sq km), and it has a population of roughly 8 million. Its natural resources include timber, copper, natural gas, and magnesium bromide. Israel produces very little oil, around 100 barrels per day (bbl/d), and imports most of its petroleum needs, around 224,000 bbl/d. Its proven reserves make up 11.6 million bbl. Israel makes up for this lack of oil with its natural gas production, producing 1.5 billion cubic meters. Recent discoveries in oil shale deposits within the country promise to change this outlook, however, with hope that the country could become a net exporter of oil within the next decade.

The current nation of Israel was founded in 1948 after the British withdrew their forces from the area, ending their stewardship over the former British Mandate of Palestine. Originally, a UN proposed plan of partition would have split the country into two Arab and Jewish states, though the Arabs rejected this plan, citing the historical importance of the lost territories to their people. Israel then fought a series of successive wars with its Arab neighbors, expanding its territory and annexing areas including East Jerusalem. The animosity generated by decades of conflict between Israel and the Arabs has fueled tensions throughout the Middle East, and poses a significant problem to the people living in the country today.

Oil Production

Israel has historically had few options in domestic energy production. It had attempted oil exploration starting in 1948, but progress remained slow. In 1955, state efforts yielded the discovery of the Heletz oil field. Further exploration revealed the country’s first gas fields near Arad, and later the Kokhav oil field near Heletz. By the 1970s, with global oil prices on the rise, Israel increased its exploration efforts in the Sinai and Gulf of Suez, resulting in the discovery of the Alma oil field, and Sadot gas field. Further discoveries included an oil field in Ashdod and a gas field in Shiqma. In 1979, an official report for the Israeli government estimated that offshore reserve potential was 330 million to 2 billion barrels. Exploration of the Sinai and Gulf ended that year, with the signing of the peace treaty between Israel and Egypt, which turned over the territory to Egypt. Between 1948 and 1986, Israel had drilled over 400 wells in search of petroleum. Most of its efforts proved negligible, with the Israeli government suspending all drilling operations by 1986. The country has had to rely on other oil-producing nations to supply its energy needs and has imported far more than it produced. Exploration efforts have intensified in recent years yielding promising discoveries as Israel seeks to become independent from its neighbors.

One focal point is in the Shfela Basin. Located near the center of the country and at an area of 238 sq km, the Basin contains the second-largest shale deposits in the world. Top Israeli experts predict that the deposits hold nearly 250 billion barrels of oil. By comparison, Saudi Arabia holds 260 billion barrels of oil in reserve as the largest reserve in the world. If fully exploited, the yield from such reserves would put Israel at the number three position in global rankings of oil holdings. Israel Energy Initiatives (IEI), a subsidiary of Genie Energy Ltd., received a license in 2008 to explore and develop part of the area with hopes of creating a series of heating wells to pump out the material, turning it into solid liquid. Through this process, the lighter petroleum fluids are brought to the surface and the rocky material remain below. This action would allow for the pure oil to be pumped out and remove the step of shipping it to a refinery for processing. This process also allays some environmental concerns. IEI hopes to achieve a production rate of 50,000 to 100,000 barrels per day within a decade.


Arab-Israeli War (1948)

The 1948 Arab-Israeli War occurred when Egypt, Jordan, Iraq, Syria, and Lebanon attacked the newly independent state of Israel. Fighting had begun earlier between Jewish and Arab groups in the former British Mandate of Palestine. Under a proposed UN plan, the British Mandate would be split into two separate states, one Israeli and one Arab. Desiring to halt the plan’s implementation, Arab groups clashed with Israelis. Other Arab states joined in the war, though by 1949, the conflict ended with a complete Israeli victory. The war resulted in the preservation of the Jewish state and the conquest of 50 percent of land allocated to the proposed Arab state. The war also marks a severe point of contention between Arabs and Israelis, which continues to this day.



Previous discoveries of oil shale deposits have occurred in the Negev desert, with estimates of reserves totaling 300 billion tons. The largest deposit Israel currently works is located at Rotem Yamin, which has shale beds yielding 60 to 701 L of oil per ton. These deposits are usually very low in usable oil content, with high moisture, carbonate, and sulphur content compared to other major deposits. New methods are being considered in the extraction and development of Israel’s oil shale. In 2006, Israeli company A.F.S.K. Hom-Tov proposed a plan for the manufacture of synthetic oil from oil shale. The resulting production would increase the country’s holdings by 3 million tons per year and could be sent to the Ashdod refinery for processing. The remaining shale rock would then be utilized in a new power plant in southern Israel.

While the country develops plans to harvest its petroleum resources, its main priority lies in natural gas. Gross domestic product (GDP) for Israel is expected to grow by 3.8 percent for 2013, with the gas industry contributing to 1 percent of that growth. Hosting large deposits of natural gas that are far easier to exploit in the short-term, the nation is working with foreign companies to extract this resource. In 2009, explorers off the coast of Haifa discovered large natural gas reserves that would make up the Tamar field. Discoveries in this field have yielded up to 300 million cubic feet a day of natural gas by 2013. Estimates say that the field holds up to 10 trillion cubic feet (tcf). In 2013, Israel sought to exploit another potentially large source of energy in the Mediterranean Sea. The Karish field, 62 miles off the coast, contains an estimated 1.8 tcf of natural gas.

Another field that shows promise is the Leviathan field. Discovered in 2010 off the coast of Israel, the field holds an estimated 16 trillion cubic feet of natural gas. Houston-based Noble Energy maintains a 39.6 percent share in the project, and has commenced drilling wells at the Leviathan field in preparation for extraction. The company expects to begin full production by 2017.

The increased discoveries in energy resources for Israel promises to reshape the international market. The nation expects to become energy independent and a net exporter of petroleum and natural gas in the coming decades. This has the potential to shift important policies in the Middle East, as nations seeking these resources will have an alternative to the Organization of the Petroleum Exporting Countries and Arab nations that have long been the main supplier of oil in the world.

See also: Egypt; Exploration; Imports; Iran; Iraq; Natural Gas; Offshore Oil; Oil Field; Oil Prices; Oil Shale; Organization of the Petroleum Exporting Countries (OPEC); Refining; Reserves; Saudi Arabia; United Kingdom
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Italy

Matthew Jon Leeper, Jr.

History and Geography

Italy, known for its unique geographical “boot” shape is the cradle to some of the oldest and most powerful nations in history. The United Nations Educational, Scientific, and Cultural Organization (UNESCO) places Italy at the top of its list for countries with the most art, culture, and history contained within its borders. Today, Italy faces the advantages and disadvantages of its diverse landscapes, and its position near one of the most important bodies of water for trade.

Italy is a peninsular country jutting into the Mediterranean Sea. Its capital city, Rome, sits about halfway up the peninsula and straddles the Tiber River. The country’s population as of 2012 was 59.5 million people with an area of 116,347 square miles. Italy is surrounded by water on three sides, but its northern borders are shared with France, Switzerland, Slovakia, and Austria. Italy has the fourth-largest economy in Europe and the eighth-largest economy in the world. The country helped found the European Economic Community (EEC) in 1957, which in 1993 turned into the European Union (EU). Like many other of the EU countries, Italy uses the euro as its form of currency. A Unitary Parliamentary Republic leads Italy, and its official government language is Italian.

Italy’s landscape is diverse and varies from the north to the south, changing drastically in a small area as well as affecting the economies of the northern and southern parts of the country. The country is surrounded by the Mediterranean Sea, which creates almost 5,000 miles of coastline. Two primary mountain ranges in Italy dominate nearly three quarters of the land. In northern Italy, the Alpine Mountains dominate most of the landscape as well as contributing to the higher elevation and the cooler temperatures. Italy’s only navigable river, the Po River, starts in the Alpine Mountains and flows to the sea toward a marshy delta. This river has allowed the north to have farms. Farmers in northern Italy today produce wheat, beets, corn, and rice. Because of the fertile land, most of Italy’s industry has evolved in the northern parts of the country. Down the side of the peninsula the Apennine Mountain range runs 870 miles south, creating the spine of the country. To the west of this mountain range lie some of Italy’s largest cities, including Rome, Siena, and Florence. The southern part of Italy, starting around Naples and continuing to the “toe” of the boot, is arid land referred to by Italians as the Mezzogiorno, named after the hottest part of the day. There are no major rivers in the southern part of Italy, and, therefore, only scrub bushes grow there, making it difficult to produce any crops. The only exception to the dry land of the south is in the “heel” of the boot-shaped peninsula. In this part of Italy, the land is fertile and allows farmers to grow tough crops such as olives, figs, and almonds. Furthermore, Italy is an active geological country. The populace of Italy often deals with landslides, volcanoes, and earthquakes. One of the most active volcanoes in Europe is located on the Italian island of Sicily. This volcano has erupted several times in recent history; however, residents of the island continue to build towns and cities nearby.

Italy, as it is known today, formed in the mid-nineteenth century after the unification struggle led by Giuseppe Garibaldi and Victor Emmanuel II. Italy became the republic that it is today after a new republican constitution was ratified in 1948, which also provided for women’s suffrage. The country suffered great economic crisis throughout the 1970s and 1980s and was particularly damaged by the 1973 oil crisis. Italy’s government had extensive amounts of corruption during the 1980s. Attempts have been made to end the corruption internally by government authorities and externally through the election of new officials. The country’s primary source of income is tourism, which has led to a financial crisis since the global recession beginning in 2007. To compound the financial crisis currently occurring in Italy is the level of dependence the country has on foreign oil exporters. In 2008, Italy’s oil production was a minimal 109,000 barrels of oil per day.

Oil Production

Italy’s beginnings in the petroleum industry started with the creation of the national petroleum company Azienda Generale Italiana Petroli, or AGIP. This company, established by the then ruling fascist government, started in 1926 and its primary goal was to explore for natural gas within Italy as well as to begin creating partnerships with other countries who had known oil reserves. The company was successful in both ventures. First, in 1929, an oil reserve was discovered near Parma, Italy and just two years later the company formed an agreement with the USSR to purchase crude oil. In 1939, AGIP discovered a natural gas reserve in the Po River Valley. This has been one of the largest reserves in the country and is still one of the primary focuses of energy companies in Italy. AGIP also closed deals with other oil exporting nations such as Albania, Romania, and Iraq. In 1953, the Italian government chose to cease operations with AGIP and combined it with a new energy company from Italy known as Ente Nazionale Idrocarburi (ENI). ENI, which started in 1953, is today Italy’s largest industrialized company. The company is worth an estimated €68 billion and operates in 79 countries around the world. The company is often recognized with some of the largest oil companies in the world such as British Petroleum (BP), Shell, ConocoPhillips, Chevron, and ExxonMobil. Like AGIP, the Italian government owns the controlling interest in the company. ENI struggled in the 1973 oil crisis and quickly initiated reforms to make sure that the future of the company and Italy’s supply of oil did not become compromised again. The actions taken by ENI included contracts and partnerships with Libya, Egypt, Nigeria, and Tunisia as well as furthering progress on oil ventures in the North Sea.

Today, Italy is working with the international oil community to bolster its petroleum and natural gas production as well as refining operations. In 2008, Italy signed new exploration and discovery contracts with Otto Energy and Deltana Energy to continue the hunt for natural gas reserves. In addition, Italy signed an agreement to build a pipeline under the Black Sea and into Bulgaria for a 50 percent ownership of the venture. Finally, Saras SPA signed an agreement with a partner of Dutch Royal Shell to upgrade the refinery in Sardinia to increase the volume of oil coming from the refinery and to enhance the processing of heavier crude oils.

Despite Italy’s weak oil production, its location and potential for more natural gas reserves to be discovered in the Po River valley make it an excellent place for growth and expansion in the energy industry. The Mediterranean Sea is likely to continue to flourish as a primary trade route between Middle Eastern oil-producing countries such as Egypt, Kuwait, Iraq, and Iran and the countries of Western Europe. In addition, the rapid discoveries of reserves throughout 2012 and 2013 within the country as well as in the Mediterranean Sea will help establish the country as a potential oil and natural gas producer in the future.

See also: Albania; Austria (Republik Österreich); Bulgaria; British Petroleum (BP); Egypt; ExxonMobil; France; Iran; Iraq; Kuwait; Libya; Natural Gas; Nigeria; 1973 Energy Crisis; Refining; Reserves; Royal Dutch Shell; Slovakia; Switzerland
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Japan

Xiaobing Li
Michael Molina

History and Geography

Lying off the eastern coast of the Asian continent, Japan is an island country surrounded by the Pacific Ocean in the east, the Sea of Japan in the west, Philippine Sea in the south, and Okhotsk Sea in the north. Separated by the Tsushima Strait from South Korea (about 115 miles), Japan consists of four main islands—Hokkaido, Honshu, Shikoku, and Kyushu—as well as thousands of smaller islands with a coastal line of 17,815 miles. Its area totals 145,800 square miles, roughly the same size as Montana and slightly smaller than California in the United States. Japan is commonly described as a small country, but it is larger than either Great Britain or Germany. The country runs from north to south stretching about 2,500 miles, paralleling the United States from Maine to Florida. As a country it does not have natural energy resources. As a result, Japan has been the world’s largest importer of coal and liquefied natural gas (LNG) as well as the second-largest importer of crude oil next to the United States.

Mountains claim 60 percent of Japan’s land area. A chain of mountain extends along the middle of the long, narrow range through the main island Honshu and rises to Mt. Fuji (about 12,300 feet). Less than one-fifth of the terrain is suitable for agriculture. Plentiful rainfall, hot summers, and intensive rice farming in irrigated fields combine to make Japan one of the most productive lands per acre in the world. Its weather is similar to that of the corresponding latitude of the U.S. east coast. The major natural hazards are earthquakes, tsunamis, and typhoons. Japan experiences 1,500 seismic occurrences every year; most of them are tremors, but some are severe earthquakes. The 1923 Kanto earthquake (a magnitude 9.0) and tsunami killed 140,000 people and 43,500 were missing; and the Tohoku earthquake (9.0 Mw) and tsunami on March 11, 2011, caused 15,883 deaths, 6,145 injured, and 2,671 people missing.

Japan’s total population stood at 127.3 million in 2013, the ninth largest in the world. Population growth has stopped, even decreased, since 2000, with an annual growth rate of −0.1 percent in 2013. The average life expectancy at birth for the Japanese is 88 years for females and 81 years for males. Both Japanese men and women have the highest longevity in the world; in particular, Japanese women have been top in this category for the past two consecutive decades. Japan also has been one of the countries that have the highest population density in the world. About 91.3 percent of its population lives in urban areas. The capital city of Tokyo has 36.5 million people. Japanese consist of 98.5 percent of the population. The largest ethnic minority groups are Koreans (only 0.5 percent of the total population) and Chinese (0.4 percent).

[image: image]

Workers try to place oil fences to prevent crude oil from drifting ashore at the Edo River, Ichikawa, east of Tokyo on July 3, 1997. The Japanese-owned supertanker Diamond Grace gashed its hull in Tokyo Bay’s shallow waters on July 2 and dumped 13,400 tons (3.9 million gallons) of crude oil into the country’s busiest port.

(AP Photo/Naokazu Oinuma)

The first migrants traveled from the Korean peninsula to Japan by crossing the land bridge about 30,000 to 10,000 years ago during the glacial age. They adapted to the island environment by engaging in hunting and fishing, and created the Jomon tribal society labeled as the “cord-pattern pottery” culture (8000–500 BCE). The settled tribes adopted agriculture during the ancient Yayoi age (500 BCE–200 CE) by cultivating dried field grain and paddy rice, domesticating animals, and developing metal tools and weapons like bronze and later iron. The first ancient government was founded by Yamato, the largest hereditary aristocratic tribal group. As Japan’s first emperor, Yamato and his family ruled the country with more than 300 tribes and 2 million people. They established the Uji system, which was distinguished as the “tomb culture” (300–500). The classic period started by accepting the Buddhist religion and continental cultures of China and Korea through the Nara (710–794) and Heian (794–1185) eras. The population had reached 10 million by the end of classic Japan. Medieval Japan was decentralized by feudal domains, in which elite family heads or Shogun (general) and later Daimyo (lord) hired samurais, controlled local resources, and waged private wars against the others. The warring states continued through the Kamakura (1185–1333) and Ashikaga (1333–1600) periods, and ended with the Tokugawa period (1600–1868) as the early modern period reached a population of 33 million. In 1853–1854, U.S. naval commander Matthew C. Perry visited Japan and signed the first international treaty with the Tokugawa government for diplomatic and trade relations.

The Meiji Restoration (1868–1912) industrialized and partially Westernized Japan by abolishing the feudal classes, learning Western political, economic, and military institutions, and importing European technology. Less than a half-century later, the Meiji leaders achieved their goals, creating a relatively sound and modernized economy, on the basis of which Japan was able to win the national security and establish its equality with the West. But the incomplete modernization soon led to its economic dependency and imperialist aggressions, including colonizing Taiwan in 1895 and Korea in 1910, and starting wars with China in 1937 and the United States in 1941. During the Pacific War of 1941–1945, Japan lost more than 2 million lives and suffered total destruction of many cities from massive bombing and two atomic bombs. On August 15, 1945, Japan surrendered to the Allied Forces. Under the command of U.S. General Douglas MacArthur, the American occupation of Japan launched political, economic, and social reforms from 1945 to 1951, when a new constitution was issued in 1947, a peace treaty was signed in 1951 between Japan and 48 other countries, and its manufacturing resumed to prewar levels in 1955.

From the 1960s to the 1970s, Japan experienced rapid economic growth through its export-oriented manufacturing. Its most important single trading partner was the United States, which, in 1975, consumed more than 22 percent of its exports. Its “economic miracle” transformed the country into a world-class economic power, attaining a level comparable to that of Europe by 1975. By the 1980s, Japan became the second-largest economy in the world only after the United States. Its economic growth has not always been steady because of its energy dependence on foreign oil and natural gas. The energy crises in the 1970s slowed down Japan’s economic development, and the country went through a grave period from the late 1990s, when instability in the energy market and financial system came to the surface. In 2000, Japan’s GDP stood at 511 trillion yen ($4.7 trillion), whereas that of the United States was $9 trillion. In the same year, Japan’s per capita GDP was $37,560, and that of the United States was $33,000. The 2011 Tohoku earthquake and tsunami further impeded Japan’s economic recovery from the 2000s recession, and China replaced Japan as the second-largest economy in the world in 2012.

Oil Consumption

Japan faces the same problem of energy dependency during its economic recovery. In 2011, Japan consumed 4.42 million barrels per day (mb/d) of petroleum products, up by 0.5 percent year-on-year, equivalent to around 5 percent of the world total, according to the BP Statistical Review of World Energy (June 2012). Compared with its daily consumption, Japan’s proven oil reserves are meaningless in a global context. In terms of natural gas, it is in the same situation as with oil. In 2011, Japan consumed 105.5 billion cubic meters (bcm) of natural gas, up by 11.6 percent year-on-year, equivalent to around 3.3 percent of the world total. Domestic production of oil and gas is of little consequence. Oil refining capacity fell to 4.27 mb/d in 2011, which resulted from its oversupply of refined products, down by 0.4 percent year-on-year and down by 7.7 percent compared with 2009, equivalent to around 4.6 percent of the world total. Iran has historically been a major oil supplier to Japan, but, under pressure from the United States and the United Nations, the country halted oil trade with the Middle Eastern state in 2012—in response to the controversial Iranian nuclear energy program. Although other Gulf countries are likely to fill the vacancy, Iranian threats to close the Strait of Hormuz may mean Japan seeks a supplier that is not located in the Middle East.

Given that Japan is highly dependent on imports, with foreign suppliers responsible for some 80 percent of its energy requirement, the government had originally concluded that domestic nuclear capacity should be a cornerstone of energy policy. Japan is therefore one of the world’s biggest consumers of nuclear power. Japan has 55 nuclear power generators with a total capacity of around 50 gig watts (GW). The nuclear industry was dealt a major blow following the earthquake and subsequent tsunami that struck Japan in 2011. The country’s nuclear sector, which accounted for 13 percent of Power Energy Distribution (PED) in 2009, was virtually shut down amid fears of a catastrophic meltdown. The country now looks set to turn to other fuels, notably oil, coal, and gas in the form of imported liquefied natural gas (LNG) to fill this gap. LNG in particular is playing a crucial role, and rising import requirements have the potential to reshape the Pacific Basin LNG market.

Japan is already the largest LNG importer in the world. It has 23 import terminals. Most LNG terminals are located around the main population centers of Tokyo, Osaka, and Nagoya. Many of Japan’s LNG facilities are owned by local power generation companies that operate gas-fired power stations, often in partnership with gas distribution companies. These same companies own much of Japan’s LNG tanker fleet. In 2011, Japan imported a record 106.95 billion cubic meters (bcm) of LNG, according to the BP Statistical Review of World Energy. Those imports came from across the globe, but the majority—over 55 percent—came from within the Asia-Pacific region. Japan’s former Prime Minister Naoto Kan announced in mid-May 2011 that the government would have to “start from scratch” when outlining a new energy policy following the Fukushima nuclear crisis. He added that Japan would need to promote the role of renewables in the country’s energy mix, which relies heavily on nuclear energy. Kan’s comments indicate a major shift in Japanese energy policy.

Until the 2000s, Japan’s oil sector was dominated by the Japan National Oil Corporation (JNOC), which was formed by the government in 1967 and was responsible for oil exploration and production (E&P) at home and overseas. In November 2001, then–prime minister Junichiro Koizumi announced the planned breakup of JNOC. Many of its activities were spun off into the Japan Oil, Gas and the Metals National Corporation (JOGMEC), which was formed in 2004. JOGMEC is a state-run enterprise formed to aid Japanese companies involved in E&P overseas and for the promotion of commodity stockpiling at home. Some of JNOC’s most successful business units formed new companies, including Inpex, now Japan’s largest oil company, and the Japan Petroleum Exploration (Japex). Both companies have carried out successful initial public offerings (IPOs) on the Tokyo Stock Exchange, although the Japanese government maintains an equity stake in each firm.

Japanese refiners are significantly cutting back capacity to match falling demand for refined products. In February 2010, Japanese refiner Showa Shell announced it would mothball its 120,000 b/d Ohgimachi refinery in Kawasaki by September 2011. The country’s largest refiner, JX Holdings, is expected to cut up to 400,000 b/d of capacity by 2015 as part of the merger of Nippon Oil with Nippon Mining to form a new company. Meanwhile, in August 2009, Idemitsu Kosan, the second-largest independent refiner, also stated its intention to shed excess capacity. Cosmo Oil, Japan’s fourth-largest refiner with a 12 percent market share, stated in December 2009 that it was considering shutting down one of its four domestic plants to combat chronic oversupply. According to the latest trade ministry data, Japan’s excess refining capacity has reached 1.5 mb/d. Cosmo Oil said that, without addressing the problem of oversupply, Japanese refining conditions would not improve.

The contraction of Japanese refining capacity is likely to accelerate following the government’s July 2010 announcement of new operational standards. The standards require a rise in the ratio of residue refining to crude distillation—to 35 to 45 percent of the total by 2014. This will require billions of dollars of investment from plant operators. Given the depressed state of the Japanese fuel market and the decidedly gloomy long-term downstream outlook, many companies are likely to speed up their capacity cuts rather than comply with the new rules. According to a Mizuho Securities analyst interviewed by Bloomberg, the new rule may wipe out 800,000 b/d of refining capacity, or 17 percent of Japan’s total, as refiners choose to mothball rather than upgrade their facilities.

Refineries operated by ExxonMobil, Brazil’s state-run Petróleo Brasileiro (Petrobras), and Cosmo Oil are most at risk from the new measures given their low residue processing capacity of less than 10 percent. Royal Dutch Shell’s subsidiary Showa Shell has the highest ratio at 17 percent, which climbed to 22 percent in 2011 after a round of mothballing. Shutting down capacity is therefore doubly attractive: not only do the companies rid themselves of upgrade liabilities, but the share of existing residue processing units in the remaining portfolio will rise. Exxon, Petrobras, and Cosmo representatives have said the companies are now considering their options.

On October 1, 2010, the Japanese newspaper Yomiuri Shimbun reported that ExxonMobil was planning to sell more than 4,000 petrol stations in Japan and had started marketing trading rights in the Kyushu region. The report was not confirmed by the company. Based on the report, ExxonMobil appears to be selling only the physical assets. Petrol stations will still be branded as Esso, ExxonMobil, or General and will source fuel from ExxonMobil’s wholesale arm, which is tied to ExxonMobil’s part-owned refiner TonenGeneral. According to industry sources cited by Reuters, ExxonMobil owns only 10 to 20 percent of its retail network, with the rest run as franchises. Energy news provider Platts reported that affiliates of Japanese trading houses have already shown interest in the retail assets.


Tōhoku Earthquake (2011)

On March 11, 2011, a magnitude 9.0 earthquake struck off the coast of Honshu, Japan’s most populous island. The earthquake spawned a destructive tsunami that swept across cities in the north, causing massive devastation. The disaster killed over 18,000 people and also severely damaged the Fukushima nuclear power plant. The damage caused nuclear meltdowns and released radioactive materials into the air. This became the largest nuclear disaster after Chernobyl in 1986. The event rendered over 300,000 people homeless, and estimates placed the cost to rebuild at over $122 billion.



Japan signed a deal with Saudi Aramco allowing the state-run Saudi Arabian company to store crude oil on the southern archipelago province of Okinawa. Faced with declining oil demand, Japan has a rising surplus of storage capacity, allowing it to use storage deals to increase utilization while improving energy security. Under the deal, Saudi Aramco would be allowed to store about 600 million liters on the island, equivalent to 3.8 million bbl. The deal ran for three years, starting in February 2011 and ending in December 2013, and allowed Japan to restock its crude oil reserves. The deal follows a preliminary agreement on crude storage signed in 2009.

See also: Brazil; British Petroleum (BP); China (The People’s Republic of China, PRC); Crude Oil; Energy Consumption; ExxonMobil; Imports; Iran; Liquefied Natural Gas (LNG); Natural Gas; 1973 Energy Crisis; 1979 Energy Crisis; Oil Tanker; Petrobras (Brazil); Petroleum Products; Refining; Reserves; Royal Dutch Shell; Saudi Arabia; Saudi Aramco; South Korea (The Republic of Korea, ROK); Taiwan (The Republic of China, ROC); United Kingdom; United States
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Kazakhstan

Christopher Cumo

History and Geography

Part of Central Asia, Kazakhstan shares its northern border with Russia. China borders Kazakhstan to the east, Kyrgyzstan and Uzbekistan to the south, and the Caspian Sea and Turkmenistan to the west. Kazakhstan has more than 1,000 miles of shoreline on the Caspian Sea. Kazakhstan is four times larger than Texas. Although it has some hills, most of the region is steppe.

The original inhabitants of Kazakhstan were a Turkic group of nomads from whom are descended the Kazakhs of today. Herders rather than farmers, they migrated in search of pasture for their sheep, horses, and goats. These people, unaccustomed to central government, looked to the family rather than the state, for stability. In the thirteenth century, the Mongols conquered the Kazakhs. In the eighteenth century, Russia replaced the Mongols and Tartars as rulers of Kazakhstan. In 1920, the Soviet Union organized Kazakhstan into the Kyrgyz Autonomous Republic. In 1925, the Soviets changed the name to the Kazakh Autonomous Soviet Socialist Republic. In the late 1920s, the Soviets imposed collective agriculture on the Kazakhs, imposing sedentism on a nomadic people. After the 1917 Revolution, the Soviet Union intensified efforts to settle Russians and Slavs in Kazakhstan. Since 1949 the Soviets also used Kazakhstan to test nuclear weapons, causing environmental problems.

In 1991, Kazakhstan declared its independence and that December joined the Commonwealth of Independent States. In 1997, Kazakhstan changed the capital from crowded Almaty to Astana. The government monitors newspapers and magazines, arrests political opponents, and passed a law preventing new political parties from organizing. Because there are no term limits on the president and because elections are neither free nor fair, he or she can rule indefinitely. The 2012 elections dropped candidates from the ballot, underscoring the unfairness of elections in Kazakhstan.

Oil Production

By 2020, one analyst believes that Kazakhstan will be among the world’s top 10 oil exporters, producing on a par with Iran, Mexico, Norway, and Venezuela. Kazakhstan, according to this view, can count on earning $100 billion per year at least until 2050, when production may begin to decline. Gross domestic product (GDP) per person should quadruple during these years. If it chooses the proper course, Kazakhstan should have the money to improve living standards for the masses. The World Bank believes that now is the time for Kazakhstan to use its oil wealth to create jobs and uplift the poor. The crucial question is: how will Kazakhstan spend its oil wealth? The model in the Middle East and Africa has been to funnel oil wealth to the elites, making them even richer. Meanwhile, nothing trickles down to the masses, who remain poor. So far this may be the path that Kazakhstan is taking. Curiously, those nations that depend on a single primary product, like Kazakhstan, are often poorer than countries that have a diverse manufacturing base. Even countries that depend on agriculture are likely to be richer than oil exporters. By contrast, Indonesia, which was once an oil exporter, had periods of 4 percent or more growth in GDP per year. Botswana, dependent on diamond exports, enjoyed 10 percent increases in GDP per year in the 1970s and 1980s. Malaysia, Australia, and Norway have also grown robustly despite clinging to the export of a single or a small number of primary products. The point is that it is possible for Kazakhstan to engage with the economy with the view of benefiting all citizens.

Kazakhstan must, however, guard against developing a bloated public sector to manage the oil industry because a large public sector is expensive to fund. Also, as oil revenues stream into the economy they tend to cause inflation, making oil and other products more expensive than they should be. Expensive oil does not compete well on a global market. One suggestion has been that Kazakhstan invest some of its oil wealth in the creation of a vibrant manufacturing sector, which should create jobs for the masses and make long-term growth sustainable. Typically, oil exporters develop a desire for imports at the expense of what their own businesses produce. Kazakhstan might consider the value of free trade to stimulate its own exports even as it heads down the path of importing certain commodities. Kazakhstan might also consider using some of its oil wealth to strengthen transportation and the generation of electricity. Kazakhstan might burn oil or natural gas to generate electricity. Kazakhstan might invest some of its oil wealth in the economies of other nations. A particularly wise investment would be the use of oil wealth to build roads in the countryside to help farmers get food to market. Traditionally, and Kazakhstan must guard against this phenomenon, oil wealth benefits those with education and technical skills, leaving the poor without succor. Poor farmers tend to benefit least from oil wealth. In these cases, oil, by benefiting the educated and technologically skilled rather than the poor, may increase inequality and the income gap.

In Kazakhstan, the increase in oil prices and production is likely to cause the monetary unit, the tenge, to appreciate. One analyst urges Kazakhstan to tighten monetary policy to prevent inflation, which is a likely consequence of the increase in oil prices and production. One option is to shrink the size of government, but this step might harm expenditures in education, health care, and social safety-net programs. To dampen inflation, Kazakhstan might diminish private consumption and investment, though this would seem difficult to achieve.

One analyst characterizes Kazakhstan as a rentier state, meaning that the nation rents its oil fields to the highest bidder. This is no different than the traditional concession model in which the payment for a concession and the payment of taxes and royalties on the oil serve as proxies for rent. Without this oil rent the economy and people would suffer. Kazakhstan, like many oil producers, depends on oil for its livelihood. Countries that depend on oil, like Kazakhstan, often have authoritarian governments that deliver little to the masses and are corrupt. The autocratic government uses oil wealth to strengthen its grip on power. Others believe that Kazakhstan’s government has become less corrupt and is stable. Yet, and analysts connect this point to oil wealth, Kazakhstan does not grant its citizens civil rights.

In Kazakhstan, the oil and natural gas industries have grown at the expense of other sectors of the economy. In Kazakhstan oil contributes one-third of GDP, a smaller number than in many other oil states. Kazakhstan does have uranium, which it might use to generate electricity, freeing at least this part of the energy sector from dependence on oil. Kazakhstan has the potential to become the world’s leading producer of nuclear power.

Kazakhstan permits multinational companies to invest in the oil industry. In Kazakhstan oil and natural gas total 60 percent of exports. Kazakhstan welcomes private investment in oil and has taken steps toward capitalism, though some observers wonder whether the country is tempted to renationalize the oil industry. Kazakhstan has shown a willingness to use oil revenues to shore up flagging sectors of the economy. Oil wealth has allowed Kazakhstan’s government to act without consulting its citizens. Government can spend money derived from oil without resorting to raising taxes and so does not need the consent of the governed. Because oil companies are the biggest taxpayers, their opinions count in the circles of power in Kazakhstan. Kazakhstan has one state oil and natural gas company, KazMumaiGaz (KMG). Kazakhstan has invested oil wealth in education in hopes of building a strong middle class that will be loyal to the government. The government provides scholarships to children of the elites to allow them to study abroad. Kazakhstan apparently does not believe that Western values will inform the children of elites on returning home. Kazakhstan now spends 4 percent of GDP on education but intends to increase this amount to 7 percent of GDP. Kazakhstan appears to be taking tentative steps in the right direction, investing oil wealth in education, health care, and social security. At the same time, Kazakhstan, though it is rich enough in oil to afford old age pensions, has privatized the system. Only those who can afford to invest in retirement will have money to draw on in old age.

Tengiz Field, with 6 to 9 billion barrels of reserves, is Kazakhstan’s largest oil field. After Kazakhstan’s independence in 1991, Russia declared partial ownership of the field and tried to dislodge Chevron (once Standard Oil of California) as the oil producer of choice. Transportation costs are high in Kazakhstan because Russia owns some of the oil and natural gas pipelines and charges for their use. China and, curiously, Iran import oil from Kazakhstan. In Kazakhstan’s part of the Caspian Sea lies the Kashagan Oil Field, which may hold 45 billion barrels of oil, ensuring Kazakhstan’s future as a world exporter of oil. Kazakhstan exports natural gas to Russia.

See also: Australia; China (The People’s Republic of China, PRC); Crude Oil; Exports; Indonesia; Iran; Malaysia; Mexico; Natural Gas; Norway; Oil Field; Oil Prices; Oil Transportation; Petroleum Products; Pipeline; Russia; Standard Oil Company; Uzbekistan; Venezuela
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Kuwait

Matthew Jon Leeper, Jr.

History and Geography

Kuwait is one of the smallest countries in the world based on land area and is located at the northern end of the Persian Gulf. Kuwait shares its northern border with Iraq, and Saudi Arabia forms the southern border. In between Kuwait and Saudi Arabia there is a set of neutral zones providing resources for both countries. Kuwait, as of 2013, has a population of 3.25 million people, and the official spoken and written language is Arabic. The form of government is modeled off of the country’s old ally Britain and is an established Hereditary Constitutional Monarchy.

The geography of Kuwait is diverse, especially when taking into account the small amount of land the country occupies. Kuwait consists of only 6,880 square miles and is relatively low lying with the highest point being only 1,004 feet above sea level. Most of the country is covered by the Arabian Desert, and the country has no bodies of water inside its borders. It does include nine small islands in the Persian Gulf, eight of which are uninhabited. Kuwait City is one of the largest cities within the country based on population size and is located on Kuwait Bay. Kuwait Bay significantly helps the small country’s economy because it is a natural deepwater harbor that allows large cargo ships and oil tankers easy access to load and unload their goods.
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Burning Kuwaiti oil wells set ablaze by retreating Iraqi troops form the backdrop for a knocked-out Iraqi tank during the 1991 Persian Gulf War.

(Corel)

The climate of Kuwait is very dry with yearly average high and low temperatures between 94 and 68 degrees Fahrenheit, respectively. The country receives an annual rainfall of only 4.5 inches, which falls on a yearly average of only 22 days. The culture of Kuwait is greatly impacted by its geography. For instance, the usual diet in Kuwait consists primarily of seafood because the amount of arable land within Kuwait is negligible. Before discovering some of the world’s largest oil reserves, Kuwait’s economy depended on maritime industries such as shipping and trading in spices with the West. In addition, Kuwait played a crucial role in supplying pearls to the rest of the world before pearl farming became the easiest way to manufacture the precious minerals.

Despite the country’s tumultuous history and its struggles to feed and support its people, Kuwait is one of the most important and strategic locations for the oil industry. With its Western supporters and a comfortable blend of traditional and liberal views and lifestyles, the country has become a center of education and development. In addition, Kuwait today is working toward expanding its economy to become less dependent on its oil production revenue so that in the future the country can continue to grow and thrive as it has done since the turn of the twentieth century.

In 1899, Kuwaiti leaders feared German influence in the Arab region brought on by the Baghdad Railway, a rail line connecting Berlin to the city of Baghdad, and asked the British Empire to accept the small country as a protectorate. After World War I, Britain declared Kuwait an independent principality that was under the protection of the British Empire. Britain went on to control the country’s foreign policy and negotiated the Treaty of Uqair in 1922 to establish the southern border of the country as well as creating the Saudi-Kuwait neutral zones.

Oil Production

Beginning in the mid-1930s, oil exploration started with the Kuwait Oil Company. The company began to find oil reserves at a rapid rate. Kuwait became a founding member of the Organization of the Petroleum Exporting Countries (OPEC) in 1960. British rule came to an end in 1961 when Kuwait gained its independence from being a protected principality. Abdullah III Al-salim Al-sabah became the first emir of Kuwait, and with his guidance Kuwait joined the Arab League, an organization that today comprises 22 Arab nations whose goal is to advance the interests of the Arab world through unity, education, cultural, and scientific organizations. Between 1961 and 1963, Iraq attempted to annex Kuwait’s lands as its own; however, after the drafting of Kuwait’s new constitution and the election of its first parliament, Iraq conceded and recognized Kuwait’s independence.

By the 1970s, Kuwait’s wealth grew at a rapid rate, which influenced the decision in 1975 that the government take over the Kuwait Oil Company and to nationalize another early oil exploration company, Aminoil. In addition, Kuwait ended all existing partnerships with exterior oil companies such as the Gulf Oil Company and British Petroleum. During this large nationalization of the oil industry, Kuwait’s government determined that all oil reserves and profits from the sales and exports of oil belonged to the government. Just one year later, the emir of Kuwait suspended the National Assembly, stating the assembly failed to properly represent the interests of the country. A few years later, shortly after the Iraq-Iran War began in 1980, the Souk Al-Manakh stock market crashed and oil prices along with it, which caused an economic crisis within Kuwait. The National Assembly reconvened on order of the Emir in an attempt to resolve the crisis; however, the parliament disbanded once again shortly after the crisis was resolved in 1986. The fix to the economic downturn proved to be simple. Kuwait increased its oil production to fill the gap in supply created by the war between the two other oil-producing nations, Iraq and Iran.

Despite the economic success Kuwait enjoyed during the Iraq-Iran War, the increased oil production the country had profited from became a flashpoint between itself and Iraq between 1988 and 1990. Iraq, fresh from war against Iran, struggled to rebuild its economy and repay its debts after borrowing to fund its eight-year war. Iraq’s government saw Kuwait’s increase in oil production, which surpassed its OPEC quota, as a maneuver to sabotage Iraq’s reconstruction. Furthermore, Iraq believed Kuwait continued to deliberately steal oil from an Iraqi oil field through a method known as slant drilling. Despite attempts to negotiate and resolve these issues as well as the issue of repayment of a loan given to Iraq during the war, Iraqi forces invaded Kuwait in 1990 and annexed the small country. An estimated 300,000 civilians fled the country and nearly 1,000 civilians lost their lives in the hostile takeover. By this time, Kuwait had become strategically important to the West for its oil production as well as its diplomatic ties to Britain and the United States and quickly asked for international assistance. In February 1991, a U.S.-led coalition force backed by the United Nations pushed the Iraqi forces form Kuwait’s territory.

Despite the victory, the problems had just begun for the small country. During Iraq’s retreat, its army enacted their scorched earth strategy and destroyed every oil well it came across. In all, 800 oil wells were destroyed triggering a massive man-made environmental disaster, which plagued Kuwait for the next decade. By March 1991, the emir regained control of his country and declared martial law for three months to ensure that immediate and necessary action was taken to stop the raging infernos in the north oil fields of the country. To extinguish all of the oil fields and to repay the coalition forces, Kuwait spent $67 billion. Despite this high cost, Kuwait rebounded quickly after taking only a fraction of the expected time to repair the damaged oil wells as well as regaining prewar oil production levels in only two years. In 1992, the emir ordered new elections to take place for Parliament after international pressure was placed on the emir to return to the constitutional monarchy.

In the year 2001, Kuwait again showed its strong ties to the Western world when it allowed the United States and its allies to use Kuwait as a launching point for the invasion of Iraq to oust Iraq’s leader, Saddam Hussein. Another decision made by the Kuwaiti government, which separated itself from some of its more traditional neighbors, occurred in 2005 when its parliament passed a law to allow women to vote and participate in elections. In June of the same year, the first woman cabinet minister, Massouma Al-Mubarak, took office.

See also: British Petroleum (BP); Exploration; Exports; Germany; Iran; Iraq; Kuwait Oil Fires (1991); Kuwait Petroleum Corporation (KPC); Oil Nationalization; Oil Prices; Organization of the Petroleum Exporting Countries (OPEC); Pollutants of the Petroleum Industry; Saudi Arabia; United Kingdom; United States
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Libya

Christopher Cumo

History and Geography

Libya is at the crossroads of three worlds: Arab, African, and Mediterranean. What historians know about earliest Libya comes from the Greeks and Romans, as the prehistoric Berbers were illiterate. About 7000 BCE, the earliest settlers in Libya established agriculture and domesticated cows, though the land and climate are not ideal for agriculture. South in the Libyan Sahara, nomads tended livestock and hunters searched for game. About 2000 BCE, the climate dried and the desert encroached on Libya. According to the Egyptians, the Berbers had settled Libya about 2700 BCE, perhaps even earlier. Warfare and political intrigue characterized relations between Libya and Egypt.

Sometime after the ninth century BCE the Phoenicians settled lands near Tripoli. The Berbers and Phoenicians became trading partners and allies. The Berbers served in the army of Carthage, a Phoenician colony, in the First and Second Punic Wars against Rome. In 632 BCE, the Greeks founded Cyrene in Libya, the first Greek settlement in North Africa. At its peak Cyrene had 300,000 residents. Under Greek rule, Libya produced grain, grapes, wine, wool, and meat. The Greeks founded a medical school and academies at Cyrene and favored the study and practice of architecture. The Greek librarian and scientist Eratosthenes was born in Libya. After it dispatched Carthage, Rome conquered Libya. In the first century BCE, Rome, eager to build large estates, took land from peasants to form latifundia. About the time of Christ, Romans began colonizing Libya. Rome continued Julius Caesar’s practice of giving land to retired soldiers in Libya. Rome developed olive groves along the coast of the country, transforming the region into a source of olive oil. Rome also encouraged the growing of grain for the imperial city, which had grown too large to feed itself. Rome built roads, ports, aqueducts, and baths in Libya.

In the first and second centuries CE many Libyans converted to Christianity, but the religion did not sink deep roots. In the seventh century, Arabs conquered Libya, leading to its conversion to Islam. In the sixteenth century, the Turks conquered Libya. By the end of the seventeenth century, a French estimate put the population of Tripoli at 40,000, 35,000 of whom were Arabs. By the nineteenth century, Tripoli’s population had fallen to 12,000. Tripoli abolished the slave trade in 1853, though it lingered into the 1890s. Italy conquered Libya in 1911 and held power until the debacle of World War II. Italy, though it aimed to expand agriculture, did nothing to further education. Libya’s population declined in the early twentieth century from 1.4 million in 1907 to 1.2 million in 1912 and to 825,000 in 1933. In 1949, the United Nations appointed a commissioner of Libya; in December 1951, the king of Libya proclaimed independence. At independence, Libya could boast of only a handful of university graduates. Large segments of the population were poor and illiterate.

As poor as Libya was, its prehistory favored the development of an oil industry. In prehistory, warm currents of water flowed through the Tethys Sea, the progenitor of the Mediterranean Sea. The current brought tropical marine organisms to the Middle East and North Africa. Over millions of years these organisms died, fell to the bottom of the ocean and were covered by mud. Intense heat and pressure transformed these organisms into oil. Libyan oil has little sulfur, giving experts reason to value it. Libya was also fortunate in being near Europe, to which its exports would flow.

Oil Production

In the late 1950s geologists discovered oil in Libya. This discovery came at a time when supply exceeded demand, leading to the inference that Libyan oil did not capture high prices when it first came onto the market. From its earliest days until the mid-1990s, Libya’s Revolutionary Command Council controlled the oil industry. Since the 1950s the Libyan economy has been almost entirely dependent on oil. The days when Rome had attempted to diversify the economy were gone. By 1960, Libya was the fourth-largest exporter of crude and had a high per capita income. According to the 1955 Petroleum Law, Libya divided the desert into small parcels of land, leasing them to foreign oil companies at low cost. After a few years the companies were required to return a portion of their land to Libya for lease to yet other companies. This law encouraged oil companies to find oil as quickly as possible and to develop a field rapidly. This aggressiveness may have hastened the decline of several fields. Foreign oil companies agreed to play by Libya’s rules because they thought there was little to lose.

In 1970, Libya forced oil companies to reduce production to increase prices. This action infuriated the West. Libya miscalculated, however, as oil importers turned elsewhere for oil, forcing Libya to back down. Thereafter, Libya pegged its prices to those of the rest of the Organization of the Petroleum Exporting Countries (OPEC). Yet Libya never warmed to the United States. As early as 1967, Libya advocated the use of oil as a political weapon and supported the embargoes of 1967, 1973, and 1974. The United States retaliated by banning the importation of Libyan oil, an act of rhetoric rather than consequence. Having turned away from the United States, Libya strengthened ties with Europe’s oil importers. With the United States absent, the majority of oil producers in Libya were European. In the 1980s, East Asia began to invest in oil exploration and production in Libya. Having been conquered by the Phoenicians, Greeks, Romans, Iranians, Egyptians, Byzantines, Turks, and Italians, Libya refused to concede too much power and land to foreign oil companies. Yet Libya must rely to a large degree on foreign oil companies because it does not have a middle class of managers and business leaders. Because it depended on foreign oil companies, Libya was never eager to nationalize the industry. By the same token, foreign oil companies were eager to drill in Libya because of the quality of its oil and its proximity to Europe. It seems curious that Libya could be so confrontational with other governments but tolerant of foreign oil companies.

In the 1990s, companies moved offshore to drill in Libya’s waters in the Mediterranean Sea. Yet foreign companies fretted over the stability of the government and so cut exploration to concentrate on maximizing extant fields. Exploration lagged behind production so that Libyan exports declined. By the end of 1995, there were no more significant finds of oil in Libya. Libya tried to entice oil companies to explore, but they rebuffed the offer as insufficiently lucrative. Nevertheless, many geologists believe that Libya still has reserves to be discovered.

Libyan oil production seems to have followed the Hubbert Peak Theory, expanding rapidly in the 1950s and 1960, peaking in 1970 at 3.7 million barrels per day, and declining in 1985 to 1.5 million barrels per day, a figure that held constant until 1995. It is unclear whether Libyan production peaked in 1970 and declined thereafter because of insufficient supply or because OPEC set lower quotas on production after 1970. Some geologists believe that Libya has peaked and that aging oil fields can no longer produce abundantly. For all its emphasis on oil, Libya has only two large refineries, the latest built in 1984. Yet they do not have the capacity to distill gasoline from oil so that Libya must import gasoline. The United States’ and United Nations’ sanctions forbid the export of catalytic converters to Libya, further crippling the use of gasoline in Libyan automobiles. Resisting sanctions, Libya has invested in refineries capable of yielding gasoline in Italy and Switzerland. Libya has used oil revenues in the never-ending quest to improve agriculture, but results have been disappointing. In some cases, zealous reformers have transferred investments from oil to agriculture, a decision that has hurt oil and not improved agriculture.

The demise of Libyan dictator Muammar Qaddafi threatened to destabilize oil production in Libya; however, since his death, production has rebounded to the levels of the early twenty-first century. On May 15, 2012, British Petroleum (BP), a longtime oil producer in Libya, announced that it was resuming operations in the country. BP apparently will focus on exploration, work that oil companies had neglected for decades. Since 2007 BP’s vice president for exploration has negotiated with Libya for the company’s return to the country. Yet a lack of results has led Royal Dutch Shell to abandon Libya, at least in the short term, though the company did not rule out reengagement in Libya later.


Muammar Qaddafi (1942–2011)

Muammar Qaddafi was the leader of the North African country of Libya from 1969–2011. He came to power in 1969 after leading a military coup that overthrew King Idris I. He abolished the monarchy and later promoted policies of Pan-Arab nationalism and socialism. Under Qaddafi, the United States placed Libya on their list of state sponsors of terror, holding that nation responsible for the 1986 Berlin discotheque bombing as well as the 1989 Lockerbie bombing in Scotland. During the Arab Spring in 2011, Libya degenerated into civil war. Rebels captured Qaddafi and killed him that same year, putting an end to his reign.



See also: British Petroleum (BP); Egypt; Exports; France; Hubbert Peak Theory; Iran; Italy; Oil Barrel; Organization of the Petroleum Exporting Countries (OPEC); Royal Dutch Shell; Switzerland; Turkey; United States
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Lithuania

Christopher Cumo

History and Geography

Humans inhabited Lithuania and other regions along the Baltic Sea in northern Europe as early as 2500 BCE. The people were nomadic hunter-gatherers who were latecomers to agriculture. Lithuanians did not begin to farm until the third century BCE. The Liths were part of an ancient people, the Balts, who presumably gave their name to the Baltic Sea. The Liths held to their pagan beliefs and were late converts to Christianity.

By the 1500s, Lithuania had strengthened ties with Poland, forming the Polish-Lithuanian Commonwealth. The country would later be divided among the major European powers, and Lithuania fell under Russian domination. After the end of World War I, Lithuania finally achieved independence, but this lasted only until 1940 when the Soviet Union invaded and installed its own government. After World War II, sizable populations of Russians and Poles settled Lithuania. Most nations came to accept Lithuania as part of the Soviet Union, but the United States maintained the illegality of Soviet actions. In the 1980s nationalism blossomed again in Lithuania. In March 1990 Lithuania declared independence. The country expelled the last Russian troops by 1993, and became an associate of the European Union in 1995. In 2004, Lithuania joined the North Atlantic Treaty Organization (NATO).

Oil Consumption

Since 1991, patterns of energy consumption in Lithuania have changed as oil prices have risen and the economy has stagnated. The dynamics of oil consumption in Lithuania are increasingly tied to environmental issues. The government wishes to consolidate improvements in the environment by crafting a nationwide environmental and energy policy. Between 1989 and 1995, gross domestic product (GDP) declined 61 percent in Lithuania. Industrial production declined 80 percent during these years, and because industry is a large consumer of oil and energy in general, the consumption of oil has diminished. The government has subsidized gasoline and other distillates of oil to cushion consumers against what would otherwise be steep price increases. During the 1980s, industry and transportation consumed about half of Lithuania’s oil. Homes consumed one-quarter of energy in the form of home heating oil and natural gas. Lithuania produces large amounts of concrete and fertilizers, both of which use oil and natural gas. In the context of fertilizers, natural gas provides the all-important hydrogen atoms for the formation of fertilizers. Few other European countries produce as much concrete and fertilizer as Lithuania.

Between 1991 and 1994, these industries, in a hopeful trend, consumed 44 percent less oil and natural gas, and industry consumed 62 percent less oil and natural gas. Homes experienced a small diminution in the use of home heating oil and natural gas. The average Lithuanian home consumes twice the home heating oil and natural gas as the average home in Denmark. As a rule, Lithuanian buildings, homes included, are poorly insulated by European and U.S. standards. The gradual appreciation of the value of energy efficiency and conservation stems from Lithuania’s association with Russia, whose exports of oil and natural gas were cheap enough to encourage prodigality and discourage efficiency and conservation. Remarkably, Lithuania does not meter the use of home heating oil and natural gas in apartment buildings, encouraging wastefulness. Lithuania also uses coal, whose environmental consequences worry the government and environmentalists.

Because of its northern latitude, Lithuania is cool enough to require heating 190 to 200 days per year, though this may change as the climate warms, particularly because higher latitudes are warming faster than lower latitudes. Every 1 percent of savings in heating would conserve 1 kiloton of oil. Oil and nuclear power generate electricity in Lithuania. The Elektrenai power station between Vilnius and Kaunas, with an 1800-megawatt capacity, once burned heavy oil to generate electricity. The power plant emitted sulfur, which falls back to earth as acid rain. Despite the presence of oil-burning power stations, nuclear energy supplies 87 percent of electricity. Lithuania has a small capacity for generating electricity by hydropower, but the public is unenthusiastic about this renewable source of energy. Since 1989, domestic consumption of electricity has diminished by two-thirds, which saves oil one would think. Yet it is unclear whether this diminution in domestic demand has really saved oil because Lithuania exports excess capacity to Russia. By the mid-1990s much has changed. Domestic demand was brisk, and Lithuania became a net importer of electricity and oil. The demand for oil for its domestic power plants must be increasing. Lithuania, though an oil importer, exports oil to Latvia and Estonia. Lithuania imports oil from Russia, refines it, and exports a portion to Latvia and Estonia. The Mazeikiu refinery processes 12 million tons of oil per year. In 1990, Lithuania reexported 42 percent of all crude as refined products. Gasoline is a primary refined product in Lithuania.

Lithuania’s consumption of oil, natural gas, and coal produce the problems of the emission of sulfur and greenhouse gases. The Russian crude that Lithuania imports is particularly high in sulfur. The construction of oil wells has led to a reduction in forests. To guide the country away from high sulfur oil, Lithuania imposes pollution taxes on the emission of sulfur and greenhouse gases. Lithuanian tax policy in this regard is friendlier toward the environment than policies elsewhere in Europe. Because living standards have declined in Lithuania, many people believe that government should focus on creating jobs rather than safeguarding the environment.

In 2008, British Petroleum’s Statistical Energy Survey noted that Lithuania consumed about 61,000 barrels of oil per day in 2007, just 0.07 percent of world consumption. Lithuania, we have seen, is a net importer of oil, buying oil chiefly from Russia. Lithuania receives Russian oil through the port of Butinge. According to the British Petroleum report, Lithuania consumed 3.8 billion cubic meters of natural gas in 2007, 0.12 percent of global consumption.

Mazeikiu Nafta AB not only refines oil but also is responsible for its transit throughout Lithuania. Mazeikiu is the country’s only refinery. More than 350 companies trade refined products in Lithuania, which has four oil companies that explore for and extract oil. Lithuania derives about one-quarter of its energy from oil. To join the European Union, it required that Lithuania enact stronger environmental laws on the burning of oil and related energies, a reduction in the sulfur content of oil, and the keeping of a stock of oil to guard against supply disruptions. As a consequence of these directives, Lithuania has had to make energy efficiency and conservation a priority. Lithuania must keep 60 days’ supply of oil on hand. Investing $110 million in upgrading the Mazeikiu refinery, it now emits low levels of sulfur and greenhouse gases.

In 2012, Chevron (once Standard Oil of California) bought half the shares of theLithuanian oil company LLInvesticijos. Chevron intends to explore Lithuania’s shale formations for oil and natural gas. Because Lithuania is completely dependent on Russia for natural gas, it has welcomed Chevron in hopes of developing its domestic oil and natural gas so that it will not be so reliant on imports. Chevron intends to export the hydraulic fracturing, known simply as fracking, from the United States, where it worked well, to Lithuania. Environmentalists fear that fracking might contaminate potable water and that Chevron, if successful, will contribute to the emission of greenhouse gases.

See also: British Petroleum (BP); Energy Consumption; Gasoline; Germany; Imports; Natural Gas; Oil Transportation; Poland; Refining; Russia; Standard Oil Company; Ukraine; United States
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Malaysia

Xiaobing Li
Michael Molina

History and Geography

Located in Southeast Asia, Malaysia is divided into two similarly sized regions: a western part on the Malayan Peninsula with 11 states and the capital city (the federal territory) of Kuala Lumpur; and an eastern part with two states and two federal territories on the Borneo Island. The Peninsula Malaysia is bordered by Thailand on the north; by Singapore on the south; and separated from insular Malaysia by an open sea of 400 miles on the east. Malaysian Borneo is bordered by Indonesia on the south; by Brunei on the east; and by the South China Sea on the north. It has a total area of 127,317 square miles, and a coastline of 2,922 miles. The mountain ranges dominate the northern portion of the peninsula with elevations of more than 7,000 feet and with Mt. Kinabalu, the highest peak in Malaysia, of 13,455 feet. The southern peninsula and eastern Malaysia are relatively level with lowlands along the coast rising to highlands in the interior. Except in the highlands, Malaysia is hot and humid throughout the year mixed with tropical and monsoon climates. Average rainfall for the peninsula is about 100 inches a year. It contains abundant forests, arable land, and mineral resources. Malaysia has long been among the leading producers of tin and natural rubber in the world. Its population totaled 29.6 million in 2013.

Malaysia is one of the leading petroleum producers in Southeast Asia. Its proven crude oil reserves totaled 4 billion barrels (about 548 million tons) in 2010. Malaysia has 122 oil fields, including 64 fields in the Malay Basin, 39 in the Sarawak Basin, and 19 in the Sabah Basin. Its proven natural gas reserves totaled 2.4 trillion cubic meters in 2010. It has 208 natural gas fields, including 95 fields in the Malay Basin, 86 in the Sarawak Basin, and 27 in the Sabah Basin. The country has 26 giant natural gas fields, and each of them has more than 28.3 billion cubic meters of natural gas reserves. In recent years, Malaysia has developed offshore oil and natural gas fields. Among the major offshore fields are the Kikeh Deep Water Field (4,023 feet below the ocean surface), with estimated oil reserves of 198–502 million barrels (27 to 68.5 million tons), and the Congak Field. Malaysia has one of the best economic records in Southeast Asia, with GDP annual average growth of 6.5 percent from 1957 to 2005. It had the first downturn during the international financial crisis of 2008–2009. Its GDP totaled $506 billion and GDP per capita was $17,200 in 2012.

[image: image]

A delegate looks at the Malaysia National Oil company Petronas Formula One engine on display at the exhibition booth during the Asia Oil and Gas “Rising to New Challenge” Conference in Kuala Lumpur on June 14, 2004.

(AP Photo/Andy Wong)

Early settlements date back to 40,000 BCE, and Indian and Chinese traders arrived in the peninsula about 100 CE. A small kingdom was established during the 200s in the northern area. Between the 700s and 1300s, the southern peninsula was under the control of the Srivijaya Empire. By around 1400, the Malacca Kingdom controlled Malaysia and became the center for the further spread of the Muslim faith. In 1511, the Portuguese conquered Malacca, but they were replaced by the Dutch in 1641, who became the leading European trading power in the East Indies. In the eighteenth century, the British became active in Malaysia, and the British East India Company leased the island of Penang in 1786. Sir Thomas Stamford Raffles of the company founded Singapore in 1819, and Britain acquired Malacca from the Dutch in 1824. Thereafter, Britain established the crown colony of the Straits Settlement and directly controlled Penang, Malacca, Singapore, and Labuan. At the beginning of the twentieth century, among the other states, four were organized into the Federated Malay States under British supervision, and five were known as the Un-federated Malay States with British advisers. During World War II, Japan defeated the British forces and occupied Malaya, North Borneo, and Singapore for more than three years. A nationalist uprising occurred and became a nationwide and sometimes violent movement during and after the war. In 1957, Britain granted independence to Malay. In September 1963, Malaysia was founded. Singapore left the federation and became an independent state in 1965.

Oil Production

Malaysia’s oil industry developed slowly through the late nineteenth and early twentieth centuries. Foreign oil companies discovered the oil field in 1866 and began their oil production in 1911. The annual oil outputs reached 4.8 million barrels (658,000 tons) by 1928. After its independence in 1957, the Malaysian government continued to negotiate with British, French, and Japanese companies for foreign investment and joint ventures. In 1962, the first offshore oil field was discovered. In the 1970s, the oil industry had a rapid development. It began to produce natural gas in 1983, and began to export liquefied natural gas (LNG) in 1985. The oil companies started deepwater (600 feet below the ocean surface) drillings in 1993.

By 2005, Malaysia’s annual oil outputs totaled 303 million barrels (about 41.4 million tons), and its annual natural gas production totaled 37.6 billion cubic meters. In 2010, however, its annual oil outputs totaled only 209 million barrels (28.5 million tons), a 30 percent decrease from the 2005 total. Its natural gas totaled 62.6 billion cubic meters, a 40 percent increase from the 2005 total. Malaysia exports more than 50 percent of its natural gas, and has become the third-largest LNG-exporting country. It exports LNG to Japan (62 percent), South Korea (22 percent), and Taiwan (14 percent). Malaysia International Shipping Company (MISC) transports most LNG with its 23 LNG vessels, the largest LNG fleet in the world. MISC belongs to Petronas of Malaysia. Petronas and ExxonMobil are the two most important oil companies, which have 35 percent of the country’s oil business. Among other major companies are Royal Dutch Shell, Talisman Energy, and Japan Petro. Malaysia has seven refineries with an annual refining capacity of 197 million barrels (26.9 million tons) in 2010. The major refineries include Shell’s Port Dickson Refinery and Petronas’s Malacca Refinery. Malaysia also participated in the construction of natural gas pipelines with the countries of ASEAN (Association of Southeast Asian Nations), including the Malaysia-Singapore pipeline and Malaysia-Indonesia under-ocean pipelines.

See also: China (The People’s Republic of China, PRC); Crude Oil; Exploration; Exports; ExxonMobil; France; India; Indonesia; Japan; Liquefied Natural Gas (LNG); Natural Gas; Netherlands; Offshore Oil; Oil Transportation; Petronas (Malaysia); Pipeline; Portugal; Refining; Royal Dutch Shell; Singapore; South Korea (The Republic of Korea, ROK); Taiwan (The Republic of China, ROC); United Kingdom
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Mexico

Christopher Cumo

History and Geography

About 8,000 BCE, the inhabitants of modern-day Mexico domesticated corn, which is today a world staple. Theyalso grew squash, several types of beans, tomatoes, peppers, cacao, from which derives chocolate, and possibly tobacco.

Unique among the Americas, Mexico produced civilizations that rivaled any of the Old World. The greatest of these were the Olmec, the Maya, and the Aztecs. These civilizations created monumental architecture as grand as Egypt’s pyramids. An unpleasant though too common practice among the ancients was human sacrifice in the belief that only human blood could satiate the gods. This practice revolted the Spanish, the first Europeans to document the civilization of the Aztecs. Spanish explorer Hernan Cortez conquered the Aztecs in 1521. The Europeans brought with them diseases to which the Mexicans had no immunity and so died in horrific numbers. The period of Spanish rule was one of misery for the indigenes.

In 1808 Mexico, fired by the ideals of the American and French Revolutions, revolted against Spain. A bloody conflict ensued. Only in 1821 did Spain relent and recognize Mexico’s independence. In 1845 Mexico lost Texas to the United States. The resulting Mexican-American War (1846–1848) cost Mexico what became the American Southwest. In the early twentieth century, Mexico concentrated on mining precious metals and building railroads. Mexican officials sought to improve schools in an effort to supplant superstition with science. To foster economic growth, Mexico invested in agriculture, energy, and transportation. The country established a high tariff to protect Mexican businesses against cheap imports. In 1994, Mexico reversed its policy on the tariff, signing the North American Free Trade Agreement (NAFTA) with the United States and Canada. Burdened with illegal drugs and violence, Mexico faces an uncertain future.

Oil Production

Mexico has among the world’s oldest oil industries. Exploration dated to the nineteenth century and, by World War I, Mexico produced one-quarter of the world’s oil. Mexico is also noteworthy because it was only the second nation to nationalize its oil industry in the Americas. Mexico discovered oil in 1876. The United States and Britain sought to control Mexico’s new oil industry. Ordinary Mexicans distrusted U.S. and British oil companies and resented their profits. After World War I, discoveries elsewhere prompted the United States and Britain to diminish their investments in Mexican oil.

[image: image]

Former Mexican president Lázaro Cárdenas meeting with oil labor leaders in the Tamaulipas State, Mexico, in 1938. That same year, he announced that Mexico’s oil industry would be nationalized.

(Library of Congress)

The constitution of 1917 granted Mexico ownership of all subsoil wealth in the country. This premise underpinned the nationalization of the oil industry. In 1937, workers in the oil fields struck, demanding a 40 million-peso increase in pay. The oil companies rebuffed the workers, and in 1938, the crisis not having abated, the government ended the participation of foreign firms in Mexico’s oil industry. In the absence of foreign companies, Mexico created Pemex, the state-owned oil company, to manage the oil industry. Between 1961 and 1974, Pemex estimated that Mexico had 5 to 6 billion barrels of reserves. As new discoveries mounted, the total reserves increased to 11.2 billion barrels of oil in 1976, 16.8 billion barrels in 1977, 20 billion barrels in 1978, and 30 billion barrels in 1982. As reserves increased so did production. In 1972, Mexico produced 500,000 barrels of oil per day; in 1974, 650,000 barrels per day; and in 1977, 1.1 million barrels per day.

In 1976, Mexico announced its intention to spend $15.5 billion between 1976 and 1982 to intensify exploration and production with the aim of doubling oil and natural gas yields. Among the important discoveries was Reforma in southern Mexico, a source of oil and natural gas that formed in the Jurassic (200 to 145 million years ago) and Cretaceous (145 to 65 million years ago) periods and that lies 12,000 to 14,000 feet deep. Natural gas may account for half the hydrocarbons at Reforma. The formation holds its oil and natural gas under sedimentary rock, sandstone, for example, and clay. In places the rock is 6,000 feet thick. A single well at Reforma yielded 6,000 barrels of oil per day during the 1970s. In 1978, the Oil and Gas Journal set Reforma’s production at about 1 million barrels per day and estimated that when mature it might yield 3.5 million barrels per day. another important source is offshore Campeche, whose oil originated in the Paleocene period (65 to 56 million years ago). The giant or elephant field stretches more than 200 miles. Limestone caps the oil at the Bay of Campeche. These finds have led some analysts to estimate that Mexico contains 200 billion barrels of reserves, a number that puts Mexico in the class of Persian Gulf oil producers. Southeastern Mexico may contain more than 100 billion barrels of oil. The cost of extraction in the 1970s was about $1 to $2.50 per barrel. By contrast, the cost to extract a barrel of oil in Saudi Arabia was 30 to 50 cents.

The United States is the chief importer of Mexican oil because the two nations are neighbors, keeping transportation costs low. Mexico sells about half its oil to the United States, Canada, and South America and the other half to Europe and Japan. Mexico yields three types of oil: a heavy grade akin to bitumen, which has the consistency and appearance of asphalt and that is probably the least valuable type; a light, low sulfur type; and an ultra light grade. The last two grades are the most prized. In 2002, Mexico claimed the largest reserves in the Americas at 31 billion barrels of oil. By 2007, however, Pemex had downgraded these reserves to just 12 billion barrels of oil. By then, if one counts the tar sands, Canada had surpassed Mexico as the leading reservoir of oil in the New World. In Mexico’s favor is the Chicontepec basin, which may have a staggering 139 trillion barrels of oil, but it is so thick and heavy that current technology cannot extract or refine it. In 2002, Mexico discovered the Ku Maloob Zaap Field. Pemex aims to drill 82 wells in this offshore find and to build an underwater pipeline. In 2011, the field yielded 800,000 barrels of oil per day. Since 2004 production has held steady or declined. Nonetheless, as late as 2010, Mexico still yielded 3 million barrels of oil per day, making it the world’s seventh-largest producer.

Despite its long tenure as an oil exporter, Mexico is not a member of the Organization of the Petroleum Exporting Countries (OPEC). Ironically, as its production has ebbed, Mexico has forced the United States to turn to OPEC to meet a share of its imports. Despite Mexico’s production of natural gas, the country is a net importer, relying on the United States to export natural gas via pipeline to Mexico. The country uses natural gas to generate electricity. Because law limits the amount of foreign investment in the oil industry, Pemex shoulders the burden of arresting the decline in the production of oil and in accelerating the production of natural gas. Although oil is in decline it remains important, accounting for 16 percent of Mexico’s export revenues in 2011 and 34 percent of the government’s tax revenues. Of its own domestic consumption, Mexico derived 56 percent of its energy from oil and 29 percent from natural gas. Mexico derives more than half its oil from offshore fields in the Gulf of Mexico near the provinces of Veracruz, Tabasco, and Campeche. The last field produces about three-quarters of Mexico’s oil.

See also: Brazil; Canada; Egypt; Exports; France; Gasoline; Japan; Offshore Oil; Oil Barrel; Oil Field; Oil Nationalization; Oil Prices; Organization of the Petroleum Exporting Countries (OPEC); Pemex (Mexico); Pipeline; Saudi Arabia; Spain; United Kingdom; United States
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Morocco

Christopher Cumo

History and Geography

Slightly larger than California, Morocco is the westernmost country in North Africa. Its northernmost point lies near the Strait of Gibraltar in Europe. Its northeast coastline lies on the Mediterranean Sea, whereas its western shoreline lies on the Atlantic Ocean. On the east, Morocco shares a border with oil-rich Algeria; to the south, Morocco borders Mauritania. On the east lie the Atlas Mountains, averaging 11,000 feet in elevation. The Mediterranean coast is likewise mountainous. On the Atlantic coast are fertile soils for agriculture.

Humans arose in Africa about 200,000 years ago, yet their settlement in Morocco appears to have been comparatively late, with the arrival of the Berbers in the second millennium BCE. The Romans conquered Morocco in 46 CE, making it part of the province of Mauritania. The Romans built baths, temples, and roads and encouraged agriculture and commerce. Curiously, Morocco appears to have internalized little of the Roman legacy, perhaps because it has had several conquerors. As the Roman Empire fragmented in Late Antiquity, the Vandals, a coalition of German tribes, conquered Morocco in the fifth century CE. About 685, the Arabs, the latest in a series of conquerors, introduced Islam to Morocco. At first, relations between the Berbers and Arabs were productive. The two groups invaded Spain in 711, intent on converting its people to Islam. Thereafter, the Berbers revolted against the Arabs, seeking independence. In 1086, the Berbers conquered parts of Spain on their own, but Christian Europe defeated them in the thirteenth century.

Morocco had difficulty unifying as various tribes carved up the region into small kingdoms. Relations between the Berbers and Arabs continued to deteriorate. When Portugal and Spain invaded Morocco the little kingdoms put aside their disputes and unified against a common foe. In 1660, the Alewife dynasty, which claimed descent from the prophet Mohammad, set up a unified kingdom and rules Morocco today. During the seventeenth and eighteenth centuries, pirates used Morocco as a staging ground. Determined to stamp out piracy and interested in colonizing Morocco, France and Spain quarreled over who should rule the region. In 1904, France and Spain reached a secret agreement giving France most of Morocco and leaving Spain with just the southwest, known as the Spanish Sahara. The next year Germany, eager to explore for precious metals and minerals, tried to annex Morocco, bringing Europe to the brink of war. The Algeciras Conference in 1906 stripped France of most of its land in Morocco, giving it to the sultan of Morocco. Yet France did not stay out of Morocco. In 1912, France declared Morocco a French protectorate. After World War II, nationalism swept Morocco as it did the rest of North Africa and the Middle East. In 1953, France deposed sultan Muhammad V, but popular protests led to his restoration in 1955. In 1956, France and Spain recognized Morocco’s independence. In the 1990s, the son of Muhammad V granted political reforms, allowing a greater degree of participation in the political process while retaining power in the monarchy. The focus in Morocco has been to expand economic opportunity and employ the poor. In 2011, demonstrators asked for even greater freedoms and the reduction of the absolute monarchy to a constitutional monarchy. King Mohammad VI promised reform but has been slow to act.

Oil Production

Exploration for oil in Morocco began in 1929. By 1939 the yield of oil was about 5,000 tons per year. Output increased to 1963 and has since declined. Before 1956, a partnership between the government of Morocco and French firm Elf monopolized the oil industry. Since then private firms have bid on concessions, and the government appears to play a small role in the oil industry, though its state-owned oil company, ONAREP, has explored for oil since 1958, though progress has been slow. Between 1970 and 1980, the company drilled only five wells per year. Between 1958 and 1972, foreign oil companies made vigorous efforts to explore for oil in Morocco. This entire activity produced only small finds, causing many foreign firms to look elsewhere for oil. Oil production peaked in Morocco in 1963 at 149,000 tons. Morocco’s extant fields are aging and in decline, making the discovery of new sources of oil essential. In the late 1970s, American Petrofina and Elf returned to Morocco. In 1981, a large discovery of natural gas deflected attention away from oil. Phillips (today ConocoPhillips) drilled for oil offshore in the 1980s. Arco, Mobil (once Standard Oil of New Jersey and now ExxonMobil), and Amoco joined Phillips in this venture. The Kuwait Foreign Petroleum Corporation explored for oil on land. Frustrated with a lack of progress, Elf left Morocco in 1982.

In the 1980s, Morocco was a net importer of oil, importing 85 percent of its oil. Today the figure is 90 percent. In some ways, Morocco is still primitive in its use of energy, relying on fuelwood for 35 percent of its energy. Because of the demand for fuelwood, deforestation is a danger as Moroccans cut down forest three times faster than it can regrow. Among its sources of energy, oil ranked last in the 1980s, trailing natural gas, electricity, and coal. In the 1980s, analysts estimated that Morocco had more than 100 billion tons of oil shale, 6 billion tons of which might be recoverable. The major deposit of oil shale is at Timbedit in the Atlas Mountains, south of Fes. Smaller deposits exist elsewhere in the country. Timbedit has about 65 liters of oil per ton of shale. Timbedit has some 135 million tons of oil in 3 billion tons of shale. Experts thought this oil would be better mined than drilled for by conventional means. They expected a high rate of recovery of oil. Other shale deposits may have 5 billion tons of oil. Yet because of the cost of extracting this oil, no oil company has yet made a dollar on Morocco’s oil shale. Yet high oil prices may make shale appealing in the future.

Both on- and offshore, in both the Mediterranean Sea and Atlantic Ocean, Morocco has conventional deposits of oil and natural gas, though natural gas appears to be more abundant. Morocco has two refineries. The larger, Samir, has the capacity to refine nearly 6 tons of oil per year, but it has seldom operated at capacity. Overall, Morocco’s refineries have operated at 60 percent capacity. The government claims 12.5 percent of oil revenues. Morocco aims to be self-sufficient in oil; however, with 90 percent imports, this goal appears to be difficult to achieve.

Morocco’s infrastructure—ports, roads, airports, and pipelines—support an oil economy. The country has highly prized light oil in Essaquira and Prerif and heavy oil in Tarfaya. Despite the efforts of oil companies, most of Morocco remains unexplored. The moderate climate makes it possible to explore year round. Although its neighbor Algeria is oil rich, Morocco is comparatively poor. Morocco may have 60,000 tons of reserves and 1 billion cubic meters of natural gas. Morocco’s oil fields total 417,000 square kilometers. With 242 wells, Morocco has less than one well per 100 square kilometers. Foreign firms have explored 132,000 square kilometers of offshore area to a depth of 200 meters. Only 28 wells have been drilled offshore. Eleven of these wells have not yielded oil. The most important oil and natural gas fields are Essaovira Basin on the Atlantic coast, which produces oil and natural gas, and Gharb Basin in the north of Morocco, which yields natural gas. As demand overshadows supply, Morocco imports about 6 million tons of oil per year. Having had little success with oil, the government proposes to invest in coal and hydroelectricity. Of foreign firms, Royal Dutch Shell produces about 20 percent of Morocco’s oil, Total 18.5 percent, and ExxonMobil 10 percent. Other firms include Fastnet Oil and Gas, which has invested 15 million pounds sterling to drill for oil in Morocco. Geret Energy has acquired the right to explore for oil and natural gas offshore. Chariot Oil and Gas has likewise begun to drill for oil and natural gas in deep water.

See also: Algeria; Deepwater Horizon Oil Spill (Gulf of Mexico, 2010); Exploration; ExxonMobil; France; Germany; Imports; Kuwait; Kuwait Petroleum Corporation (KPC); Oil Shale; Petroleum Politics; Refining; Royal Dutch Shell; Spain; Standard Oil Company; United States
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Netherlands

Christopher Cumo

History and Geography

Called Holland through much of its existence, the Netherlands, bordering the North Sea, is about twice as large as New Jersey. Having 13,100 square miles, the Netherlands in 2014 had a population of 16.8 million. Life expectancy is 79.4 years. The terrain is low and generally flat, though in the southeast, hills reach 1,056 feet in elevation. Half the Netherlands is below sea level. The Dutch claimed this land by creating networks of dikes to hold back the North Sea.

The Netherlands entered the historical record in the first century BCE, when Roman commander Julius Caesar found it inhabited by German tribes: the Nervii, the Frisii, and the Batavi. The Batavi fought Rome for control of the Netherlands, surrendering only in 13 BCE. Even then, the Batavi would not accept a status as a conquered people but insisted that Rome treat them as allies. The Franks, famous for their settlement of Gaul (now France), ruled the Netherlands between the fourth and eighth centuries. In the eighth and ninth centuries, Frankish king Charlemagne ruled the Netherlands. The Hapsburg dynasty of Austria controlled the Netherlands until the sixteenth century, when Spain conquered it. The Dutch resented Spanish rule, and when Spanish king Philip II tried to Catholicize the Protestant Dutch, war erupted in 1568. The Dutch leader William of Orange took control of Dutch troops. He organized the seven northern provinces into the United Provinces of the Netherlands, which the Treaty of Utrecht recognized in 1579. Spain refused to relinquish control of the Netherlands until 1648.

In 1602, the Netherlands established the Dutch East India Company, which was active in Asia and the Americas. Through the company, the Netherlands emerged as a seafaring and colonial power. The 30 Years’ War (1618–1648), confirmed the Netherlands’s independence. In 1688, Britain invited a new William of Orange and his wife, Mary Stuart, to rule the island power. The two accepted and William, now King William III, used troops from the Netherlands and Britain to attack France, Britain’s rival. For a time, Belgium united with the Netherlands, though in 1830 Belgium declared independence. Unlike much of Europe, the Netherlands declared neutrality in World War I. During World War II, the Nazis did not respect the Netherlands’s neutrality and invaded the country in May 1940. Japan dealt the Netherlands another blow, conquering the Dutch East Indies. Allied troops led by the United States liberated the Netherlands in May 1945. The Netherlands found the Dutch East Indies no longer willing to submit to it. After four years of war the Dutch East Indies became independent, declaring itself the Republic of Indonesia, the world’s most populous Muslim nation. In 1963, the Netherlands granted New Guinea independence. In 1975, Suriname declared independence. The United States bought the Dutch West Indies in the Caribbean. Once a colonial power, the Netherlands had only the Netherlands Antilles and Aruba. In 1949, the Netherlands joined the North Atlantic Treaty Organization (NATO) and in 1958 the European Economic Community (now the European Union). In 1999, the Netherlands adopted the euro as its currency. By U.S. standards the Netherlands has liberal policies. Prostitution is legal. In 2000, the Netherlands was the first country to recognize gay and lesbian marriages. In 2002, the Netherlands legalized euthanasia.

The Netherlands is a cultural center. Its art has enchanted people for centuries. One of its most accomplished artists was Hieronymous Bosch (1450–1516), whose masterpiece The Garden of Earthly Delights leads the viewer on a journey from heaven to earth and to hell. It is considered one of the most nightmarish paintings ever conceived. The works of Pieter Brueghel the Elder (1525–1569) bear some similarities to Bosch, particularly his scenes of war and death, with The Triumph of Death being an example of such a work. The nineteenth-century master Vincent Van Gogh (1853–1890) is among the greatest, if most tormented, artists in history.

Oil Production

In 1923, oil was discovered in the Netherlands, surely by Dutch Royal Shell. A second strike followed in 1938, though not until 1945 did the Netherlands produce oil in commercial quantities. In 1953, oil was discovered in the western Netherlands. In 1961, the Netherlands began exploring offshore, though not until 1970 would the country strike oil offshore. Between 1945 and 1963 oil production grew rapidly, reached a plateau until 1966, and declined until 1982, when production increased rapidly to 1986, when production appears to have peaked and declined thereafter. Of particular importance was the discovery of the Schoonebeck Oil Field in 1943, the largest offshore find in Western Europe. Natural gas has also played an important role, at times outshining oil. The Ministry of Economic Affairs compiles data about the oil and natural gas industries. In 1992, the Netherlands drilled 30 wells both on- and offshore. Thirteen struck natural gas, 2 oil and natural gas, and 15 found nothing. Between 1945 and 1992, the Netherlands produced 98 million cubic meters of oil and 1.9 trillion cubic meters of natural gas. As of 1992, the Netherlands had 61 million cubic meters of oil reserves and 2 trillion cubic meters of natural gas. The government considers only 21 million cubic meters of oil and 1.9 trillion cubic meters of natural gas to be proven reserves. Rock dating to the Quaternary period (2.5 million year ago to the present) contains the most oil. Some of this oil, being 600 meters below this rock, is difficult to extract. Other deposits date to the Tertiary period (65 million years ago to 2.5 million years ago). Sandstone encases the natural gas.

Mark Moody-Stuart of Royal Dutch Shell emphasizes that technology is the crucial component for extracting the maximum oil from aging and less productive fields. He acknowledges that the Netherlands needs to increase oil production to attempt to keep pace with demand. Moody-Stuart sees the majority of grow in natural gas, not oil. The challenge for Shell is to bring oil and natural gas to market at low prices. Part of the challenge of producing enough oil is the desirability of supplying oil to China and India, where growth in demand is rapid. Supply from European producers like the Netherlands is important given the waning influence of the Organization of the Petroleum Exporting Countries (OPEC). In 1973, OPEC supplied half the world’s oil, a figure that fell to 30 percent in 1985. Shell in particular and the Netherlands in general are concerned with the effect of burning so much oil and oil products like gasoline on the environment and climate, though it is fair to note that Shell has a dismal environmental record in Africa and South America. In the Netherlands, Shell has pursued a strategy of exploring for new oil to take the place of declining and aging fields. Shell is investing in exploring for oil in the deepwaters of the North Sea. Since the oil shock of 1973, the Netherlands came to understand that it was too reliant on OPEC. Since 1973, the Dutch have invested heavily in domestic production to diminish the reliance on imports. The Ministry of Economic Affairs believes that the media overreacts to oil fires and blowouts and that images of these accidents have led the Dutch to fear the encroachment of oil companies on environmentally sensitive land. In sum, the government promotes and the public opposes drilling.

In 1973, as punishment for their support of Israel, the Arab states of OPEC refused to ship oil to the Netherlands and the United States. In the Netherlands, analysts predicted that the embargo would slow economic growth, increase unemployment, and widen income inequalities. In 1973, the Netherlands depended on oil for 53 percent of its energy consumption. Two-thirds of this oil came from the Middle East. Yet the importance of natural gas to the Netherlands made it less dependent on oil than the United States and several European countries.

The government of the Netherlands acted quickly. In October 1973, the Netherlands, intent on conserving oil, declared November 4, 1973, the first car-free Sunday. That is to say, it was illegal to drive on November 4. Although the government did not enact a speed limit, it asked drivers to limit their speed to 65 miles per hour. The government asked the Dutch to use bicycles rather than cars and to limit their reliance on the automobile in other ways. The government asked the Dutch to lower their thermostats in the coming winter. These government pronouncements met some resistance, sparking a debate over whether churchgoers would be exempt from the ban. As a result, government decided to begin the ban at 3 a.m., November 4 so that churches could celebrate a service in the very early morning. A second objection concerned mopeds. They used far less gasoline than the automobile, leading their advocates to petition for an exemption to the car ban. The government, realizing that prohibiting mopeds would incur the public’s anger, decided to exempt them.

The November 4 car ban was largely successful. The public, aware that it needed to ration gasoline, realized that this goal could be achieved only if it cut back somewhere. Sunday was a convenient day to observe rationing. Moreover, other countries instituted rationing, which gave the Dutch confidence that they were following the right course of action. Queen Juliana contributed to the sense of shared sacrifice by being photographed riding her bicycle. The calm that pervaded November 4 struck and satisfied the public. For one day at least, the usual hustle and bustle of the roads were silenced. People who wanted to go some distance took the railroad, whose number of passengers increased 30 percent on November 4. Particularly impressive was that people had arisen in the early morning to attend church. Gasoline stations observed the ban by remaining closed November 4. The roads were so deserted that children had a picnic on them. Curiously, the ban did not apply to foreigners in the Netherlands so that although Germans drove the roads, they were unable to fill their gas tanks and could not go very far.

The Dutch resented the Germans for spoiling the sense of solidarity that November 4 had forged. However, not all the Dutch were happy with the car-free Sundays. Some 120,000 motorists asked for an exemption. Government granted 15,000 exemptions. As the number of car-free Sundays multiplied, increasing numbers of drivers asked for an exemption so that by January 1974 the government had granted 74,000 exemptions. Some 90 percent of Dutch citizens obeyed the 65-mile-per-hour speed limit. Because voluntary compliance had worked, the attorney general of the Netherlands reported that there was no need for a law to impose a speed limit. A compulsory speed limit might unduly burden the police and courts. Some military commanders issued exemptions to their personnel, though their legality was suspect.

Shell, foreseeing the severity of the embargo, had urged the government to implement rationing. Shell proposed that oil companies defy OPEC by sharing oil equally with other European countries. If the Netherlands was taking a hit, all of Europe should reduce consumption. Shell and British Petroleum (once Anglo Persian Oil Company) agreed to supply oil to the Netherlands, even in the context of an embargo. U.S. oil companies were not so generous to the Netherlands. The Netherlands expected that Chevron (once Standard Oil of California) and Texaco would cease supplying oil to the country. Shocked by British Petroleum’s actions, Britons believed that the company should worry about supplying Britain, not others.

See also: Austria (Republik Österreich); British Petroleum (BP); Deepwater Horizon Oil Spill (Gulf of Mexico, 2010); Dutch Royal Shell; France; Gasoline; Germany; Israel; Oil Field; Organization of the Petroleum Exporting Countries (OPEC); Standard Oil Company; United Kingdom; United States
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Nigeria

Christopher Cumo

History and Geography

In the ninth century, the Kanem-Borno Empire ruled Nigeria, trading with North Africa across the Sahara Desert. The two dominant ethnicities were the Gwari and Fulani. Islam came to northern Nigeria in the eleventh century. Under Muslim leadership Nigeria traded with Muslim Arabia. Between the sixth and eleventh centuries, the Yoruba migrated to southwestern Nigeria, establishing an independent kingdom in the twelfth century. The Niger Delta emerged as a center of fishing. The Ijaw, Andoni, Itsekeri, and Nembe all migrated to the delta. Some of these people took up fishing because agriculture appears to have been a latecomer to Nigeria, particularly compared to its early adoption in Egypt. These ethnicities quarreled over who had the right to a piece of land. These conflicts continued into the fifteenth century when Europeans arrived.

Europeans planted the oil palm and enslaved the population. The Portuguese, Spanish, British, Dutch, and French all came to Nigeria in hopes of making a quick profit. They Christianized the south so that Nigeria existed uneasily with Muslims in the north and Christians in the south. Slave traders picked the young and healthy of both sexes, depriving Nigeria of important segments of the population. Under European ruthlessness, the child mortality of slaves was high, and the economy, focused on slavery, lost its diversity. Gaining control of Nigeria, the British ended slavery in their colonies in 1807, and they freed all slaves in the empire in 1834, including Nigeria.

After 1840, freed slaves from Sierra Leone strengthened Christianity in Nigeria. Most Nigerians were Protestant, the religion of their masters. Fewer adopted the Catholicism of Spain and Portugal. Christians set up schools, and some talented Nigerians made their way to the priesthood. In 1864, a Nigerian became the first Anglican bishop of the territory. The Nigerian church was critical of colonialism and preached self-determination. The British, sensitive about religious matters, did not try to stamp out Islam in the north but granted Muslims a degree of autonomy. Britain integrated Nigeria into a larger economy, encouraged people to work for wages, and to give up subsistence lifestyles. Those who worked for wages were subject to unemployment during slack times, and Nigeria became aware of capitalism’s shortcomings. Schools inculcated European values and sought to extirpate indigenous knowledge and folkways.

Independent on October 1, 1960, Nigeria found it difficult to sever ties with Europe. The new country needed foreign investment and continued to import finished goods from Britain to the detriment of local Nigerian businesses. Britain turned to Nigeria for primary products: palm oil, cacao, cotton, peanuts, coffee, and rubber. Bereft of administrative control from Britain, Nigeria has endured a succession of military dictatorships and corruption. Political parties charged one another with rigging elections.

[image: image]

Ijaw women protest the deal Chevron offered their people for oil exploration in their lands in July of 2002.

(AP Photo/Saurabh Das)

With 170 million inhabitants, Nigeria is Africa’s most populous nation. Nigeria has nearly one-fifth of Africa’s population and about 430 ethnicities. The largest groups are the Haussa-Feluni in the north, the Yoruba in the southwest, and the Igoba in the southeast. Forty-three percent of Nigerians are Muslim, 34 percent are Christian, and 19 percent cling to ancient religions. Some Nigerians are members of more than one religion.

Oil Production

For some 200 years, Nigeria was among the largest palm oil producers and even today ranks in the top 15. The Niger Delta is the center of palm oil cultivation. In 1908, Germany established the Nigerian Bitumen Company, Nigeria’s first oil company, for the purpose of exploring for oil. It seems surprising that Britain did not take the lead, but it was immersed in Iran. World War I forced Germany to cease exploration for oil. The end of the war witnessed the resumption of exploration and, later, the arrival of Royal Dutch Shell. Under Shell’s leadership, oil revenues grew swiftly and oil replaced agricultural products, including palm oil, as the leading export. In 1938, Shell began its rise to supremacy in Nigeria. That year Shell began to explore for oil in Nigeria. In 1956, it drilled a well in the Niger Delta, which yielded oil. Until 1957, Shell had a near monopoly on the oil industry. Thereafter, it contracted its operations to the most lucrative fields. Elsewhere Mobil (now ExxonMobil), Gulf Oil, Agip, Satrap, Tennco, and Amoseas gained a foothold. On the eve of independence, Nigeria produced 170,000 barrels of oil per day. Until 1965, Nigeria exported chiefly crude, when Shell built the first refinery. In the early days of Nigeria’s oil industry, the government was inactive, being content to collect royalties and taxes. Between 1967 and 1970, the Biofra War between rival ethnic groups tore up pipelines and ruined wells. Yet the oil economy rebounded quickly. In 1970, Nigeria produced a record 1 million barrels per day. In 1973, the figure doubled to 2 million barrels per day. Thereafter, production has fluctuated, but because it has never exceeded 2 million barrels per day, one suspects that Nigeria’s oil production peaked in 1973. Today, oil is Nigeria’s most important commodity. Oil accounts for nearly 90 percent of export earnings and more than 80 percent of tax revenues. These numbers reveal that Nigeria is as dependent on oil as are Middle Eastern and North African countries. Nigeria today produces roughly 3 percent of global oil production. Nigeria is the largest producer in Africa and the fifth-largest in the Organization of the Petroleum Exporting Countries (OPEC), which Nigeria joined in 1971. Shell has estimated Nigeria’s reserves at 20 billion barrels of oil. Nigeria also has large quantities of natural gas. Oil production is most intensive in the south, which contains some 80 oil fields. Many Nigerians settled the south in hopes of finding a job in the oil sector. Few did, as the oil industry employs only 1.3 percent of the labor force. Today, 14 foreign firms operate in Nigeria, most of which have partnered with the Nigerian National Petroleum Corporation (NNCP), which shares the cost of investment, exploration, and production. Among foreign firms, Shell produces 910,000 barrels per day, Chevron 380,000 barrels per day, ExxonMobil 310,000 barrels per day, Agip 130,000 barrels per day, Elf 95,000 barrels per day, and Texaco 60,000 barrels per day.

Until 1979, foreign companies controlled the oil industry, but that year the government created the NNPC, which is today the country’s largest oil producer. Shell remains the most important foreign oil company, though NNPC has partnered with Chevron (once Standard Oil of California) and ExxonMobil (once Standard Oil of New Jersey and Standard Oil of New York). Once an economically diverse country, Nigeria now focuses its attention on oil, believing that it can use oil revenues to build an affluent society. Nothing did more to quicken the transition to oil than the quadrupling of oil prices in 1973 by OPEC. Nigeria used asphalt, the heaviest grade of crude, to build roads and create jobs. Nigeria built homes along these roads, creating jobs in construction. Nigeria built airports, whose airplanes devoured aviation fuel. The country built refineries so that it would not need to import gasoline. Nigeria used oil revenues to build a steel industry. Yet Nigerian steel was expensive by global standards and therefore impossible to export. Oil revenues did not trickle down to the masses. Because of its large population, if every Nigerian split a typical year’s oil revenues each would receive just $250. Because Nigeria has neglected agriculture, it must use some of its oil revenues to import food. The army also took its cut of oil revenues. Oil revenues have also caused inflation, leading to strikes for higher wages. The ruling elite took most of the oil revenues, leaving nothing for the masses. The elites have hidden oil wealth in international banks and tax havens. Unable to prod wages higher, the masses have seen their incomes stagnate, and they resent the elites. Oil had widened the income gap and intensified social tensions. Inflation now stands at 37 percent per year, and per capita income is just $240 per year.

Nigeria has little use for natural gas, wastefully burning it, a practice known as flaring. The flaring of natural gas causes the emission of methane (pure natural gas), carbon monoxide, and carbon dioxide. Rain brings these emissions back to earth as a black deposit on plants, fields, and homes. Flaring causes acid rain, which contaminates plants and water, and leaves land barren that once hosted bananas, oranges, and mangoes. Nigeria’s oil companies do a poor job of maintaining their pipelines. Oil leaks pollute the ecosystem. Shell has laid 6,200 kilometers of pipelines in the Niger Delta. These pipelines have corroded, leaking oil that sometimes catches fire. Shell’s pipelines have leaked some 7,350 barrels of oil per year. An independent firm estimates that Shell’s pipelines spilled 1.6 million barrels of oil between 1982 and 1992. This oil contaminates soil and groundwater. Oil spilled in rivers has killed fish, aquatic invertebrates, birds, and amphibians. OPEC admits that oil spilled in Nigeria is of the same magnitude as a major oil spill by a tanker, as happened in Alaska for example. Oil blowouts may be more damaging than oil spills. One blowout in Nigeria in October 1992 ruined the purity of a local stream, which had been a source of drinking water. The blowout destroyed habitat, killed aquatic life, and blackened vegetation. Refineries emit toxic phenols, cyanide, and sulfides. Shell has been slow to take responsibility for its recklessness and has accused the government of inaction instead. Shell has bribed local chieftains to gain access to their land and has also blamed environmental problems on the indigenous peoples. By 1993, Shell was losing $200 million per year in Nigeria, was mired in unfavorable press coverage, and pulled out of the country, blaming ethnic conflict and the use of the army to quell violence with more violence for its decision to leave the country. Shell claimed it would return only at the invitation of the people. Others saw Shell’s departure as a decision to minimize any consequences that Shell might face for ecocide. Yet the international community cannot agree on whether Shell has really left Nigeria. Some journalists report that it continues business as usual. One wonders whether Shell would have treated the environment so savagely had the oil industry belonged to a European country or the United States rather than to an African nation. The pursuit of oil, we have seen, has led companies to destroy forests and cropland, deplete water supplies, and injure natural resources. Shell’s use of dynamite to clear land for wells has destroyed homes, crops, and forests. Roads cut through what had once been farmland. Shell is responsible for the loss of innumerable tons of food that Nigerians had once grown for themselves. Shell has never paid compensation for any of this destruction.

See also: Egypt; ExxonMobil; France; Germany; Netherlands; Niger Delta (Nigeria); Nigerian National Petroleum Corporation (NNPC); Oil Barrel; Organization of the Petroleum Exporting Countries (OPEC); Pipeline; Portugal; Royal Dutch Shell; Spain; United Kingdom; United States
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Norway

Christopher Cumo

History and Geography

Norway has 118,865 square miles and, as of 2010, a population of 4.6 million people. The birthrate is more than double infant mortality. Life expectancy is a robust 80.1 years. The capital and largest city is Oslo. Other important cities include Bergen, Stavanger, and Tronheim. Norway is the westernmost Scandinavian country, and it extends more than 300 miles north of the Arctic Circle. It is the northernmost European country. Norway is about the size of New Mexico. About 70 percent of the country is too cold or too mountainous to be inhabited. Galdha Peak, at 8,100 feet, is Norway’s highest point. The chief river, the Glama, is more than 370 miles long.

German tribes may have been the earliest inhabitants of Norway. By the Middle Ages the Vikings were an important element in the population. Between the eighth and eleventh centuries, the Vikings invaded northern Europe repeatedly and were brutal to its people. In the eleventh century, Norwegians converted to Christianity, though with the Reformation they would become Lutheran. After 1440 Denmark ruled Norway. In 1814, Norway united with Sweden. Relations between the two were tense, and Norway demanded a degree of autonomy. In 1905, Norway separated from Sweden and instead invited a Danish prince to rule Norway. Norway and Sweden agreed not to arm the border between them.

During World War I, Norway, Sweden, and Denmark declared neutrality. The three countries agreed to aid one another in the case of invasion. World War II was a more difficult affair. In April 1940 Germany invaded Norway. The Norwegian army resisted bravely but surrendered after two months of fighting. The Norwegian king fled to Britain, establishing a government in exile. Prime Minister Vidkun Quisling remained in Norway, cooperated with the Nazis, and earned the enmity of the people. Upon the German retreat at war’s end, Norway executed Quisling. The Norwegian word for traitor is “quisling.” Although the Germans appeared to have ruined the economy, Norway recovered with surprising speed. The country joined the North Atlantic Treaty Organization (NATO) in 1949.

In the late twentieth century, the Labor and Conservative Parties vied for votes. Neither party had the luxury of commanding a majority in the legislature. Although Norway had been part of the European Community, voters in November 1994 decided not to seek membership in the European Union. In April 2008, Norway no longer required its citizens to be Lutheran. The king, however, must be Lutheran. Norway has grown to tolerate other faiths and even atheism. In June 2008 Norway legalized same-sex marriage. Other salient issues have arisen in the twenty-first century: how to remain economically competitive while maintaining a large social safety net, how to integrate minorities into the larger society, and how to decide who to admit to the country in the first place.

Oil Production

Norway has used oil wealth to benefit its entire people by strengthening the social safety net, including the funding of pensions. Norway also implements progressive environmental policies to counterbalance the tendency of oil to worsen acid rain and the pollution of greenhouse gases. Oil has also grown so large that one analyst fears that it is gaining too much political clout. Significantly, oil is powerful enough to block Norway’s progress to renewable sources of energy. Oil has also muted the debate over how to minimize the danger of climate change. As in the United States, the debate over climate change appears to have stalled in Norway. Big Oil will not admit culpability, and government appears afraid to challenge the oil companies.

In the 1960s, at the beginning of the oil era, one has the sense that oil companies were ascendant in Norway. They did as they wished without government intrusion. Yet Norway had counterbalances to Big Oil. Strong unions, grassroots organizations, an environmental consciousness, and public opinion all wished to diminish the influence of oil companies. In 1972, Norway created Statoil, the national oil company, with the aim of distributing oil wealth to all segments of society. Norway privatized Statoil in 2001. In 2007, Statoil merged with Norway’s second-largest oil company, Norsk Hydro Oil and Gas.

In 1962, the U.S. oil company Phillips Petroleum Ltd. (today ConocoPhillips) approached Norway about the possibility of exploring for oil. Phillips Petroleum wished to concentrate on the potential for oil offshore, that is, in the North Sea. The Geological Survey of Norway, believing that Norway had no oil, tried to dissuade Phillips Petroleum. Between 1962 and 1965, Royal Dutch Shell and Mobil (once Standard Oil of New York and now ExxonMobil) also expressed interest in drilling in the North Sea. In preparation for this activity, Britain, Denmark, and Norway divided the North Sea into British, Danish, and Norwegian sectors. By 1965, Norway was prepared to sell concessions. In 1969, Phillips Petroleum made a large strike in the North Sea. Indeed, the field, Ekofisk, is the world’s largest offshore oil field. The discovery quickened the pace of exploration. By the 1970s, Norway was yielding commercial quantities of oil. By 2000, Norway was the world’s third-largest oil and natural gas exporter. Importantly, Norway did not need oil wealth to diversify the economy because the economy was already diversified. In addition to oil, Norway exported wood, pulp, paper, fish, and iron. Despite having a king, Norway also had a long tradition of democracy, allowing ordinary Norwegians to voice their opinion about the oil industry. Norway was far ahead of the underdeveloped nations in Africa that fell prey to oil companies. Norway used its concessions as a tool to select the oil companies that it would permit access to its oil and natural gas fields. Concession also served to demarcate the boundaries of exploration. From the outset, Norway required oil companies to hire Norwegian workers.

With oil in quantity, Norway was able to power its ships. Norway’s ships not only exported oil to the rest of Europe, they carried oil from the Middle East and North Africa to Europe and the United States. Norwegian shipping therefore had long been integrated into the world’s oil economy. Unlike the United Kingdom and British Petroleum or the Netherlands and Royal Dutch Shell, Norway did not initially have a tradition of strong, independent oil companies. Norway’s Norsk Hydro Oil and Gas was nonetheless able to enter the domestic market for oil in conjunction with Phillips Petroleum, Shell, and Mobil.

When Norway created Statoil in 1972, it tended to award concessions to Statoil rather than to foreign firms. Public opinion and policymakers supported this step. This step deepened government’s involvement in Norway’s oil industry. The 1990s, were a difficult period for Norwegian oil. The price spikes of the 1970s did not recur in the 1990s. The pace of exploration slowed. Integration in the European Community (now the European Union) left Norway vulnerable to the possibility that British Petroleum or Shell might undercut its oil prices. Aware that it was not finding enough oil at home, Norway looked abroad for oil.

Environmentalists grew more militant during the late 1980s. In 1989, Norway was the first country in the world to set limits on carbon dioxide emissions, and it introduced a carbon tax in 1991. The Labor Party, however, backed away from these policies. Norway has yet to solve the problem of how to be a country that values environmentalism as it produces and consumes oil and natural gas. Fortunately, Norway derives all of its electricity from hydropower and so does not need to divert oil and natural gas to this sector of the energy economy. Norway is proud that its natural gas exports allow the rest of Europe to convert its power plants from coal to natural gas, though even natural gas still emits carbon dioxide. Norway aims not to be a carbon dioxide polluter by 2030. Norway has also taken leadership in promoting carbon capture and sequestration. In addition to oil, natural gas, and hydroelectricity, Norway also has coal.

See also: British Petroleum (BP); Crude Oil; Exports; ExxonMobil; Germany; Natural Gas; Netherlands; Offshore Oil; Oil Prices; Oil Tanker; Oil Transportation; Royal Dutch Shell; Standard Oil Company; Sweden; United Kingdom; United States
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Oman

Xiaobing Li
Michael Molina

History and Geography

In the Middle East Oman is officially called the Sultanate of Oman. This Arab state is located along the southeast coast of the Arabian Peninsula, bordered by the Gulf of Oman on the north; by the Arabian Sea on the east and south; by the Republic of Yemen on the southwest; by Saudi Arabia on the west; and by the United Arab Emirates on the northwest. It has a total area of 119,500 square miles and a coast line of 1,308 miles. Oman has three geographic regions: coastal plain, ranges of mountains and hills, and an interior plateau. The coast plain along the Gulf of Oman has the country’s principal agriculture and main cities. The mountain ranges are in the north with some peaks reaching elevations of 9,843 feet. The vast gravel desert plain is the main part of central Oman. The peninsula of the Musandam exclave is separated from the rest of Oman by the United Arab Emirates. The climate is generally hot and arid, but the humidity along the coast is high. Its population totaled 3.15 million in 2013 and its capital city is Muscat.

Oman’s principal natural resource is petroleum. Its proved crude oil reserves totaled 5.5 billion barrels (about 750 million tons) in 2010, the twenty-fourth largest yield in the world. Its annual oil outputs reached 318.9 million barrels (43.5 million tons) in 2010. Most of its oil is exported to countries in Asia such as China, India, Japan, and South Korea. Its oil exports totaled 745,000 barrels per day in 2010, about 272 million barrels (37.1 million tons) that year, over 85 percent of its total annual oil outputs. Its proved natural gas reserves totaled 849.5 billion cubic meters in 2010, the twenty-eighth largest in the world. Its annual natural gas production reached 27.8 billion cubic meters in the same year. Since 2000, Oman has developed liquefied natural gas (LNG). Most of its natural gas is exported to countries such as Japan, South Korea, Spain, and the United States. Its natural gas exports totaled 11.7 billion cubic meters in 2010, over 42 percent of its total annual gas production.

Early human population moved from Africa into the region around 110,000 years ago. Archaeologists have discovered human settlements dating back to 7615 BCE, the oldest in the area. About 2000 BCE, the region was actively involved in land and water route trading. After 500 BCE, Oman was under control and influence of three Persian dynasties: Achaemenids, Sassanids, and Parthians. In 200 CE, the Sassanids replaced the Parthians and held the area until the rise of Islam 4 centuries later. The Omanis accepted Islam in the seventh century and elected their first imam in 751. In the tenth century, the Qarmatians conquered the country, and it was later occupied by the Seljuks. The Portuguese were the first Europeans to arrive in Oman in 1507, but were driven out of Muscat by other European powers and Iranians in 1650. The Omani leaders expelled the Iranians and founded the present dynasty in 1741. The imam took the title of sultan in 1861, and established special relations with Great Britain in the late nineteenth century. In 1920, Great Britain signed a treaty with Oman to recognize its sovereignty. In 1970, the country became the Sultanate of Oman.

Oil Production

In 1962, the Yibal Oil Field was discovered in northwestern Oman, and extraction began in 1967. The Naith and Al-Huwaisa Fields were discovered from 1963 to 1969. From the 1970s to 1980s, 58 oil fields were discovered and became operational. From 1988, Oman began its successful offshore drilling and exploration of both crude oil and natural gas. Its proved gas reserves increased from 340 billion cubic meters in 1992, to 700 billion cubic meters in 1995, and to 849.5 billion cubic meters in 2010. The Oman Liquefied Natural Gas Company (OLNG) is the largest LNG enterprise in the country. The Omani government owns 51 percent of its share, Royal Dutch Shell 30 percent, Total 5.54 percent, and LNG of South Korea 5 percent. The Petroleum Development Oman (PDO) is the largest oil enterprise in the country, and the government owns 60 percent of its shares. PDO controls 90 percent of the oil reserves and 94 percent of oil outputs. Because some of the oil fields have aged, the oil outputs have experienced ups and downs in recent years: from 972,000 barrels per day in 2000, down to 714,800 barrels per day in 2007, a decrease of 26 percent. It then rebounded to 816,000 barrels per day in 2009, and made another jump to 930,000 barrels per day in 2012.

See also: China (The People’s Republic of China, PRC); Crude Oil; Exports; India; Iran; Japan; Liquefied Natural Gas (LNG); Natural Gas; Offshore Oil; Oil Field; Portugal; Reserves; Royal Dutch Shell; Saudi Arabia; South Korea (The Republic of Korea, ROK); Spain; United Arab Emirates (UAE); United Kingdom; United States; Yemen
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Peru

Christopher Cumo

History and Geography

Petroperu, the state-owned oil company, explored for oil in the 1970s. It was profitable then, thanks to the high oil prices that the Organization of the Petroleum Exporting Countries (OPEC) had achieved. But as prices declined in the 1980s the company lost money, so the government privatized the oil industry in the 1990s. Peru had permitted private companies to do business in the country, but only under the guidance of Petroperu. After privatization this restraint was lifted. Among others, Peru awarded concessions to Royal Dutch Shell, Mobil (once Standard Oil of New York and now ExxonMobil), and Chevron (once Standard Oil of California).

Between 40,000 and 12,000 years ago humans crossed what was a land bridge from Asia to the Americas, settling Peru millennia before the Spanish conquest. The ancient Peruvians may have been the first to cultivate the potato in the Andean highlands. The crop is today a world staple in the temperate zone. The Inca conquered Peru in antiquity. In the sixteenth century, the Spanish conquered the Inca and Peru. The Spanish brought European diseases to which the Peruvians had no immunity. The Spanish carved up Peru into large estates and became wealthy. These elites governed Peru with no input from the native peoples. Some Peruvians, not influenced by the Catholicism of Spain, have clung to ancient religions. Temperatures average 79 degrees Fahrenheit with summer maximums of 100 degrees and winter minimums of 41 degrees. Temperature decreases with elevation. Most rain falls between November and April, averaging 118 inches per year.

Oil Production

In the nineteenth century, the elites invited U.S. and European investment in the mines. An independent Peru fared little better. Military dictatorships controlled the government. In 1968, Peru nationalized the mines and oil industry. In the 1980s, the government moved to privatize oil to gain investment from foreign oil companies. The government is either unwilling or unable to ensure minimal living standards for its people. For instance, Americans take clean drinking water for granted, but this is not the case in Peru, where as recently as 1991 cholera decimated the capital city of Lima. Illegal drugs, many of which go to the United States, remain problematic. Guerillas have assassinated officials in the cities and for a time occupied the Japanese embassy. The government responded by declaring martial law.

[image: image]

Toxic materials are discharged into the Corrientes River near Iquitos, 625 miles (1,010 km) northeast of Lima in this photo taken in July 2002. Environmentalists say an Argentinean company, Pluspetrol, is responsible for frequent crude oil and salt leaks as well as discharging hydrocarbons, heavy metals, and toxic chemical wastes in the Corrientes, Pastaza, and Tigre Rivers. The contamination has killed off most fish and made the river water unsafe for drinking and even bathing.

(AP Photo/Racimos de Ungurahui)

In many respects, Peru nurtures its tradition as a rural country, with the people tending potatoes in the highlands and rubber and cinchona (the source of quinine) trees in the rain forest. Yet in many cases the masses had little option but to labor on the rubber and cinchona estates of the elites in the nineteenth century. In the twentieth century, Peruvian rubber and quinine dwindled in importance. Also in the twentieth century, the population grew more from immigration than from natural increase. In robust years the population has grown nearly 6 percent per year. Farmers pursue a type of slash-and-burn agriculture, clearing land during the dry season, igniting the trees and brush, and allowing the ashes to penetrate the soil. In the lowlands they plant corn, yams, manioc, bananas, sweet potatoes, tobacco, and coca and potatoes in the highlands. A field becomes exhausted in three years, requiring the clearing of new land. In some indigenous groups men hunt and men and women fish. Historically, Peru has been a food exporter. Cotton, sugar, rice, vegetables, tobacco, fish, and wine are important exports. Once the leading import, fish now total only 10 percent of Peru’s exports.

Oil is not as important as elsewhere in South America, accounting for only about 6 percent of export earnings. Problems have plagued the oil industry. In the 1970s, the government built a pipeline to carry oil across the Andes, but many wonder whether the expense of construction will ever be recouped. Production is often too low to use the pipeline to capacity. In the depressed 1980s, exploration fell 60 percent in Peru, which produced just enough oil to satisfy domestic demand. In lean years Peru had to import oil. Since the 1990s, Peru has been an oil importer, importing as many as 7,800 barrels of oil per day. Under privatization Petroperu grew smaller, more competitive, and apparently more ruthless in its treatment of the indigenes.

Between 1968 and 1975, Petroperu made large discoveries of oil. In the 1970s, Peru permitted the U.S. company Occidental Petroleum, known simply as Oxy, to operate in the country. Oxy made large discoveries of its own in land bordering Ecuador. Today, this is most productive oil region and has some 100 oil rigs. Peru has invested $1 billion in developing this area. In addition to Petroperu and Oxy, Shell, Chevron, and Mobil produce oil on this land.

Peru’s Directorate General of Environmental Affairs is charged with enforcing environmental laws. Oil companies must submit a plan for sustainable exploration and production to the directorate. The companies must specify the steps that they will take to ensure that oil does not contaminate soil and water. Yet Peruvians have only 45 days to challenge an environmental plan, after which oil companies are insulated from legal action. There is concern that Mobil, operating with a 40-year concession in the rain forest, will inevitably harm the biota. Although it is legal, Mobil has cleared the rain forest quickly, in some cases to make space for the takeoff and landing of helicopters that take workers to and from oil fields.

Oil companies use dynamite to clear a site on which a well will be erected. This land often belongs to indigenous people. The process of drilling for oil inevitably pollutes soil, water, and air. Shell has been particularly ruthless in cutting down rain forest so that it can explore for oil. When Shell opened up a remote region its workers came in contact with an isolated indigenous group with no resistance to European diseases. The indigenes died in large numbers. There was no hospital to treat the sick, a fact that surely increased the mortality rate. According to one estimate, 25 percent of the indigenes perished, though another estimate puts the mortality at 80 percent. Influenza and whooping cough were particularly lethal. The weakened survivors had difficulty procuring enough food for sustenance. Frightened by Shell, the people fled to another territory, not realizing that they had settled in a nature preserve. When scientists complained, the government tried to resettle the indigenes on the land that Shell had claimed as its own.

Oxy and Petroperu have contaminated soil and water by spilling oil, which has endangered the livelihoods of the Kwichua, Achuar, and Uarinas peoples. Oxy has polluted the Tigre River, the source of drinking water for the Kwichua, causing 18 children to die. The oil contaminated the Corrientes River, which likewise killed the Achuar and the fish that were a staple of their diet. The Iquito hospital is not equipped to treat the large number of indigenes who suffer oil contamination. Aside from the Tigre and Corrientes Rivers, oil has polluted the Samiria, Cocha Pasto, Capahwari, Coca Montana, Pastaza, Maranon, and even the Amazon Rivers. One Achuar spokesperson witnessed the destruction of his land and water for 20 years and complained repeatedly to Petroperu. The company denied wrongdoing. The government has established investigative committees, but one never learns of their actions. The spokesperson recalled that five men died from eating contaminated fish and that the children were always sick. Petroperu blames malaria, tuberculosis, hepatitis, anemia, and yellow fever. A pipeline has leaked oil into the Maranon River, on which the Aguarum depend for water. Petroperu’s solution was to give the indigenes plastic buckets to collect rainwater for drinking. Some men from indigenous groups have left wives and children to work in the oil fields, leaving their families to fend for themselves. In these cases, women must do all the household chores and farm on their own. There are reports that oil field workers kidnap and rape indigenous women. With oil field workers have come alcohol, prostitution, and violence.

Indigenous peoples have come to realize that their best hope of protecting themselves from oil companies lies in organizing. The Federacion Nativa del rio Madre de Dios y Afluentes (FENAMAD) is fighting the encroachment of oil companies onto the land of the Harakmbut. Other groups, in solidarity with the Harakmbut, have joined this alliance.

See also: ExxonMobil; Oil Field; Oil Prices; Organization of the Petroleum Exporting Countries (OPEC); Pipeline; Royal Dutch Shell; Spain; Standard Oil Company; United States
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Philippines

Xiaobing Li
Michael Molina

History and Geography

In Southeast Asia, the Republic of the Philippines is officially an insular country in the Western Pacific Ocean. It is surrounded by the Philippine Sea on the east; by the Celebes Sea on the south; by the South China Sea on the west; and separated by the Bashi Channel from the island of Taiwan on the north. It is about 750 miles southeast off the coast of Vietnam on the Southeast Asian mainland. The Philippines has more than 7,100 islands with a total area of 115,830 square miles. It has a coastline of 22,550 miles, the fifth longest in the world. The islands are the summits of a partly submerged mountain mass, extending north to south about 1,150 miles, and all are mountainous. About 460 of these islands are more than 1 square mile in area, and only 11 islands have an area of more than 1,000 square miles each, and they contain the bulk of the population. These larger islands, especially Luzon and Mindanao, have more diversified land features with broad plains and level, fertile valleys in the interior. Earthquakes are fairly common in the islands, which have about 20 active volcanoes. Apo Volcano in southern Mindanao is the highest point (9,692 feet) in the Philippines. The country has tropical weather with monsoonseasons: northeastern wind during the dry season from November to April and southwestern wind during the rainy season from May to October. Its interior valleys are warmer than the mountain slopes and peaks. The Philippines population totaled 105.7 million in 2013 and its capital city is Manila.

The Philippines has rich mineral resources along with forest resources. The principal minerals are gold, copper, iron, and coal. Its petroleum discovery and exploration developed slowly in the 1960s through 1980s and made several breakthroughs in offshore drilling and production in the 1990s. Its proved crude oil reserves totaled 139 million barrels (about 18.97 million tons) in 2010. Its annual oil outputs increased from 2.64 million barrels (360,000 tons) in 2001 to 6.23 million barrels (850,000 tons) in 2010. Its annual natural gas production increased from 350 million cubic meters in 2001 to 3,200 million cubic meters in 2005. Its proved natural gas reserves totaled 98.5 billion cubic meters in 2010. The major oil and gas reserves are located in the offshore area of the Palawan Basin and the Cebu-Visayan Basin. The Philippines has sovereignty disputes over several islands in the South China Sea against claims made by China and Vietnam.

The earliest humans that arrived in the Philippine Islands came from the Malayan Archipelago in the west about 250,000 years ago. Later, a Mongoloid people came from the north over a land bridge about 25,000 years ago, during the Ice Age. More groups from China and Vietnam arrived about 7000 BCE. The largest migrations to the islands occurred in approximately 200 BCE from the Malay Peninsula and Indonesia. The immigrants brought their iron tools and trade contacts with Arabia, India, and China. By the fifth century CE, a new Filipino civilization emerged from the mixture of Negrito, Indonesian, and Malay cultures. In approximately the twelfth century, the Sumatra-based kingdom of Sri Vijaya extended its influence to the Philippines. From the fourteenth to fifteenth centuries, the Chinese Ming dynasty (1368–1644) firmly established its hegemony and maintained resident governors on the islands.

In 1521, Portuguese Ferdinand Magellan was the first European to arrive at the islands during his global navigation in the service of Spain. He was killed on the island of Mactan in that April. In 1542, the Spanish expeditionary force from Mexico named the islands the Philippines after their king Philip II. In 1565, the Spanish established the settlement and colonized the Philippines until 1898. During the colonization, Manila became the base for Spanish expansion in the central and northern islands, and the headquarters for Christianity, which became popular in the country. In today’s Philippines, 90 percent of the total population are Christians, the largest majority in Asia. About 80 percent of the Filipino Christians belong to the Roman Catholic Church. During the Spanish-American War of 1898, Spain was defeated and the Philippines were taken over by the United States. Although the Filipinos celebrate their declaration of independence in that year, they became fully independent only on July 4, 1946.

Oil Production

The Philippines’s petroleum industry developed slowly in the early twentieth century. The country had drilled only 20 oil wells before it was invaded by Japan in 1942. After World War II, 138 wells were drilled from 1949 to 1961, but no industrial crude oil or natural gas was discovered. In the 1960s, the oil industry shifted its efforts from inland to offshore exploration, drilling 112 wells beneath the ocean from 1962 to 1972. In 1976, crude oil was discovered at the offshore Nido well, about 930 feet below the ocean’s surface, which produced 1,510 barrels (206 tons) of crude oil per day. Soon nearby, Cadlao and Matinloc oil fields were also producing a great deal of crude oil. In the 1980s, the Philippines began its offshore natural gas exploration. In 1988, the Camago gas field was discovered off the Palawan Basin, about 1,485 feet below the ocean surface, with a proved reserve of 19.8 billion cubic meters of natural gas. In 1991, the Malampaya and San Martin gas fields were discovered. The Malampaya has a proved reserve of 104.7 billion cubic meters of natural gas, and it began production in 1992.

The Philippine government changed its petroleum policy in 1998 by opening up its oil business and market to foreign companies for more investments and new technology. The state-owned Philippines National Oil Corporation (PNOC) had monopolized 90 percent of the country’s petroleum industry since it was founded in 1973. After 1998, more Western oil companies had new opportunities to join Philippine oil and gas ventures. The Malampaya offshore gas production project began in 1999, requiring a $4.5 billion investment. It would build an underocean gas pipeline spanning 15 miles from the Malampaya field to three electricity power plants on Luzon Island. Royal Dutch Shell shared 45 percent of the total investment, Chevron 45 percent, and PNOC only 10 percent. It became the largest gas utilization project and the largest foreign investment in the history of the Filipino petroleum industry. By 2001, the underwater gas pipeline was completed, and the three Luzon power plants began operations. The Malampaya offshore oil exploration project began in 2001 with a request of a $2 billion investment to cover the drilling cost. Royal Dutch Shell again shared 45 percent of the total investment, Chevron 45 percent, and PNOC 10 percent. By 2006, the proved reserve of crude oil at the Malampaya field totaled 40.3 million barrels (5.5 million tons).

See also: China (The People’s Republic of China, PRC); India; Indonesia; Japan; Malaysia; Mexico; Natural Gas; Offshore Oil; Portugal; Royal Dutch Shell; Spain; United States; Vietnam
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Poland

Michelle Brym

History and Geography

The nineteenth-century development of the oil industry in Poland was the first to emerge in Europe. Poland today continues to produce crude oil yet is dependent on imported Russian crude oil to meet domestic demand. In 2009, Poland produced 25,000 barrels of oil per day, imported 558,000 barrels per day and exported 50,000 barrels per day. The industry benefits from the country’s location as a transit country for Russian oil to Western European markets. Conscious of the potential risks associated with dependence on one supplier, Russia, Poland is trying to diversify import suppliers, transit routes, and increase domestic oil production. The discovery of new oil fields in Poland, along with economic and political reforms, has attracted the interest of mid-size foreign oil companies and contributed to a recent revival of the domestic oil industry.

The Polish oil industry began in the Carpathian Mountains, a region that had plentiful rock oil resources and an abundant amount of shallow oil wells. Oil had long been used by peasants to lubricate wagon wheels or as medicine to treat skin disease on their livestock. The invention of a lamp that would burn petroleum safely and the successful usage of the new product to light the Lviv General Hospital in 1853, the first public building to be lit by petroleum, would boost the demand for Carpathian oil in Europe. The production of a petroleum oil lamp was the work of a Polish pharmacist Ignacy Lukasiewicz who is today remembered as the founder of the Polish oil industry. The bases for the claim that the oil industry began in Poland derive from Lukasiewicz’s development of the petroleum oil lamp along with the assistance of Jan Zeh at the pharmacy Under the Stars (Pod Gwiazdą). Lukasiewicz’s contribution to the development of the oil industry continued with his involvement in the establishment of the first refineries in Gorlice, Jalo, Polanka, and Ulaszowice.

The production of oil peaked in the Carpathian Region in 1909, with the Borysław-Dorohobycz basin and Skhidnytsia as the most productive oil fields. At the time, these oil fields were within the borders of Galicia, a province in the Austria-Hungarian Empire, a political entity that existed from 1772 until 1918. Galicia was the third-largest oil producer in the world in 1909; however, by the end of World War I, the region dropped out of the top 10 ranking. Oil production in the region was disrupted by the territorial dispute over the borders of the nations that emerged after the breakup of the Austrian-Hungarian Empire, mismanagement of oil fields, and the dramatic increase in global oil production outside of Europe and in such countries as the United States, Mexico, and the Soviet Union. When Eastern Galicia formally became part of Poland once again in 1923, Borysław, although no longer the oil center in Europe, became the center of the Polish oil industry. The oil industry, with investments from French companies, saw an increase in production throughout the early 1920s but did not survive World War I. At the end of the war the region became part of the Soviet Union, and, today, the historical city of Borysław is known as Boryslav and is part of the Ukrainian Lviv Oblast.

During the five decades Poland was part of the Soviet Bloc, 1950–1990, there was limited investment in the Polish oil industry. The energy market in Poland, similar to the other member countries of the Council for Mutual Economic Assistance (COMECON), was influenced by central planning that aimed to provide universal access to energy resources and support heavy industry. Poland was heavily reliant on domestic coal, nuclear power, and energy imports from the Soviet Union to meet its energy demand. Ninety percent of the oil and gas used in Poland came from the Soviet Union. The discovery of oil in western Poland in 1961 through 1965 provided a minor revival of the Polish oil industry. Domestic oil production had dropped again by the 1980s to half of the 1970s levels because of the drop in oil consumption associated with the economic slowdown and the lack of modern exploration techniques such as 3-D seismography. The industry fell once again into decline during the restructuring of the centrally planned economy in the early 1990s that followed the breakup of the Soviet Bloc.

Oil Production

In the mid-1990s, Poland began to seek international investment in its oil and gas industries as an alternative to the reliance on coal and the dependence on Russian oil and gas to meet domestic energy needs. With the implementation of a neoliberal economic model, enforced by the European Union (EU) accession and loans from international financial institutions, the country pursued reforms to make the energy sector more energy efficient through market liberalization and privatization. The country began in the mid-1990s to allow foreign concessions in the exploration and extraction of oil in Poland. Fewer royalties and lower company taxes are credited by oil companies with making Poland competitive despite the small size of the oil fields in the country. Apache Corporation, an American Oil and Gas Company headquartered in Houston, and FX Energy Groups, an independent oil company headquartered in Salt Lake City, were the first international investors and held the largest share of concessions granted to a foreign company in 2000. Other international companies involved in the exploration for oil include ConocoPhillips, Marathon Oil, Talisman Energy, ExxonMobil, RNK Petroleum Inc., and Chevron.

The two most productive domestic oil fields in 2010 were the Polish lowland oil fields, responsible for 85 percent of oil production and the Baltic shelf, responsible for 11 percent of domestic production in 2010. Oil fields in the Carpathian fore-deep and the Carpathians are still in production, although they accounted for only 4 percent of domestic production in 2010. In 2009, documented reserves were estimated at 25.9 million tons. The possibility of an increase in production is limited, although exploration is underway in newly discovered oil fields. Most of the recent oil field discoveries have been in the Polish lowlands. The biggest deposits are believed to be located in the Barnówko-Mostno-Buszewo oil fields near Gorzow Wielkopolska, with an estimated 10 to 12 million tons of oil, followed by the Cychry oil fields. Other promising new oil fields include the 2001 discovery near Miedzychod in the province of Wielkopolska and two pools in Lubiatów and Grotów, in southwestern Poland. The recent discoveries of shale oil and gas fields in the Lower Paleozoic Baltic Basin, Podlasie Basin, and Lublin Basin have generated new interest in Poland among foreign oil companies. In 2010 verification drilling of exploration wells began. The Polish geological survey report indicates a potential to find more shale oil in the Outer Carpathians, the Polish Basin, and the Intra-Sudetic Basin. Polish politicians hope the discovery of shale and gas oil fields will give Poland more leverage in price negotiations with Gazprom. Despite the recent discoveries, it is not believed the amount of oil in Poland will be sufficient to meet domestic demand. Geologists believe the development of significant shale gas reserves is more of a probability than shale oil.

Despite privatization of the energy sector, the state has retained large stakes in the largest energy companies. Today, the country has a mix of public-private ownership in the energy sector. Large international companies with vertical integrated operations that encompass oil exploration, production, refining, transport, and marketing dominate the oil sector in Poland. The Polish Oil and Gas Company, Polskie Górnictwo Naftowe i Gazownictwo (PGNiG), is the largest actor in the Polish oil industry. The company, started in 1976, is today publicly traded but largely state owned. The company is the largest oil producer and is also involved in storage, transport, and distribution. Petrobaltic, originally a joint venture between Poland, the Soviet Union, and East Germany, is the second-largest extractor of oil in Poland. In 1992, the company became a Polish state enterprise and has been active in offshore exploration on the Polish continental shelf. Two largely state-owned companies, PKN ORLEN (Polski Koncern Naftowy) and Grupa LOTOS S.A., dominate oil refining and distribution in Poland. PKN ORLEN was formed as a merger of two state companies, the Communist Poland Petroleum (C.P.N.) and Petrochemia Płock. The refineries of these two companies, the PKN ORLEN Refinery in Płock, the country’s largest, and the Grupa LOTOS Refinery in Gdańsk, the country’s second largest, account for 95 percent of the countries refining capacity. The majority of oil processed in these refineries is Russian export blend. PKN ORLEN operates internationally; in addition to three refineries in Poland, the company operates three in the Czech Republic and one in Lithuania as well as about 2,640 retail outlets in Poland, Germany, the Czech Republic, and Lithuania. In addition to PKN ORLEN and Grupa LOTOS, BP, Shell, Statoil, and Lukoil operate fuel stations in Poland. PERN (Przedsiebiorstwo Eksploatacji Rurociągów Naftowych S.A., or Przyjaźń), a state-owned joint-stock oil pipeline operation company, is the leader in oil pipeline transportation and oil storage in Poland.

Today, Poland continues to serve as a transit country that facilitates the export of Russian oil to the West. The Druzhba pipeline, once known as the Friendship pipeline, was completed in 1962 to unify the COMECON countries energy markets. At the time, the Druzhba pipeline, one of the longest in the world, supplied Poland, Hungary, the Soviet Union, and East Germany with Russian oil. Poland and East Germany were each responsible for funding their own portion of the pipeline and retained control of pipelines within its borders after the Soviet Bloc breakup. Today, the Druzhba pipeline continues to transport crude oil from Belarus to Germany across Central Poland from a holding tank in the Polish border city of Adamowo, through the central city of Płock, to the German border city of Schwedt. The Pomeranian pipeline diverts crude oil in Płock from the Druzhba pipeline north to the Gdańsk port terminal. In Gdańsk, Russian crude oil is loaded on tanker ships and exported to the West. The crude oil shipment is managed by Naftoport, which is owned by a number of Polish oil companies with the controlling share held by PERN Przyjaźń.

The Polish national energy policy advocates for the diversification of the country’s energy supply to achieve energy security and lessen the dependence on coal in compliance with EU restrictions on greenhouse gas emissions. Oil is the second-most important source of energy for domestic consumption after coal. In 2009, oil contributed 27 percent of the country’s primary energy supply, a 13 percent increase since 1988. The majority of oil is imported from Russia and only an estimated 5 percent of the country’s oil needs are met from oil drilled in Poland. Ninety-four percent of all oil is imported from Russia via the Druzhba pipeline. The completion of the Baltic Pipeline System, which allows Russia to export Siberian oil through Primorsk, the Gulf of Finland, to Northern European markets, provides an alternative route for Russian crude oil to reach Europe that has reduced the importance of the Druzhba pipeline. Russia has also threatened to shut down the Druzhba pipeline because of disputes with Belarus and Ukraine over transit costs of Russian crude oil. In an attempt to diversify the dependence of the Polish oil industry on Russian oil, PERN Przyjaźń, a Polish company, and Uktransnafta, a Ukrainian company that manages oil transportation, signed an agreement in 2003 to connect the Odessa-Brody pipeline that transfers oil from Ukraine’s port on the Black Sea to the town of Brody in southwestern Ukraine to the Polish cities of Płock and Gdańsk. The Sarmatia International Pipeline Company, a 2004 joint venture between PERN and Uktransnafta, signed an agreement in 2007 with Georgia, Azerbaijan, and Lithuania to construct the pipeline that is to connect the Odessa-Brody to the Polish refinery in Gdańsk. The development of a pipeline that could transport oil from Azerbaijani and Kazakhstan to Europe received financial support from the European Bank for Reconstruction and Development. Russia, in opposition to the completion of a pipeline that would transport oil from the Caspian Sea to Europe and bypass Russia, has put pressure on Ukraine and Kazakhstan not to fulfill the agreement and indirectly postponed the development of the pipeline.

See also: Austria (Republik Österreich); Azerbaijan; British Petroleum (BP); Crude Oil; Czech Republic; ExxonMobil; Finland; Gazprom (Russia); Germany; Hungary; Kazakhstan; Lithuania; Mexico; Oil Tanker; Pipeline; Russia; Ukraine; United States
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Portugal

Christopher Cumo

History and Geography

Portugal is part of the Iberian Peninsula in Western Europe. Spain, Portugal’s large neighbor, borders it on the north, east, and south, and the Atlantic Ocean lies to the west. The ocean has played a significant role in shaping Portugal’s history. By their own account, the Portuguese of today claim descent from the Lisitaniana, a Celtic people, who inhabited the land about 1000 BCE. In the second and first centuries BCE the Lisitanianas fought off Roman encroachment in contrast to Spain, which succumbed to Rome early. Rome managed to take the Portuguese city of Oporto. From this base, first century CE Roman commander Julius Caesar and his successor Octavian, who took the name Augustus on becoming the first emperor, conquered the rest of Portugal. Rome constructed baths, temples, and roads and imparted the Latin language from which derives Portuguese. Rome established the province of Listitania, of which Portugal was a member. The province was prosperous under Roman governance.

After the fifth century and the fragmentation of the Roman Empire, change was swift. The Visigoths, a Germanic people, conquered the entire Iberian Peninsula. During the sixth and seventh centuries Byzantium conquered part of Portugal. The Visigoths and Byzantines succumbed to the Arabs, known as the Moors in Europe, who brought Islam to Portugal, winning converts, though the majority of the people remained Christian. The Moors also brought science, which sparked an interest in the natural world. In the eleventh and twelfth centuries, Christian rulers reconquered Portugal. In the twelfth century, King Alfonso I was among the first to conceive of Portugal as an independent entity. Accordingly, he styled himself king of Portugal. In 1143, Spain acknowledged Portugal as an independent nation. In 1179, the Roman Catholic Church likewise recognized Portugal’s independence.

Independence did not free Portugal from troubles. The Moors continued to menace Portugal. Powerful nobles contested the king for control of the country. The Church sought to concentrate power at the expense of Portugal. The Church was in a strong position and forbade Portugal from taxing it. In 1249, King Alfonso III at last expelled the Moors from their final stronghold, Algarve. Serfdom declined in the thirteenth century. In the late thirteenth and early fourteenth centuries, Alfonso III’s son, Diniz, attempted to improve the living standards of the peasants, though Portugal’s large landowners were no friend of the peasants. Diniz also founded Portugal’s first university, which became the University of Coimbra.

In the fourteenth century, Portugal allied with England, a natural alliance for the two seafaring powers. As the Portuguese rebuffed the Arabs from Iberia, they chased them back to North Africa, where they began, tentatively at first, to establish colonies. Prince Henry the Navigator challenged the wisdom of antiquity. Greek geographer and astronomer Ptolemy of Alexandria, Egypt had taught that Africa circled the earth in a belt of land. It therefore had no southern tip. Henry thought otherwise, dispatching expeditions down the western coast of Africa. Proof came when Captain Bartholomew Diaz was blown by a storm around the southern tip of Africa, known as the Cape of Good Hope, in 1488. The way lay clear to India, but Diaz’s men would go no farther. The achievement of rounding the southern tip of Africa and sailing to India belonged to Captain Vasco da Gama in 1497 and 1498. Captain Ferdinand Magellan, though he perished on the voyage, left a crew to circumnavigate the globe. For a moment it seemed the Portuguese owned the ocean.

Meanwhile, Portugal was not idle in Africa. The discovery of the Americas in 1492 led to a labor shortage because the Amerindians, not immune to European diseases, died in horrific numbers. Portugal supplied African slaves to the New World, initially to work the sugarcane estates. Portugal thus commenced the slave trade in the sixteenth century and continued this trade, apparently without any scruples, until its abolition in the nineteenth century. The slave trade was grisly, and Portugal must have been responsible for the deaths of millions of Africans. For a time, Portuguese ships brought the mother country the wealth of Africa, Asia, and the Americas. In 1942, Portugal joined Spain in expelling the Jews from Iberia.

Troubles recurred. Spain sought to unify Iberia into a single nation. The Netherlands displaced Portugal in Asia, particularly in Southeast Asia. The Dutch wrested control of the spice trade from Portugal. The Dutch even attacked Brazil, the jewel in Portugal’s crown. In the eighteenth century, Portugal adopted the ideals of the Enlightenment, and Portuguese kings attempted to rejuvenate agriculture and trade. An earthquake struck Lisbon in 1755, an incident that French writer Voltaire would use in his masterpiece Candide. Uneasy with the Spanish Jesuits, Portugal expelled them in the eighteenth century. In 1807, French emperor Napoleon invaded Portugal, whose stout resistance led the French to retreat in 1811.

By the nineteenth century, Portugal declared Angola and Mozambique colonies. At the start of World War I, Portugal declared neutrality but joined the Allies in 1916. In 1926, the army, attempting to end the nascent movement to democracy, instituted a military dictatorship. Neutral in World War II, as was Spain, Portugal nonetheless allowed the Allies to establish air and naval bases. In 1949, Portugal joined the North Atlantic Treaty Organization (NATO) and then the United Nations in 1955. Into the 1960s, Portugal did not permit free speech or freedom of the press and trounced student demonstrators. Because of unrest in Angola and Mozambique, the government committed nearly half its tax revenues to the military. In the 1970s, Brazil and Portugal’s Africa colonies declared independence. Indonesia took East Timor from Portugal. In 1986, Portugal joined the European Community, which is now the European Union. Into the twenty-first century, socialists have fared well in Portugal, winning elections, nationalizing banks, and attempting to revitalize agriculture.

Oil Production

Until the early years of the twenty-first century, Portugal appeared to have no oil aside from a few very small finds despite decades of exploration. In 2008, the British Petroleum Energy Survey established that Portugal consumed on average more than 300,000 barrels of oil per day and 4.3 billion cubic meters of natural gas per day. Imports account for 90 percent of Portugal’s energy. Sixty-six percent of these imports are oil. Portugal’s largest domestic source of energy is electricity generated by hydropower. Spain transports natural gas through pipelines to Portugal. Oil arrives through the ports of Sines and Porto. Portugal also imports oil and natural gas from Algeria. As early as 1998, Portugal began importing liquefied natural gas (LNG) from Nigeria, which is reconverted to gas at Spain’s Huelva terminal. In 2003, Portugal established its own LNG terminal in Sines. With so little oil and natural gas, Portugal promotes the development of renewable energy.

The large multinational oil companies, having concluded that Portugal has no oil, did not bother to bid on offshore concessions that Portugal offered in 2002. Only Spain’s Repsol and Germany’s RWE bid on the concessions. Portugal owns Galp Energia, the national energy company. Galp, in turn, owns Petroleos de Portugal (Petrogal), which is tantamount to being the state-owned oil company. Petrogal derives oil from former colonies Brazil and Angola. Although Portugal owns a majority of Galp’s shares, Italy’s Eni owns one-third of the shares. Portugal has two refineries, one in Sines and the other in Porto. Petrogal operates these refineries, which together can process 304,174 barrels of oil per day.

In February 2012, Mohave Oil and Gas, half owned by Canadian oil company Porto Energy and half owned by Galp, announced that it would drill for oil in Aljubarrate in central Portugal. Mohave intends to spend $285 million between 2012 and 2017 and believes by the latter date that it will produce 8,000 barrels of oil per day. Galp has already invested 3.3 million euros in this project. Exciting as this news may seem, 8,000 barrels per day represents only about 2 percent of Portugal’s consumption of oil and so will not go far in making Portugal self-sufficient in oil. To its credit, Mohave has been persistent, exploring Portugal since the 1990s, investing $160 million while finding nothing. Mohave currently has seven concessions in Portugal totaling 1.3 million acres. In September 2012, Mohave confirmed the presence of oil in Aljubarrate. Mohave believes that the project will create 200 jobs and perhaps hundreds more in associated businesses. Mohave intends to do additional drilling to confirm the presence of natural gas. Geologists believe that more oil remains to be discovered in Portugal.

See also: Brazil; Germany; Greece; India; Oil Barrel; Oil Transportation; South Africa; Spain; United Kingdom; United States
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Qatar

Christopher Cumo

History and Geography

In Qatar, human habitation dates to 50,000 years ago according to Danish researchers. A French team of paleoanthropologists carbon dated the artifacts that the Danish had found to only 6000 BCE, making Qatar possibly among the last inhabited regions.

Qatar and the Persian Gulf in general have long fostered trade between Mesopotamia (now Iraq) and India. The Dilmans, a Bahraini people, traded pottery with Qatar from an early date. Between 8000 and 4000 BCE, Qatar grew wetter, probably getting enough rain to sustain agriculture, though there appears to be no evidence that farmers inhabited Qatar. Instead, Qataris collected wild grain, much as preagricultural people did throughout the Fertile Crescent.

In the seventh century, Qataris converted to Islam, perhaps to gain entrée into the Arabs’ trade network. Other religions that rivaled Islam for a time included Nestorian Christianity and Zoroastrianism. Christianity remained vibrant enough in Qatar to produce Isaac of Qatar, a leader among Syrian Christians and a saint. By the seventeenth century, the British East India Company traded with Qatar and other regions in the Persian Gulf. In the nineteenth century, the Ottoman Empire sought to dominate Qatar and its neighbors. Despite Turkish overtures, Qatar affiliated with Britain. Intolerant of disorder, the British stamped out piracy in Qatar.

In the nineteenth century, Al-Thani emerged as the ruling family of Qatar. In 1868, Britain recognized Muhammad bin Thani as the first sheikh of Qatar. The family emerged as the ruling family much later than the House of Saud in Saudi Arabia and other dynasties of the Middle East and therefore did not exercise absolute authority over the daily lives of Qataris. The family was also large and fractious, adding to the difficulties of forming a unified policy. The city of origin of the Al-Thanis, Doha, became the leading center of commerce in Qatar, though trade may not have been as vigorous and the merchant class as strong as elsewhere in the Middle East. The Al-Thanis championed independence in an area of sometimes hostile neighbors. Bahrain, for example, had invaded Qatar in the seventeenth century. European powers were likewise expansionistic. The Al-Thanis made a social contract with the people of Qatar. In exchange for the people’s loyalty, the Al-Thanis guaranteed Qatar’s independence. In 1916, Qatar and Britain signed an agreement in which Britain promised to safeguard Qatar’s independence. Qatar thereby assumed the position of a protectorate. In the larger scheme, Qatar looked to the United States for protection.

[image: image]

Qatar’s Deputy Prime Minister Abdullah bin Hamad Al-Attiyah speaks at the opening session of the United Nations Climate Change conference in Doha on November 26, 2012. The UN talks on a new climate pact were held in oil- and gas-rich Qatar, where negotiators from nearly 200 countries discussed fighting global warming and helping poor nations adapt to it. The two-decade-old talks have yet to fulfill their main purpose: reducing the greenhouse gas emissions that scientists say are warming the planet.

(AP Photo/Osama Faisal)

In 1907, Qatar had a population of 27,000 and was a loose confederation of large families. The sheikhs did not have great income or power. Because Qatar’s families often had members in other regions of the Gulf, migration out of Qatar was common. Pearl fishing and fishing had dominated the economy for generations. The territory was too arid to support agriculture. Even date palms were scarce. In 1907, Qatar totaled 1,430 camels, 250 horses, and 817 boats. Most adult men were pearl fishers. The royal family taxed pearl fishing for income. Trade was scarce. In the 1920s, the worldwide market for pearls collapsed, harming Qatar’s economy.

Oil Production

At the end of the nineteenth century, most geologists believed that the Middle East was largely devoid of oil. Persia (now Iran) awarded the first concession to the Anglo-Persian Oil Company in 1901, but many geologists expected nothing to come of it. The discovery of oil in Persia in 1908 was a watershed event. Geologists now wondered whether Qatar and other regions of the Middle East might also have oil. In the 1920s, as revenues from pearls declined, Qatar’s sheikh Abdallah was eager to cooperate with the Anglo-Persian Oil Company. In 1926, the company bought an interest in Qatar, which was not an outright concession. In 1932, Standard Oil of California (now Chevron) overtook the British, buying the first concession in Qatar. Saudi Arabia objected to British and American interests in Qatar, claiming that all of Qatar’s oil belonged to Saudi Arabia. For its part, Britain threatened to withdraw its protection if Qatar permitted Standard Oil of California to explore for oil. The threat caused Qatar to withdraw the original concession and instead award it to the Anglo-Persian Oil Company in 1935. The agreement awarded Sheikh Abdallah 400,000 rupees, 150,000 rupees per year, an amount that increased to 300,000 in the sixth year of the agreement, and payment of 4 rupees per ton of oil. Although this deal was a windfall for royalty, ordinary Qataris gained nothing.

In 1937, the Anglo-Persian Oil Company created a subsidiary, Petroleum Development Qatar Ltd., later named Qatar Petroleum Company Ltd. The company first explored in southwestern Qatar, which geologists had judged promising. The field, if it existed, was thought to be 34 miles long and 4 to 7 miles wide. In 1938, Petroleum Development Qatar began drilling, striking oil in 1940 at a depth of 5,685 feet. This first well yielded 5,000 barrels of oil per day. World War II halted operations as Britain was locked in a desperate fight for survival against Germany. The British reasoned that Qatar then produced too little oil to aid the war effort and opted to redirect its assets to Bahrain and Saudi Arabia. Petroleum Development Qatar resumed operations in 1946, building a pipeline from the field to the new port of Umm Said 35 miles distant.

From 1949, Petroleum Development Qatar employed slaves as well as free labor. Slaves had to give their owners 80 to 95 percent of their wages. In 1950, a royal decree permitted slaves to keep half their wages. Labor, slave and free, resented the wealth of foreign firms. Because Qatar did not have a large workforce, foreign firms hired foreign labor in addition to Qataris. In 1951, Qataris comprised less than half of Petroleum Development Qatar’s workforce. Indians constituted a sizable portion of oil field workers.

In 1949, Qatar yielded 80,307 metric tons of oil, for which Petroleum Development Qatar paid the royal family 16 million rupees. Also in 1949, Qatar granted an offshore concession to the U.S. firm Superior Oil, igniting a crisis between Qatar and Britain. Britain sued Qatar, but the latter prevailed. Superior Oil retained its concession. A buoyant Qatar renegotiated its agreement with Britain, demanding and receiving 50 percent of profits in oil, asphalt, and natural gas. Qatar began exporting oil in 1949 and has since depended on oil for gross domestic product (GDP) and tax revenues. Its economy has been inextricably linked to oil. After 1950 oil field workers struck nearly every year. Part of their discontent may have been xenophobia against the British, Americans, and Dutch. The people of Qatar have had a long history of labor unrest going back to their days as pearl fishers. Without a strong merchant class above them and a fractious royal family, Qataris chaffed at the control foreign firms exercised in the oil fields. Slaves were just as likely to strike as free labor, especially because the slaves could not really become unemployed. Their masters would ensure their participation in work of some kind. Moreover, a successful strike would mean more money in slaveowners’ pockets. One strike rewarded Qataris with the right of preferential hiring, though there was never enough domestic labor to fill all jobs at the oil fields. Strikes could arise over seemingly trivial issues. In 1950, for example, strikers protested the lack of coffee rations.

More serious were charges that Petroleum Development Qatar intended to replace a portion of the Arab workforce with Indians. The strikes in the oil fields frequently spread to other areas of the economy and society so that an issue that appeared to be narrowly tailored to the oil industry caused not only a strike in the fields. Boys struck over their pay for sweeping porches. Bakers struck over their pay for baking bread and children struck over discipline in the schools. So rapidly did oil grow that in 1955 Qatar abandoned pearl fishing. Trade remained with Saudi Arabia but it was Qatar’s only nonoil activity. Oil revenues drove up prices, causing inflation, a common problem that has beset many oil exporters. The sheikh refused to share oil wealth with his extended family, who threatened to riot if they did not receive a share of oil profits. British troops intervened to prevent bloodshed. Under pressure from Britain the sheikh relented, sharing part of his fortune with his kin, and then abdicated.

In the meantime, Superior Oil determined that the cost of extracting oil from an offshore field would be too great and sold its concession to Royal Dutch Shell. Shell formed the subsidiary Shell Ltd. to drill offshore. In 1960, after investing 100 million rupees, Shell discovered oil. For its part in the concession, Shell paid Qatar an annual fee of £232,000 sterling, a flat fee of £138,000 sterling, and 5 percent royalties. Foreign firms supplied the managers and scientists. Local Qataris did the work. The people of Qatar anticipated that the discovery of oil would end the threats of starvation and poverty. Qatar, they believed, was destined to be a great nation. The people of Qatar hoped that everyone would prosper from oil. By the mid-twentieth century, oil had replaced Qatar’s earlier dependence on pearls. Whereas Qatar produced about 2,000 barrels of oil per day in 1949, the amount peaked at 570,000 barrels per day in 1973 and has declined since. In the 1980s, exports stood at 250,000 barrels per day.

In 1960, one report forecasted that Qatar would exhaust its reserves by 1970. Emboldened by this news, the royal family determined to invest in education and industry to diversify the economy should the forecast come true. In 1961, Qatar joined the Organization of the Petroleum Exporting Countries (OPEC). The next year, Qatar established the Oil Affairs Department within the Ministry of Finance and Petroleum to manage the oil industry. In 1971, Qatar declared independence from Britain and in 1973 participated with the rest of OPEC in quadrupling the price of oil. In 1977, Qatar nationalized the oil industry and established the Qatar General Petroleum Corporation to manage it.

In the 1980s, the decline in oil prices created a recession in Qatar. Incomes fell and unemployment increased. The most pessimistic analysts believe that at current rates of consumption Qatar will exhaust its oil by 2020. This forecast has led Qatar to turn to natural gas, which is thought will last another 200 years at current rates of consumption. Along with Kuwait, Qatar may be the Middle Eastern country most dependent on oil and natural gas. Because oil and natural gas supply tax revenues, Qatar does not tax its people, though government has proposed doing so several times. Oil and natural gas supply 87 percent of Qatar’s tax revenues. Oil can be as cheap as $10 per barrel and still be profitable in Qatar. By contrast, oil must cost $55 per barrel for it to be profitable in Saudi Arabia and $95 per barrel to be profitable in Venezuela. During the early twenty-first century, Qatar grew even less dependent on high oil prices to sustain the economy. At least one analyst believes that oil revenues, enriching the royal family but not the masses, have retarded progress toward democracy.

See also: Anglo-Persian Oil Company (APOC); House of Saud; India; Indonesia; Iran; Iraq; Kuwait; Oil Barrel; Oil Prices; Organization of the Petroleum Exporting Countries (OPEC); Qatar Petroleum Company; Royal Dutch Shell; Saudi Arabia; Standard Oil Company; United Kingdom; United States; Venezuela
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Christopher Cumo

History and Geography

The Mongols, Asiatic conquerors of Russia in the Middle Ages, allowed power to coalesce in Moscow, which in the fifteenth century began to expand toward the Baltic Sea. By 1480, Tsar Ivan III, flush with power, had stopped paying tribute to the Mongols and moved toward independence. The princes of Moscow styled themselves as the successors to the Mongols, adopting their autocratic treatment of the masses. The lords of Moscow in turn forced minor Russian territories to pay tribute to the city. Borrowing from the Mongols, Moscow imposed taxes on its subjects, continued the postal system, and conducted a census.

The princes of Moscow, though not always successful, won the loyalty of the elites, the boyars, allowing the princes to consolidate power. Moscow claimed to be the Third Rome, the first being Rome itself and the second Constantinople and so won loyalty from the Orthodox Church. In 1547 Ivan IV—Ivan the Terrible—took the title Tsar, shorthand for Caesar. He saw his policies as a continuation of those of the Roman Empire. Ivan IV killed boyars he suspected of disloyalty and expanded Moscow’s territory. Landlords in turn oppressed the serfs, many of whom left their lands because taxes were too high. In addition to increasing taxes on serfs, Ivan IV raised taxes on merchants and artisans. Drought, crop failure, and diseases beset commoners. A 1649 law made all peasants serfs.

In 1667, Russia conquered territory in Ukraine and Poland and by century’s end owned all of Siberia. Peter the Great (1682–1725) conscripted all nobles into the army or civil administration, created schools and universities to produce the next generation of local leaders, tripled taxes on commoners to fund his army, won Latvia and Estonia in a war with Sweden in the eighteenth century, and built St. Petersburg to rival the great cities in Europe. He forced men to labor without pay in the city. They suffered privation and some died of hunger, diseases, and accidents. Under Peter the Great the chasm widened between serfs and the university educated.

Defeat in the Crimean War in the 1850s led the Tsars to accelerate the pace of modernization in hopes of keeping up with the West. They came to see serfdom as a backward institution and abolished it in 1861. The late nineteenth century was a time of dazzling achievement. Peter Tchaikovsky was a prolific and popular composer before perishing during a cholera outbreak. Fyodor Dostoyevsky and Leo Tolstoy wrote some of history’s greatest literature.


Ring of Fire

The Ring of Fire is an arc of seismic and volcanic activity stretching over 40,000 km in a horseshoe shape around the Pacific Ocean. The Ring of Fire resulted from plate tectonics and covers the coastlines of South America, North America, East and Southeast Asia, and Oceania. The Ring of Fire experiences 90 percent of the world’s earthquakes and contains 75 percent of the world’s volcanoes, and affects many oil-producing nations in the Americas and Asia.



Oil Production

In the nineteenth century, brothers Robert and Ludvig Nobel of the famed Nobel family created Russia’s oil industry. They laid pipelines, built wells and tankers, and used the railroad to transport oil. Russia sought to manage the nascent industry. Between 1821 and 1872 Russia leased fields to businessmen for four years, too short a time to justify sinking money into extraction for such a short duration of profits. Under this policy, Russia retained ownership of all oil fields. Between 1872 and 1896 Russia changed course, deciding that it did not need to own the oil fields to profit from them. Instead, Russia sold the fields to the highest bidder, though the nation broke fields into small parcels that were not large enough to justify investment in them. Between 1896 and 1917, Russia sold fields to the highest bidder, stipulating the payment of royalties.

In 1900, Russia was the world’s richest source of oil, producing more than half the global total. The chief fields were at Baku with smaller amounts from Groznyy, Maykop, and Emba. Between 1901 and 1921 Russian oil production slumped 70 percent. This steep decline was not an indication that Russia had become bereft of oil but that labor strikes and revolts had crippled production. Labor disputes at Baku threatened Russia’s richest reserves. Joseph Stalin began to make his reputation by leading a strike at Batumi field on the Black Sea. Ethnic tensions between Tartars and Armenians hindered production in the Caucasus Mountains.

Britain and other countries in the West, though not the United States, had invested in Russian oil, but these investments vanished when the Soviets nationalized the oil industry in June 1918. For a time, Baku’s status as the Soviet’s key oil region was in doubt as the Turks conquered it in September 1918. Britain conquered it in November 1918, and the Soviets regained control of the region in May 1920.

During the ’70s, West Siberia, having overtaken Baku as Soviet Union’s leading oil producer, itself fell into decline. In retrospect, the Soviet Union put production quotas for West Siberia too high, accelerating its decline. As late as 1976, the oil fields of the Volga River and Ural Mountains were the chief source of Soviet oil, though their decline the next year left West Siberia as the principal source of Soviet oil. In 1977, the U.S. Central Intelligence Agency (CIA) estimated that Soviet oil might peak as early as 1978 and no later than the early 1980s. The CIA expected that production would peak at about 11 or 12 million barrels per day and thereafter decline. In this report, the CIA estimated Soviet production at 8 to 10 million barrels per day by 1985. Russia would then be well past its peak as the United States has been past its peak since 1970. In 1977, the Soviet Union exported about 3 million barrels per day to Eastern Europe and the West.


South Ossetia War (2008)

The 2008 South Ossetia War was a conflict engaged in by Russia and Georgia over the territories of South Ossetia and Abkhazia in the Caucuses. The war began when Georgia attempted to reclaim territory from the separatist region of South Ossetia. Russia intervened by deploying troops to repel Georgian forces, citing humanitarian concerns. The war ended with a decisive Russian victory, with Georgia losing control over South Ossetia and Abkhazia. Russian troops remain stationed in those territories.



Embattled though it was, the Soviet Union was still the world’s leading oil producer in the 1970s. In 1976, production in the Volga River and Ural Mountains totaled 4.5 million barrels per day before declining in subsequent years. That year, West Siberia produced 3.6 million barrels per day before overtaking the Volga River and Ural Mountains in 1977. Other regions of the Soviet Union contributed 2.3 million barrels per day in 1976. These figures totaled 10.4 million barrels per day in 1976. Of these 10.4 million barrels per day, the Soviet Union consumed 7.4 million barrels per day and exported the rest, about 3 million barrels or 30 percent of total production per day. Communist states, including Cuba, received 1.7 million barrels per day in Soviet oil and the rest of the world imported 1.3 million barrels per day from the Soviet Union. The Soviet Union had little need for imports, buying only 100,000 barrels per day from other oil exporters.

In West Siberia, a single field, Samotlor, is known at “the pearl of Siberia.” Found in 1965, Samotlor had an impressive but brief run. In 1969, the field yielded 27,000 barrels of oil per day; in 1970, 86,000 barrels per day; in 1975, 1.7 million barrels per day; and in 1980 production peaked at 3.1 million barrels per day. Thereafter, decline has been swift: 2.3 million barrels per day in 1985, 900,000 barrels per day in 1991, and 400,000 barrels per day in 1993. Nizhnevartovsk Oil and Gas Company managed Samotlor, and its fortunes declined as Samotlor declined. In 1980, Nizhnevartovsk produced 4 million barrels per day but only 512,000 barrels per day in 1993.


Vladimir Putin (1952– )

Vladimir Putin is the current president of Russia, serving as leader of that country from 2000 to 2008, and again from 2012 to the present. A former KGB officer, Putin has overseen the recovery of the Russian economy, restoring the country’s GDP beyond levels not seen since the Soviet era. He has invested much into the country’s energy industry, relying on oil and gas exports to fund much of Russia’s growth. While restoring the country’s economic outlook, he has garnered sharp criticism from human rights activists for his suppression of dissent and record on gay rights. In 2014 he received his strongest condemnation from the international community for his involvement in Ukraine and seizure of Crimea.



The decline in Samotlor was felt throughout the Soviet Union. In 1980 and 1985 the Soviet Union yielded 11 million barrels of oil per day. The figure rose to 11.4 million barrels per day in 1988 but declined to 7.1 million barrels per day in 1993. West Siberia has shown the same trend, producing 6.4 million barrels per day in 1980, 7.3 million barrels per day in 1985, 8.3 million barrels per day in 1988, but only 4.4 million barrels per day in 1993.

In retrospect the Soviets had made three errors. First, they had invested too little in exploration, a mistake that remains problematic today. Whereas geologists discovered 391 million barrels of oil in the Union of Soviet Socialist Republics (USSR) and 1.5 billion barrels of oil in West Siberia between 1961 and 1965, they found only 116 million barrels in the Soviet Union and 366 million barrels in West Siberia between 1976 and 1980. Second, they sought too much production from existing fields, hastening their decline. Third, the industry had too little investment to manage its fields efficiently. If the CIA was wrong to predict an early peak, it may have been wrong by only a few years. Soviet production appears to have peaked at 12.5 million barrels per day in 1987. To stave off crisis, the Soviet Union opened the state treasury to oil producers, raising production to 12 million barrels per day in the mid-1980s. With this new infusion of capital, West Siberian production increased again even as the oil fields in the Volga River and Ural Mountains continued to decline. In 1987, exports totaled 4 million barrels per day, allotted equally to the Communist Bloc and the West. The decline in production and exports was steep in 1988. For too many years, Soviet leaders had sought to maximize production and exports to earn foreign exchange as the rest of the economy crumbled. The Soviets pumped so much water into the fields to keep pressure high that today only one-fifth of the fluid extracted from a field is oil. The rest is water.

In 1993, Russia produced less than 8.1 million barrels of oil per day, yet it was still able to export 45 percent of its oil. Parts of the former Soviet Union—Azerbaijan, Kazakhstan, and Turkmenistan—also produce oil, some of which they might export to Russia. Another possible way to increase production is to invite foreign investment in Russian oil. However, oilmen have not been eager to invest in Russian oil because taxes are high, the laws pertaining to the oil industry are difficult to interpret, the environment has been overexploited in the quest for oil, and crime and corruption seem ubiquitous. Critics foresee continued decline in Russian production in part because the level of exploration has not increased since the 1960s. Indeed, the number of geologists exploring for oil has been halved since 1990.

Russia appears to be past its peak; it has consumed more than half its reserves according to Hubbert Peak Theory. In 1994, the Caucasus Mountains had depleted 83 percent of their reserves, the Volga River and Ural Mountains 68 percent, the Komi Republic 48 percent, and West Siberia 40 percent. Exploratory drilling has declined from 6.1 million meters in 1988, to 1.4 million meters in 1992, and to 1.3 million meters in 1993. One study recommends that exploratory drilling be tripled to remedy the shortfall in new discoveries, but it does not appear that anyone is investing in exploration. Russia perceives exploration as secondary to extraction, which doubtless contributes to the low investment in exploration. In 1990, geologists discovered 10.2 billion barrels of new oil, though the figure has since declined to 6.6 billion barrels in 1991, to 4.4 billion barrels in 1992, and to just 2.2 billion barrels in 1993. The latter figure is too low to replace the oil lost to consumption. Since 2003 Russia’s production has again declined.

See also: Azerbaijan; Exploration; Exports; Gazprom (Russia); Hubbert Peak Theory; Kazakhstan; Nobel, Ludvig; Oil Barrel; Petroleum Products; Poland; Samotlor Field (Russia); Sweden; Turkey; Turkmenistan; Ukraine; United Kingdom; United States
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Saudi Arabia

Adam Payne

History and Geography

Officially known as the Kingdom of Saudi Arabia, it is the largest Arab state in the Middle East. Occupying most of the Arabian Peninsula, the monarchy is bounded by Jordan, Iraq, and Kuwait on the north; by the Persian Gulf and Qatar on the east; by the United Arab Emirates and Oman on the southeast; by the Republic of Yemen on the south; and by the Red Sea and Gulf of Aqaba on the west. It has a total area of 868,730 square miles and is the world’s thirteenth-largest country with a coast line of 1,650 miles. More than half the area of Saudi Arabia is desert, including the Rub al-Khali, known as the Great Sandy Desert or the Empty Quarter, about 300,000 square miles, the world’s largest contiguous sand desert, in its southern region. There are few fertile areas because there are virtually no rivers or lakes in the country. Between the mountain range (average elevation of about 4,000 feet) and the Red Sea in the northwest, there is a narrow coastal plain. In the east along the Persian Gulf is a low-lying region known as al-Hasa. The southwest is a mountainous region, including Mt. Sawda (10,279 feet), the highest point in the country. Extreme heat and aridity are characteristic of most of Saudi Arabia. Summer temperatures often rise to 120 degree Fahrenheit. Total yearly rainfall is less than 4 inches in almost all parts of the country. Because of the country’s desert conditions, its plant life consists mostly of small herbs and shrubs that require little water. There are several small areas of grass and trees in southern Asir, and only 1.4 percent of its territories is arable land. The population totaled 26.94 million in 2013, and its capital city is Riyadh.

In approximately 1000 BCE, tribal society was established in Asir and the southern Hijaz along the Red Sea coast. The region was later subject to Ethiopian and Persian struggles for hegemony. The Prophet Muhammad profoundly changed the history of the country in the seventh century with his founding of Islam and the union of various tribes of the peninsular. His successors went on to conquer and convert the entire Middle East in a matter of decades. From the tenth century, Mecca was under the control of local Arab rulers. In 1517, Ottoman Turks gained control of the Arabian Peninsula. In 1744, the religious leader Muhammad ibn Abd al-Wahhab formed his fundamentalist sect, established a nationalist state, and captured Mecca. In 1818, they made Riyadh their capital, and their young leader Abd al Aziz ibn Abd ar Rahman Al Saud (1876–1953) began his conquest and unification of Arabia. On September 23, 1932, he renamed his vast realm Saudi Arabia, and became the first king.

[image: image]

A petroleum tank farm in Dhahran, Saudi Arabia.

(Corel)

Oil Production

In 2010, Saudi Arabia was the world’s largest producer and exporter of total petroleum liquids and the world’s second-largest producer of crude oil behind Russia. Saudi Arabia’s economy is heavily dependent on crude oil, which accounts for 80 to 90 percent of the country’s total revenues and more than 40 percent of its gross domestic product (GDP). Saudi Aramco, the state-owned oil company, dominates the country’s hydrocarbon sector operations. The Ministry of Petroleum and Mineral Resources and the Supreme Council for Petroleum and Minerals have oversight of the hydrocarbon sector and Aramco. The Council, comprised of members of the royal family, industry leaders, and government ministers, is responsible for petroleum and natural gas policy making, whereas the Ministry is responsible for national planning for energy and minerals.

Al Saud, the first king of Saudi Arabia, granted the country’s first oil concession in 1923 to a British investment group, Eastern and General Syndicate. The syndicate gambled on the possibility of selling the concession, but no petroleum companies showed interest. In 1928, the concession lapsed and became void.

Several discoveries in the Persian Gulf suggested that the region contained deposits of petroleum. However, the Red Line Agreement, which prohibited any company with interests in the Iraq Petroleum Company from acting independently within a prescribed area, blocked many large oil companies from operating in Saudi Arabia and other areas in the Middle East. The Standard Oil Company of California (Socal), not encumbered by the agreement, gained a concession in 1932 and subsequently found oil in Bahrain. During this venture the American company established a good reputation in Bahrain. At the fore, the company showed that their interests were restricted to oil and involved no political entanglements.

In July 1933, Socal acquired a concession in Saudi Arabia. The concession was assigned to Socal’s wholly owned operating subsidiary California Arabian Standard Oil Company (CASOC). Three years later, Socal sold partial interest in CASOC to Texaco to gain access to marketing facilities for its worldwide holdings. The company subsequently changed its name to the Arabian American Oil Company (Aramco) in January 1944. In 1948, two more partners, Standard Oil Company of New Jersey (later Exxon) and Socony-Vacuum (later Mobil Oil Company), were added to gain investment capital and marketing outlets for the massive reserves being found in Saudi Arabia. This collection of companies would remain the sole owners of Aramco until the 1970s.

The 1933 concession was reflective of the King’s need for money, his underestimation of possible oil production, and his weak bargaining position. The original agreement included an annual rental fee of 5,000 British pounds (£) in gold or the equivalent until oil was discovered, a loan to the Saudi government in the amount of £50,000 in gold, a royalty payment of four shillings gold per net ton of crude production after oil was discovered, and the free supply to the government of specific products from the refinery Aramco was to build after the discovery of oil. In return, Aramco received exclusive rights within the Exclusive Area (covering all of eastern Saudi Arabia as far west as the Dahna) to explore, drill, produce, and export oil and oil products for 60 years.

This agreement would be amended several times with the first change coming in 1939. This Supplemental Agreement extended the northern and southern parts of the Exclusive Area westward and granted rights to Aramco in respect to Saudi Arabian interests in both the Iraq and the Kuwait Neutral Zones. Following this agreement, the concession amounted to around 1.2 million square kilometers. In 1947, part of the preferential rights (that is, rights to obtain additional areas by matching the terms of other offers) to areas west of the Exclusive Area, granted to Aramco in the original 1933 concession, were relinquished with the remaining being relinquished in 1963. Further relinquishments resulted in Aramco controlling only about 220,000 square kilometers by 1982, a loss of more than 80 percent of the original area.


Islam

Islam is a monotheistic religion originating in the Arabian Peninsula. Espoused by the prophet Muhammad, this Abrahamic religion spread quickly during the seventh century and later became the dominant religion for much of the Middle East. Muslims believe in submission to the will of Allah and hold to Five Pillars that every believer should practice: profession of faith, ritual prayer, charity, fasting, and a pilgrimage to Mecca, Islam’s most holy city. The two major branches of Islam are Sunni and Shia, with Sunni representing almost 90 percent of the population. Muslims make up roughly 23 percent of the world population, or 1.6 billion people.



Other amendments to the original concession affected Aramco’s financial arrangements. Under the original concession, Aramco was exempt from all Saudi taxes. However, in 1950 the government imposed what they called an income tax. The tax, together with other government payments, equaled 50 percent of Aramco’s gross income less operating expenses. This change considerably increased government revenues and subsequent revisions would further increase the government’s revenue.

In the years following World War II, Aramco began to expand rapidly. In September 1945, Aramco celebrated its first 2-million-barrel month. By the end of that year it had produced more than 21 million barrels of oil, three times more than the previous year. When Standard Oil Company of New Jersey and Socony-Vacuum bought shares in the company in 1948, Aramco experienced unprecedented growth and reflected the cooperation between four of the major oil companies in the world. By the end of 1949, production reached 500,000 barrels a day. The massive increase in production was achieved by expanding pumping, pipeline, and treatment facilities.

As Aramco began to expand after World War II, it became apparent that Saudi Arabia needed a more proficient route to the Mediterranean Sea. In 1945, Aramco incorporated the Trans-Arabian Pipe Line Company (Tapline) to build a pipeline that would shorten the long haul by tankers to the Mediterranean Sea and bypass the fees of the Suez Canal. Because of political tensions and outright war between the Arab states and Israel, the construction of the pipeline was delayed until 1949. The world’s largest privately financed construction project up to that point in time was completed on September 2, 1950. Tapline linked the Lebanese port of As Zahrani, close to Sidon to Al Qaysumah in Saudi Arabia (a distance of more than 1,200 kilometers), where it connected with a pipeline collecting oil from Aramco fields.

The 1970s saw an increased demand for oil in the developed world and Aramco responded by expanding. In quick secession the Western world enacted strict environmental laws, witnessed an energy crisis, and felt the tightening of a fuel shortage. These events resulted in a reassessment of Aramco and the realization that expansion was needed, and fast.

With enthusiasm, Aramco hired specialists in fields ranging from reservoir engineers to computer programmers, making and revising plans, and estimating budgets as expansion became every department’s motto. Between 1972 and 1975, Aramco built more than 800 miles of pipelines, drilled around 1,000 deep wells, built 24 gas-oil separator plants, and added more than a billion dollars worth of new turbines, generators, and stabilizing columns to its physical plant. Production jumped about 25 percent every year from 1971 to 1973. To maintain equal footing with the growing demand for oil, Aramco enlarged and strengthened its exploration program and aggressively searched for new reserves. Aramco increased its seismograph crews from two to eight members within five years, including one using Hovercraft for survey work in marine areas. Each crew equaled around 500 men when technical support, computer processing, and interpreting data in the field was involved.

The impact of Aramco’s expansion was not limited to the oil fields. As Aramco’s workforce exploded in number, accommodations to house the masses of people were necessary. Aramco built construction-worker camps at eight sites in the Eastern Province. Additional people were housed in three- and five-story barges anchored offshore. The residential communities of Abqaiq, Dhahran, and Ras Tanura were expanded by construction of two-man trailers, prefabricated efficiency apartments, and new family and bachelor houses numbering in the hundreds. To accommodate the new population, schools, recreation areas, shopping centers, and medical facilities were built.

In 1968, the Minister of Petroleum and Mineral Resources Ahmad Zaki Yamani publicly proposed the idea of Saudi participation in Aramco. In December 1972, after a long negotiation period, the Saudi government agreed to buy 25 percent ownership of Aramco effective in 1973. Further negotiations in 1973 resulted in Saudi participation increasing to 60 percent effective the beginning of 1974. Negotiations culminated in 1976 as the Saudi government gained total ownership of Aramco, and in 1980 payments to the four Aramco parent companies were completed. By 1988 Aramco was converted to a totally Saudi-owned company, Saudi Arabian Oil Company (Saudi Aramco). By the 1990s, Saudi Aramco became responsible for all domestic exploration and development engaging in downstream joint ventures overseas, purchasing on-land storage facilities closer to key consuming markets for its crude oil, and expanding its tanker subsidiary, Vela Marine International.

In addition to the 1933 concession, Saudi Arabia awarded other pivotal concessions. Among them were concessions made to two small independent oil companies to explore for oil in the Neutral Zone (an area of 5,770 square kilometers between the borders of Saudi Arabia and Kuwait that was left undefined when the border was established by the Uqair Convention of December 2, 1922). First, in 1949, Saudi Arabia awarded Getty Oil Company the right to explore in the Saudi share of the Divided Zone. Aramco had relinquished this area in 1948 partly because the ruler of Kuwait had favorable terms for a concession in his share of the Divided Zone and Aramco did not want to match it. When the Persian Gulf War erupted, Getty’s production came to a halt because of the heavy damage their facilities sustained by Iraqi occupying forces. The oil fields were mined while wells and gathering centers were seriously damaged or destroyed, as were the refinery and 10 of 14 crude oil storage tanks.

The second pivotal concession was to the Japanese-owned Arabian Oil Company (AOC) in December 1957. AOC gained exploration rights to the Divided Zone offshore area for two years, but subject to extension. If oil were discovered in commercial quantities, an exploitation lease was to be granted for 40 years. Subsequently, Saudi Arabia and Kuwait each became 10 percent owners of AOC; by the mid-1970s, Saudi Arabia had increased its share to 60 percent. During the 1980s, the average production was 125,000 barrels per day, but after Iraqi attacks on storage facilities and the removal of personnel during Operation Desert Storm, output was shut down. Subsequently, production returned to peak levels by early 1992.


Al-Qaeda

Al-Qaeda is a radical Islamic terrorist organization bent on spreading its interpretation of Islamic law across the world. It lists the United States as its principal enemy and wishes to drive Westerners out of Muslim countries. The group has carried out countless terrorist acts against targets across the world, including the World Trade Center bombing in 1993, the embassy bombings in East Africa in 1998, and the September 11, 2001, attacks that destroyed the World Trade Center. The United States responded to these events by launching an invasion of Afghanistan, a main base of operations for the organization. In 2011, the founder of Al-Qaeda, Osama bin Laden, was killed by U.S. special forces during a raid in Pakistan.



In recent years, Saudi Arabia has shifted its focus beyond increasing its upstream oil production. Saudi Aramco has stated that it has reached its target production capacity of 12 million barrels per day. In addition, its spare oil production capacity is well above the stated target of 1.5 to 2 million barrels per day. As a result, Saudi Arabia is moving to diversify its economy by expanding its refining, petrochemicals, and mineral products industries. Today, Saudi Arabia is the largest consumer of petroleum in the Middle East. The growth of domestic consumption has been spurred by the economic boom owing to high oil prices and large fuel subsidies. Saudi Arabia is moving forward with plans to have functioning nuclear reactors by 2020 to meet domestic power needs and to free up more oil and natural gas for export and higher-end uses. In the meantime, Saudi Arabia is participating in the Gulf Cooperation Council’s efforts to link the power grids of member countries to reduce shortages during peak power periods.

Although Saudi Arabia is planning to become a fully integrated, truly global energy and chemicals enterprise in the future, the economy is still heavily dependent on crude oil, which accounts for 80 to 90 percent of the country’s total revenues and more than 40 percent of its gross domestic product (GDP). Although estimates state that the average total depletion for Saudi oil fields is 29 percent, the country still contains approximately 260 billion barrels of proven oil reserves, amounting to around one-fifth of proven conventional world oil reserves and will continue to play a global role in oil production and exportation.

See also: ExxonMobil; Iraq; Japan; Kuwait; Saudi Aramco; Standard Oil Company; United Kingdom
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Singapore

Xiaobing Li
Michael Molina

History and Geography

An independent republic since 1965, Singapore is the smallest and most urbanized country in Southeast Asia. It is located on an island off the southern tip of the Malay Peninsula with more than 50 small adjacent islets. It is separated from Malaysia on the north by the narrow Johor Strait and from Indonesia on the south by Singapore Strait, which is a focal point for Southeast Asian sea routes linking the Indian Ocean to the west with the Pacific Ocean in the east. It has a total area of 224 square miles and a coastline of 115.6 miles. With few natural resources, less than 1 percent of its land is arable. Affected by two distinct monsoon seasons, its tropical weather is hot, humid, and rainy. The city-state has 5.4 million residents (in 2013), including 76.8 percent Chinese, 14 percent Malays, and 8 percent Indians.

Singapore had been a trading center in Malaysia through the ancient and medieval ages. In the fourteenth century, the kingdom of Majapahit around Malacca took over the trading post. In 1511, Alfonso de Albuquerque from Portugal took control of Malacca, a chief sea route from India to China, for 130 years. In 1641, Holland defeated Portugal at Malacca and controlled the strategic straits in Southeast Asian waters. By the end of the seventeenth century, the Portuguese lost all territories in the region except part of Timor. In 1795, the Dutch lost Malacca and other colonies to Great Britain except Indonesia in Southeast Asia.

On February 1, 1819, British colonial administrator Sir Thomas Stamford Raffles signed a treaty with the British East India Company and established Singapore, a small town with 500 to 1,000 people as a Malay community at the southern tip of the Malay Peninsula. By the end of the year, Singapore had a total of 5,000 residents (mostly Chinese). The British dominated the Malay Peninsula for the rest of the nineteenth century and made Singapore a great port as well as one of its principal naval bases in the world. During World War II, Japanese armed forces defeated the British defense in February 1942, and over 130,000 British troops were taken prisoner. After the war, the British returned to resume their colonial rule over the Malay Peninsula and formed a Malayan Union (or the United Malay National Organization) in 1946 with Kuala Lumpur as the capital. The large minorities like the Chinese (37 percent of the population and mostly lived in Singapore) and Indians (12 percent) felt excluded from political arrangements because the UMNO was formed to restore the full rights of Malayans (50 percent).

In 1946, Singapore became a separate British colony. In 1948, the British replaced the UMNO with the Federation of Malaya, governed by a British high commissioner, an executive council, and an elected legislative council. On August 31, 1957, the British granted the Federation of Malaya its independence, but retained defense commitments. On June 3, 1959, Singapore became a self-governing state. On September 16, 1963, Singapore, Malaya, and North Borneo united to form Malaysia. Singapore stayed in Malaysia for two years. But because of its unique status involving millions of Chinese who earned their position as a perennial political and racial minority in Malaysia, political divorce became inevitable.

On August 9, 1965, the Republic of Singapore embarked on independence. The head of the government is the prime minister, the leader of the majority party in the legislature of 81 members. From 1965 to 1990, Lee Kuan Yew, a Cambridge-trained lawyer and head of the People’s Action Party, served as its prime minister. Because three-fourths of the almost 3 million total population were ethnic Chinese, discussions of any provocative racial issues were quelled. Lee ruled the city-state with a stern paternalistic hand. Although small in geographical size, Singapore enjoys an enhanced degree of economic importance, in part because of its strategic location. The city is a traditional entrepot (warehousing and distribution center) and continues as a Southeast Asian transportation hub, with sea lanes converging on the city at the tip of the peninsula where it meets the narrow Strait of Malacca. Annual GDP growth rate in the 1970s to 1990s ranged between 8 and 11 percent, and its 1990 average GDP per capita income was about $11,250, the fourth highest in Asia (only after Japan, Brunei, and Hong Kong).

Singapore had an annual GDP growth of 8.6 percent between 2004 and 2007. Its GDP totaled $331.9 billion in 2012, and GDP per capita reached $61,400 that year, the seventh highest in the world. Although not a significant energy market in itself, Singapore plays a key role because of its status as a major refining and petrochemicals center for Southeast Asia. It has easy seaborne access and is the Asian region’s main energy and petrochemicals hub, which has a substantial impact on the country’s economy.

Oil Consumption

Singapore is unusual in having an oil-refining capacity that is nearly twice its domestic petroleum products consumption. This refining capacity, according to the BP Statistical Review of World Energy, was put at 1.4 million barrels per day (mb/d) at the end of 2011, up by 0.7 percent year-on-year, representing around 1.5 percent of the world’s capacity. It is aimed at export markets—although the expansion of refining industries in countries such as India, China, and Thailand poses a threat to this situation. In addition, with Vietnam having brought its first refinery onstream in 2009, the Singaporean refining industry has had to find new customers, as it had formerly imported crude from Vietnam and supplied it with refined products.

Singapore imports all of its natural gas, which is mainly used for power generation and petrochemical production. In 2011, Singapore consumed 8.8 billion cubic meters (bcm) of gas based on the BP survey, up by 4.4 percent year-on-year, equivalent to around 0.3 percent of the world total. Gas use is rising rapidly as the government promotes policies aimed at reducing carbon dioxide and sulphur emissions, ensuring energy security and promoting the country as a regional hub for an integrated gas pipeline network. In 2002, the government set the target of having 60 percent of the country’s electricity generated from gas by 2012. By 2003, this goal had already been met, and most of Singapore’s electricity supply is now generated using gas.

The government’s Energy System Review Committee (ESRC) has called on Singapore to diversify its sources of gas, as it has historically relied on Indonesia for its imports. Recently, Indonesia has called on companies currently supplying gas by pipeline to Singapore to limit exports and retain the fuel for domestic consumption. This is forcing Singapore into taking long-haul liquefied natural gas (LNG) imports to cover the shortfall in supply.

Indonesian gas to Singapore (6.95 bcm in 2010) comes via pipelines from various fields under two main contracts. Malaysia is the second-largest gas supplier to Singapore, providing 1.45 bcm of imports in 2010. In addition to gas imports from Malaysia and via two pipelines from Indonesia, Singapore’s 1.5 billion SG dollars ($1.05 billion) LNG import terminal is scheduled to come onstream in 2013. It will have an initial capacity of 3.5 million tons per year (tpa), equivalent to 4.82 bcm of gas, with a provision to expand it to 6 million tpa (8.26 bcm).

The Indonesian government has proposed plans to meet Singapore’s electricity needs by constructing coal-fueled power plants on the Indonesian island of Batam, one of the Riau islands. According to Indonesia’s Energy and Mineral Resources deputy minister Widjajono Partowidagdo, the green-field power plants could have a total capacity of 4,000 megawatts (MW), with up to 3,000 MW of the electricity distributed to Singapore. Indonesia is hoping to conclude the power sales agreement with Singapore in 2012 or 2013, and Indonesian utility PTT hopes to start construction on the new plants before 2014.

In January 2010, Chinese state-controlled oil and gas company PetroChina bought Singapore Petroleum Company (SPC) in a deal worth $2.2 billion. In the downstream segment, SPC is involved in the distribution, marketing, and trading of crude oil and petroleum products. Downstream assets in Singapore include a 50 percent stake in the 290,000 b/d Singapore Refining Company (SRC) refining venture and a network of 38 service stations. SPC also has a small stake in the 650-kilometer (km) West Natuna gas pipeline, which connects the offshore facilities belonging to the three West Natuna PSCs to Singapore’s Jurong Island chemicals hub.

Singaporean oil trader Hin Leong has submitted a proposal to build a new, highly complex oil refinery on Jurong Island. The refinery, which would be the country’s fourth, would increase Singapore’s total processing capacity by around 35 percent and would provide synergies with the island’s rapidly expanding petrochemical industry. According to a January 2011 Reuters report, the plant would cost around $6 to 8 billion and have a capacity of at least 500,000 b/d, although a report by the local newspaper, the Business Times, suggested capacity would be between 300,000 b/d and 500,000 b/d. The plant, which would be located in the island’s Meranti Sector next to Hin Leong’s tank farm and terminal, would take a maximum of 3.5 years to build.

See also: British Petroleum (BP); Brunei; China (The People’s Republic of China, PRC); China National Petroleum Corporation (CNPC); Imports; India; Indonesia; Japan; Liquefied Natural Gas (LNG); Malaysia; Natural Gas; Netherlands; Oil Transportation; Petrochemicals; Petroleum Products; Pipeline; Portugal; Refining; United Kingdom; Vietnam
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Slovakia

Christopher Cumo

History and Geography

In the sixth century, after the fragmentation of the Roman Empire, the Slavs settled Slovakia. In the ninth century, the Slavs established a kingdom in Slovakia, but by the Middle Ages the country fell under the sway of the Hungarians. In the Middle Ages, Slovakia emerged as a large producer of gold and silver and could boast of its wealth. The Turks defeated Hungary in 1526, claiming Slovakia as their own. Only in 1786 was Slovakia rid of the Turks. Slovakia again became an underling of Hungary, though by the eighteenth century nationalism had swept through Slovakia. By the twentieth century, Slovakia wanted independence and universal suffrage as the backbone of democracy. In 1918, at the end of World War I, Slovakia declared independence from Hungary and united with the Czechs to form Czechoslovakia. Czechoslovakia attempted to industrialize during the interwar years, but the Great Depression made this task difficult. In August 1939, German troops occupied Czechoslovakia. After World War II, Communists came to the fore in Czechoslovakia. In 1993 Slovakia gained independence.

Oil Production

During the early twentieth century, Czechoslovakia began its oil exploration in its northern areas. The Vienna Basin spans the length of Slovakia and in the west and east are the major reserves of oil. The Vienna Basin contains more than 20 oil and natural gas deposits. Slovakia is no Saudi Arabia and has no giant or elephant fields. The Vienna Basin developed in the Mesozoic period (250 to 65 million years ago). Slovakia has found oil that dates as early as the Bedenian period. Other deposits of oil date to the Miocene period (23 to 5 million years ago). In 1913, Slovakia discovered the first deposit of oil in the Vienna Basin, dating to the Sarmatian period. In the late 1940s, second discovery followed at the Stefanov formation. The oil and natural gas fields of Studienka, Zavod, Lab, and Kuty date to the Bedenian Period. Deeper in the Vienna Basin is natural gas. The northern Vienna Basin yields the best oil. The north contains Gajary, Jakubox, Dubrava, and Suchahrad Fields, dating to the Bedenian, Sarmatic, and Pannonian (5 to 2.5 million years ago) periods. Ten oil and five natural gas fields are productive in the Vienna Basin. Studienka and Gajary Fields are aging and must have water injected into them to maintain pressure. Between the 1940s and 1960s Slovakia injected air into its aging fields. Exhausted portions of Lab Field are used to store natural gas. The same is true for the depleted Suchahend-Gajary Field. Geologists suspect that formations dating from the Neogene period (24 million years ago to the present) may harbor oil. Mesozoic carbonates and Miocene perlites may also have oil.

In 2005, Slovakia had 9 million barrels of oil in reserves. The country then produced only 3,500 barrels of oil per day, making it, along with the United States and a number of other nations, an oil importer. Slovakia imports oil almost exclusively from Russia. The 2008 British Petroleum Statistical Energy Survey calculated that Slovakia consumed about 80,000 barrels of oil per day in 2007. Comparing figures from 2005 and 2007, one arrives at the conclusion that Slovakia must have imported about 76,500 barrels of oil per day. Slovakia consumes 0.09 percent of the world’s total oil. British Petroleum also estimated that Slovakia consumed 5.9 billion cubic meters of natural gas in 2007, 0.2 percent of world consumption. Comparing percentages, it appears as though Slovakia consumes twice as much natural gas as oil.

Slovakian oil and natural gas company Nafta Gbely is the country’s chief producer of oil and natural gas. The company also stores natural gas, a function of its position as a natural gas supplier. Once a national oil and natural gas company, Nafta Gbely is partly publicly and partly privately owned. That is, public company Slovensky Plynarensky Priemysel bought 55.9 percent of Nafta Gbely’s shares, and Westfalische Ferngas (WFG), a subsidiary of RWE bought 40 percent of the company. The trend toward privatization or at least partial privatization is also evident in the fate of Transpetrol, Slovakia’s national company in charge of transporting oil and natural gas by pipeline. In December 2001, Slovakia sold 49 percent of the company’s shares to Russian company Yukos Petroleum. Despite this sale, Slovakia remains the majority shareholder. Slovneft, a private oil company in Slovakia operated the country’s only refinery. In May 2000, Mol, a Hungarian company, bought 36.2 percent of Slovneft’s shares, making Hungary the largest foreign shareholder in Slovakia.

Slovakian oil production peaked in 2005 and has since declined, a scenario in accord with Hubbert Peak Theory. Demand peaked at more than 10 times supply in 2008 and has since held steady. Diesel accounted for 33 percent of demand in 2010, gasoline for 14 percent, and home heating oil for 6 percent. In 2010, Slovakia depended on imports to satisfy 94 percent of demand for oil and natural gas. Oil represented 20 percent and natural gas 27 percent of Slovakia’s energy consumption in 2009. Analysts anticipate that demand will grow, making Slovakia more reliant on imports than it already is. Demand in 2009 stood at 83,000 barrels of oil per day. Without Russian imports, the Slovakian economy would grind to a halt. Slovakia imports crude from Russia, we have seen, which it refines, selling a portion of refined products, gasoline and diesel, for example, to the rest of Europe. Some of the natural gas that Russia imports to Slovakia also finds its way to other parts of Europe. The European Union receives as much as 20 percent of its natural gas from Russia funneled through Slovakia.

Because Slovakia is so reliant on imports, it must keep on hand stocks of oil that may be drawn down in an emergency. The Administration of the State Material Reserves is charged with maintaining adequate stocks of oil. Slovakia, as of 2010, held 120 days’ supply of oil. Slovakia keeps 30 days’ supply of natural gas on hand. Slovakia imports some natural gas from Hungary. In 2010 Slovakia held nearly 5 million barrels of oil. About one-quarter of this oil is in the form of diesel. Sixty percent is crude. In an emergency, Slovakia would almost certainly impose rationing, lower the speed limit, and restrict the hours of operation of diesel and gasoline stations.

Since the 1970s, Slovakia has transitioned from coal to oil and natural gas. Nuclear power is also an important source of energy, namely electricity. At a growth rate of 1.5 percent per year, Slovakia will consume 22 million tons of oil in 2020 and 23.6 million tons in 2030. All sources of energy on which Slovakia relies, except coal, must increase production to try to keep pace with demand. Failing this course of action, Slovakia must become more dependent on imports. Analysts expect oil to represent 20 percent of energy that Slovakia consumes by 2030. In contrast, natural gas may rise to 31 percent in 2020 and 33 percent in 2030. Slovakia plans to build two more nuclear power plants so that by 2020 nuclear power will supply 25 percent of Slovakia’s energy. By 2030 nuclear power may generate half of Slovakia’s electricity. Renewable sources of energy do not appear to be a large segment of Slovakia’s commitment to energy. By 2020 wind, biomass, and hydroelectricity may rise to 11 percent of Slovakia’s energy consumption.

By 2010, Slovakia’s production of oil had dipped to only 500 barrels per day. Analysts expect that Slovakia may exhaust its oil fields by 2017. By 2010, Slovakia had produced nearly 500,000 tons of oil. Slovakia’s refinery has the capacity to process 110,000 barrels of oil per day. Before 2007, Slovakia had two refineries but closed the smaller of the two that year. The lone refinery in Bratislava, Slovakia has a capacity, according to one authority, of 123,000 barrels of oil per day. The Bratislava refinery processes 80 percent of its oil into diesel and gasoline. In 2010 the Bratislava refinery exported 60 percent of its refined products to other places in Europe.

In 2010 demand stood at 83,000 barrels of oil per day. Transportation consumes half this oil in the form of gasoline and diesel. The demand for diesel is growing at an unsustainable 10 percent per year. The demand for motor fuel, another distillate of oil, may double by 2025. Between 2010 and 2020 the demand for oil may exceed 4 percent per year. In 2010, the demand for diesel stood at 32,000 barrels per day, about 40 percent of Slovakia’s demand for oil. Diesel represents two-thirds of the consumption of all other sources of transportation fuel. Between 2010 and 2020, the demand for transportation fuels of all types may double. Diesel consumption may reach 40,000 barrels per day in 2020. Because government taxes gasoline at a higher rate than diesel, motorists prefer diesel. Slovakia exports much of its oil to Austria. Slovakia has contracted Russia to supply oil through 2014. The principal importers of Slovakia’s oil are the Czech Republic and Austria.

See also: Austria (Republik Österreich); British Petroleum; Czech Republic; Gasoline; Great Depression (1930s); Hubbert Peak Theory; Hungary; Imports; Natural Gas; Oil Field; Oil Transportation; Refining; Russia; Saudi Arabia; Turkey; United States
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South Korea (The Republic of Korea, ROK)

Xiaobing Li
Michael Molina

History and Geography

In the southern half of the peninsula, the Republic of Korea, separated from the north by the 38th parallel (about 143 miles across the peninsula), is surrounded by the Sea of Japan in the east, Korea Strait in the south, and Yellow Sea in the west. It has a total area of 38,025 square miles, including many offshore islands. South Korea has a coastline of 1,445 miles. As a mountainous terrain, its principal range runs through the country from north to south and rises to the highest peak (6,398 feet) on the island of Cheju. Only one-fifth of the total area is arable, with plains along the west coast containing high productive rice paddies, producing more than 9 million tons of rice per year. The principal natural resources include coal, tungsten, graphite, lead, and molybdenum. The two major rivers are the Naktong, which flows from north to south into the Korean Strait, and the Han, which flows northwest into the Yellow Sea. South Korea has a continental climate with cold and dry winters and hot and rainy summers. Occasional typhoons cause high winds and floods. Its population totaled 49 million in 2013 and its capital city is Seoul.

The first migrants came from Manchuria and settled in the north of the peninsula about 30,000 years ago. Hereditary aristocratic tribes were engaged in agriculture and fishing about 5000 BCE. Unearthed evidence reveals that bronze and iron tools, weapons, and ritual bells became available in 1000 BCE. The first unified government was founded at Pyongyang in 194 BCE, but it controlled only the northern half of the country. In 109 BCE, Chinese emperor Wudi (Martial Emperor) of the Han Dynasty (206 BCE–220 CE) conquered Pyongyang, establishing a centralized colonial administration in Pyongyang and dividing Korea into 25 districts. After Chinese administration ended in 313 CE, Korea entered the Three Kingdoms Period (340–668) with Koguryo in the north, Peakche in the southwest, and Silla in the southeast. When the Chinese Sui (581–618) and Tang (618–907) Dynasties attacked Korea repeatedly and Koguryo declined, Silla conquered the other kingdoms and unified the peninsula. Silla’s native culture was the principal vehicle of Korean development through the medieval age. In 918, the country was renamed as Koryo. By the tenth century, a distinctively Korean type of state was firmly rooted, and despite later changes and Mongol’s occupation from 1231 to 1392, this Korean polity has endured until modern times. After the Mongols left, the Koreans established their own state, Chosen Dynasty (1392–1910) from the fourteenth century to the twentieth century, achieving one of the longest reigns by a single dynasty in world history. After the 1894–1895 Sino-Japanese War and 1905 Russo-Japanese War over Korea, victorious Japan began to colonize Korea from 1910 to 1945.

During World War II, the Allied Powers agreed on a joint occupation of Korea after the end of the Pacific War. After Japan suddenly surrendered in August 1945, U.S. forces moved into South Korea and the Soviet Red Army occupied areas north of the 38th parallel. In 1948, with Russian support, the Korean Communist Party established a Communist state, the Democratic People’s Republic of Korea (DPRK), in the north. After a general election in the south, the ROK was founded as a democratically based government that August with the support of the U.S. government. In June 1950, when North Korea invaded the south, the Korean War broke out. The United Nations denounced the north’s invasion and organized a force including 16 nations to expel the northern Communist troops and defend South Korea. In October, when China began to send its forces to Korea against UN forces, the Korean War became a war between China and the United States, which made up 90 percent of UN forces. In July 1953, the Korean Armistice was signed and the war ended at the 38th parallel where it started.

After the Korean War, the democratization in the south developed slowly against the military junta, which dominated the politics in the 1950s and 1960s. In the 1960s, South Korea’s GDP per capita, about $200, was comparable with levels in the poorer countries of Africa and Asia. The ROK government began to emphasize industrial development in the 1970s, with increasing importance placed on petroleum refining and the production of chemicals and fertilizers. By 1979, South Korea had achieved rapid economic growth with per capita income rising to 17 times the level of North Korea. The government promoted the import of raw materials and energy sources, and focused on the exports of its manufacturing goods. Its exports, comprising half of its GDP, increased at the remarkable annual rate of 27.2 percent during the 1970s and 14.4 percent between 1980 and 1988. In the late 1980s, its GDP stood at about $150 billion, and per capita was about $3,530. More than 32 percent was contributed by its manufacturing and mining. After the Asian financial crises in the 1990s, South Korea’s economy recovered and continued to enjoy 4 percent annual growth in the 2000s. By 2004, its total annual GDP reached $1 trillion and became the twelfth-largest economy in the world. Its 2012 GDP was $1.64 trillion, and per capita was $32,800, the second-highest income in Asia after Japan. The exports totaled $552.6 billion the same year, including computer, automobiles, ships, petrochemicals, and wireless telecommunications equipment. Among its imported materials, oil and natural gas have been the major items.

Oil Consumption

South Korea is a major energy consumer, accounting for some 2 percent of the world’s primary energy demand (PED). It is almost completely reliant on imports to meet its oil, natural gas, and coal demand. It is the world’s fourth-biggest oil importer, buying almost 3 percent of the world’s crude output, and ranks second in terms of liquefied natural gas (LNG) purchases (the first is Japan). Petroleum represents almost half of primary energy consumption, although gas is gradually displacing oil. In 2013, the country consumed 2.4 million barrels per day (mb/d) of oil, all of which was imported, down by 0.1 percent year-on-year, equivalent to around 2.6 percent of the world total. Its refined petroleum products totaled 2.8 mb/d in 2012. South Korea is the seventh-biggest oil consumer and fifth-largest net oil importer in the world. Most of its oil imports come from the Middle East, with Saudi Arabia supplying about a third of the country’s import requirements.

South Korea is the second-largest importer of LNG worldwide, importing an estimated 3.19 million metric tons in 2013. South Korean gas demand is split between the electricity sector and the residential heating sector, with a smaller amount consumed in petrochemical plants. With demand surging, state-controlled gas supplier Korea Gas (Kogas) continues to sign contracts for additional supplies, though most of the new LNG contracts in the past few years have included more flexibility for the purchaser in terms of the ability to lower volumes if necessary.

The country has a large refining industry. Refining capacity at the end of 2013 has risen to approximately 2.9 mb/d, up by 2.6 percent year-on-year, representing around 3 percent of the world’s capacity. It has suffered historically from chronic overcapacity and low operating rates. Gazprom (Russia) and Kogas signed a memorandum of understanding in June 2009 to study options for delivering Russian gas to South Korea. Following the launch of the Gazprom-led Sakhalin II project in April 2009, Kogas began receiving Russian LNG under a 2.2 bcm supply contract.

See also: British Petroleum (BP); China (The People’s Republic of China, PRC); Crude Oil; Gazprom (Russia); Imports; Japan; Liquefied Natural Gas; Natural Gas; Petrochemicals; Petroleum Products; Refining; Russia; Saudi Arabia; United States
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South Sudan

See Sudan

Spain

Christopher Cumo

History and Geography

Humans inhabited Spain as early as 50,000 years ago. When Rome conquered Carthage it took Spain, incorporating it into the Roman Empire. By the fifth century, the Roman Empire had grown too weak to protect Spain. In 409, the Goths, a Germanic people, invaded Spain and in 419 established a kingdom.

The Goths in turn fell to the Moors, Muslim invaders from North Africa, in 711. The Moors introduced science, philosophy, and new agricultural methods. The Visigoths, another Germanic people, clung to northern Spain, defeating repeated attempts by the Moors to take it. From the north, Christian kings, indignant that Muslims controlled most of Spain, set out to reconquer these lands. Spain expelled the last of the Moors in 1492. The country became a major colonial empire in the ensuing years, setting up overseas territories across North and South America. By the beginning of the twentieth century, however, Spain was weakened from a war with the United States and lost many of its colonial possessions.

Oil Production

In 1927, Spain nationalized its oil industry, which had been controlled by Esso, Royal Dutch Shell, and the Spanish company Socielude de Petroleos PT. Spain then monopolized the oil industry, controlling transportation and marketing. There was no control of exploration and production because Spain has no oil. It would later build a refinery. Spain founded the national oil company Compania Arrendamaria de Monopolio de Petroleos S.A. (CAMPSA). Spain began to use the profits from oil to fund the growth of industry. By taking control of the oil industry, Spain announced independence of the multinational oil companies. Conservatives and liberals supported nationalization.

Spain leaned heavily on its banks to fund the oil industry. In return for the investment from banks, Spain awarded them 70 percent of CAMPSA’s shares. CAMPSA thus became an alliance between the government and Spain’s banks. This alliance led businesses to believe that government would not nationalize other sectors of the economy. From the outset, Spain taxed the oil industry to provide for its own revenues. Some of these taxes funded the growth of the public sector, a feature common to several oil producers. CAMPSA reported to the Ministry of Finance, a relationship that diminished CAMPSA’s autonomy. Taxation was heavy. CAMPSA could keep 5 percent of its profits. Government collected one-quarter of profits between 6 and 8 percent and half its profits over 10 percent. Not surprisingly, CAMPSA did not pay large dividends. By law the Ministry of Finance appointed one member, who had the power to veto any decision of the board of directors. The Ministry of Finance could also remove any member of the board it deemed unacceptable. Some Spanish officials believed that government should have even greater power over CAMPSA. Banks, perhaps resenting government intervention in CAMPSA, refused to invest additional sums of money in it.

[image: image]

A passerby looks at oil sludge on a beach in Finisterre, Galicia, in northwestern Spain. On November 13, 2013, a Spanish court acquitted three people charged over the sinking of the oil tanker Prestige off Spain’s northwestern coast 11 years earlier that triggered one of Europe’s biggest environmental catastrophes. After finding no criminal responsibility in the sinking, the court absolved the three defendants, the ship’s Greek captain, his first officer, and the former director general of Spain’s Merchant Marine of crimes against the environment. The 26-year-old Prestige ran into problems during a storm in November 2002. It was ordered out to sea and sank days later spewing most of its 77,000 metric tons (20.5 million gallons or 77.6 million liters) of fuel oil, unleashing an ecological disaster in one of the world’s richest fishing grounds.

(AP Photo/Carmelo Alen)

Meanwhile, political and economic conditions deteriorated in the 1920s and 1930s, leaving banks reluctant to invest in an unstable economy. Banks may also have believed that domestic demand for oil was too low to warrant additional investment in CAMPSA. Spanish banks decided to diversify, creating Compano Espanola de Petroleos S.A. (CEPSA) in September 1929, authorizing it to build a refinery on Tenerife, a Canary Island. CEPSA contracted with U.S. oil company Texaco to supply the refinery with oil. Completed in 1930, the refinery sold processed oil to Portugal and several countries in Africa.Yet at the outset CEPSA was not profitable, perhaps because the Great Depression diminished worldwide demand for oil. CEPSA and CAMPSA both looked abroad for supplies of oil, contracting with the Soviet Union and Romania to supply them with oil.

In the 1950s, Spain advised motorists to carry extra gasoline, a distillate of oil, with them, especially in the countryside, where gasoline stations were scarce. Spanish gasoline was of such poor quality and low octane that automobiles had difficulty combusting it. Since the 1960s, gasoline stations have grown more numerous, the quality of gasoline has improved, and Spain now sells unleaded gasoline. Spain has built 1,400 new gasoline stations since the 1960s, though this number trails France by a factor of 6, Germany by a factor of 7, the United Kingdom by a factor of 9, Italy by a factor of 12, and the Netherlands by a factor of 22.

Between 1900 and 1950 demand for oil quadrupled in Spain. Between 1950 and 1975 demand grew nearly fivefold to 58.3 million tons of oil in 1975. During these years oil replaced coal as the primary fossil fuel. In the 1980s, however, consumption of oil declined whereas the use of nuclear power, coal, and natural gas increased. Spain’s oil consumption has followed the growth in gross domestic product (GDP), the size of the population, and the wealth of citizens. The growth in the service sector in the 1980s coincided with a decrease in oil consumption. As GDP grew so did the demand for goods, whose transit raised the demand for gasoline and diesel, another distillate of oil. As Spain became wealthier its citizens had more disposable income, which they spent on leisure that often accompanied an increase in driving and an increase in the consumption of gasoline and diesel.

Between 1960 and 1975 Spain’s economy grew 6 or 7 percent per year, and this growth fueled the demand for oil and its derivatives. The 1980s were another period of growth that stoked the demand for oil whereas the 1990s ushered in a recession. Spain has transitioned away from traditional manufacturing to the making of chemicals, concrete, glass, and paper, all of them oil-intensive industries. Into the 1960s, the Spanish regarded oil as a transportation fuel. Industry tended to rely on coal and hydroelectricity. Lower oil prices and an increase in coal prices led government to coax industry to transition from coal to oil. As oil consumption increased so did its prices. After 1957, fuel oil began to become more expensive and after 1959 gasoline rose in price. In the 1960s, gasoline prices began to level off. Between 1960 and 1973, as the purchasing power of consumers grew, gasoline and diesel actually became cheaper in Spain.

Agriculture, shipping, and fishing used gas oil, power plants generated electricity by burning fuel oil, and the manufacture of concrete also used fuel oil. Government set gasoline prices moderately low to encourage consumption. As a rule, consumers paid more for oil and its products than did industry. Yet Spaniards paid more for oil and its derivatives than did the French, Germans, and Italians. Only in the United Kingdom was gasoline more expensive than in Spain. The cost of refining oil was more expensive in Spain than elsewhere in Europe, which contributed to price increases for its gasoline and diesel. Spain priced gasoline lower in France and Italy but higher than in Belgium, Denmark, and Ireland. Spain priced diesel lower than in Germany, France, and Italy. The poor quality of natural gas and coal led Spain to emphasize the importance of oil. Railroads converted from coal to gas oil. Over time road transit eclipsed the railroads, stoking the demand for gasoline and diesel. Gasoline was the primary beneficiary of this conversion. The expansion of industry after the mid-1960s increased the demand for oil and its products. Victims of the quadrupling of oil prices in 1973 by the Organization of the Petroleum Exporting Countries (OPEC), Spain suffered an abrupt transition to a world in which oil never again would be so cheap.

See also: Energy Consumption; France; Gasoline; Germany; Great Depression (1930s); Imports; Ireland; Italy; Netherlands; 1973 Energy Crisis; Oil Nationalization; Oil Prices; Organization of the Petroleum Exporting Countries (OPEC); Portugal; Refining; Royal Dutch Shell; Russia; United Kingdom; United States
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Sudan

Xiaobing Li
Michael Molina

History and Geography

The petroleum industry in Sudan remains a relatively new development in the country’s turbulent economic history, with oil exportation only beginning in the 1990s. The nation currently faces economic unrest and uncertainty, especially in the wake of South Sudan seceding from the country in 2011. Prior to independence, South Sudan acted as Sudan’s major center of petroleum extraction. Sudan had previously relied on agricultural products and textiles and only recently did it tap its newly discovered petroleum wealth. The decades-long civil war between the north and south and the eventual breakup of the country has complicated these endeavors, and prospects for enlargement of its petroleum industry remain uncertain.

Sudan’s land area covers 728,000 square miles with a population of roughly 35 million. It shares borders with the Central African Republic, Chad, Egypt, Eritrea, Ethiopia, and South Sudan. South Sudan by contrast inhabits a smaller area, covering just 239,000 square miles and a population of 8.2 million. Sudan maintains a gross domestic product (GDP) of $86.67 billion and is wracked by poverty and economic uncertainty. Its GDP has shrunk since the independence of South Sudan, a region that comprised 75 percent of Sudan’s oil production. In 2012, it had a crude oil production rate of 120,000 barrels per day (bbl/d) and had proven reserves of 5 billion barrels (bbl).

Unified with Egypt during the 1800s, the entire area of Sudan came under control of Great Britain and Egypt by 1899. Sudan was finally granted independence from the UK and Egypt in 1956 and comprised an ethnically diverse makeup. On Sudan’s achieving self-government, Arabs represented 39 percent of the population and Africans 61 percent. Seventy percent of the population were Muslims with most living in the northern two-thirds of the country, whereas the rest of the population lived in the south and practiced Christianity or traditional African religions. Conflict between the south and north regions escalated soon after independence. The south lacked major economic development and resources, with its economy focused mostly in agriculture. The north represented the economic and political elite of the nation, with most funding for infrastructure going toward that region. Rebel forces in the south battled against the north for greater autonomy and achieved a decade of relative stability from 1972 to 1983. With the introduction of Sharia (Islamic law) as the governing law of the entire country, however, as well as further exploitation of the south, the civil war engulfed the country once again. The war lasted until 2005, when a peace agreement was finally reached, guaranteeing a six-year period of autonomy for South Sudan, until which time a referendum would be held to determine the region’s future. In 2011, South Sudanese overwhelmingly voted to secede from Sudan, taking with it a major portion of the country’s petroleum production. Since then, ongoing disputes between the two countries over oil rates have continued to harm both nations’ economies.

[image: image]

Map of oil infrastructure in Sudan and South Sudan, 2011.

(Micka/Dreamstime.com)

Oil Production

The discovery of oil in Sudan began in 1978, when Chevron detected the substance near Bentiu and Heglig in the south. The company made further discoveries in the early 1980s, but attacks by southern rebels forced Chevron to suspend its operations in the country. After a brief period of reengagement from 1988 to 1990, Chevron gave up and relinquished all its concessions after having spent nearly $1 billion, and officially left the country by 1992. By the 1990s, the north had retaken enough areas in the south to commence significant commercial oil production. Concorp International, the company responsible for buying out Chevron in Sudan, began oil production and refinement at Abu Jabra, with an initial capacity of 2,000 bbl/d. Concorp eventually sold its Chevron assets to Arakis Energy Corporation, which took over duties of oil production in the country. In 1998, major oil pipeline construction from the south to the north began, along with a new 50,000 bbl/d refinery at al-Jayli. By 1999, Sudan announced the completion of its 1,610 km long pipeline linking the Heglig oil field to the north, with more pipelines under construction. That year, the country began exporting petroleum to foreign countries, with an initial shipment of 600,000 bbl.

This discovery of oil and exploitation by foreign companies increased human rights abuses in southern Sudan, and increased tensions between the north and south. The conflict, according to Human Rights Watch, has cost the lives of over 2 million Sudanese and displaced over 4 million people since 1983. With oil fields discovered in southern Sudan, government officials claimed that residents posed a security threat as the natural resources of the region were directly contested by southern rebels who held a majority of support from the locals. The government went ahead with construction and oil development in southern territory under direct threat from the rebels, providing access for international and foreign state-controlled oil companies. Further abuses took place in the western Darfur region, with over 400,000 killed and over 2 million displaced.

Since the country’s separation from the south, the dispute over oil continues to plague both nations. South Sudan requires the infrastructure of the north to transport its oil and made heavy use of Sudan’s pipelines after independence. They have since accused the north of stealing the petroleum that passes though the pipeline and are actively seeking a deal to transport the resource through Kenya instead. Sudan has in turn accused the South of not paying for use of their pipeline. The South initially agreed to use Sudan’s pipeline to Khartoum for a fee, though this eventually broke down as they accused Sudan of charging exorbitant amounts not in line with international norms. In January 2012, the South shut down its oil production to protest Sudan’s seizure of its oil shipments. This caused widespread economic troubles for both countries. Oil represented 78 percent of Sudan’s export earnings, and the South had no other major sources of revenue besides foreign aid. In September 2012, the presidents of Sudan and South Sudan agreed to a trade deal after talks in Ethiopia. By 2013, the two countries agreed to resume pumping oil and to withdraw troops from each other’s borders.

See also: Chad; Crude Oil; Egypt; Exploration; Oil Barrel; Oil Field; Oil Prices; Oil Transportation; Petroleum Products; Pipeline; Reserves; United Kingdom
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Sweden

Christopher Cumo

History and Geography

Given its northern latitude, climate has shaped Sweden’s history. The recession of the last Ice Age about 12,000 years ago enabled humans to settle Sweden. This was about the time of the settlement of the Americas. Over the course of time an abundant flora replaced the cold tundra in Sweden. Forests then covered much of Sweden and remain important today. By 8000 BCE humans had gathered in large settlements in Sweden, but just as the climate warmed about 12,000 years ago, it grew cold again about 10,000 years ago. Cooler temperatures prodded humans to migrate south to the coast. Warming again about 5000 BCE, humans resettled central and northern Sweden.

The original inhabitants of Sweden, then known as Svealand, were the Svear, who came to the notice of Roman historian Tacitus in the first century CE. According to one tradition, the Svears’ southern neighbors were the progenitors of the Goths, a Germanic tribe. In its early history, Sweden bore some of the markings of a militaristic society and fought frequent wars with Denmark and Norway. Saint Ansgar converted large numbers of Swedes to Christianity in the ninth century, though many Swedes retained their pre-Christian religions, and only in the twelfth century was the Church able to eradicate paganism. Among early settlers were the Vikings, who earned a reputation for savagery. Although this reputation is largely deserved, it detracts from the fact that the Vikings were excellent seamen and long-distance traders. The contraction of trade in the Europe of Late Antiquity and the Early Middle Ages did not hinder the Vikings, who forged trading partnerships with Byzantium and Baghdad. They founded cities in Sweden and Russia. Viking prowess began to decline about 1000 CE as large settlements of farmers began to displace the Vikings. Powerful nobles contested the king for control of Sweden and some Swedish cities became so powerful that they could claim virtual autonomy. For a time, royalty united Sweden, Norway, and Denmark through marriage. Sweden, desiring independence, quickly separated from this union.

In the sixteenth century, King Gustav Vasa elevated Sweden to the status of an independent nation. More famous was seventeenth-century king Gustavus Adolphus, the Lion of the North. Adolphus built one of the finest armies in Europe and bravely led it in battle. Conquering parts of Poland and other regions in Europe, he entered the Thirty Years’ War (1618–1648) with the aim of spreading Lutheranism. After a series of victories the king died in the Battle of Lutzen. For the next century, Sweden fought desperately to keep its territory and remain influential in Europe. This bitter experience has led Sweden to abhor war. It has been consistently neutral when conflicts have arisen, including the two world wars.

In the nineteenth century, Sweden moved toward democracy. The country granted freedom of the press in 1844 and free trade in 1864. The next year the middle class won the right to vote. In 1907, Sweden granted the franchise to anyone who paid taxes. In 1910, Sweden passed a law instituting workers’ compensation in the event of illness or injury. In 1946 Sweden joined the United Nations. Swedish diplomat Dag Hammarskjold was secretary general from 1953 until he died in 1961. Committed to neutrality, Sweden would join neither the North Atlantic Treaty Organization (NATO) nor the European Community. In 1995, however, it joined the European Union, the successor of the European Community.

Today, Sweden is renowned for its social policies that left-of-center governments have created. Sweden makes clear that high taxes and prosperous industry are not incompatible. Sweden takes pride in its forests, the largest that remain in a largely denuded Europe. The water of Stockholm remains safe for drinking and fishing.

In the Cambrian (540 to 485 million years ago) and Ordovician (485 to 443 million years ago) periods, Sweden laid down the Alum Shale, which contains oil. The shale is only 20 to 30 meters thick in some sections. In southern and western Sweden, the Alum Shale formed in the remote past of the Precambrian era (4.6 billion to 540 million years ago). In the south and west the shale is thicker, reaching 200 meters in some places. The Alum Shale, discovered about 1650, was at first tapped as a source of potassium aluminum sulfate, a compound used to tan leather. The textile and pharmaceutical industries also used the compound.

Oil Production

In the late nineteenth century, the Swedes first attempted to extract oil from the shale. In the twentieth century, extraction began in earnest but stopped in 1966 because Sweden decided that oil was cheaper to import rather than extract from shale. During its tenure the Alum Shale yielded some 50 million tons of oil. The shale yielded variable amounts of oil. In the west the shale yielded very little oil. Elsewhere, the yield was 2 to 6 percent by weight.

In 2006, Sweden declared its intention to forego the use of oil by 2020, making it potentially the world’s first truly green economy. Sweden hopes to eliminate the use of all fossil fuels by 2020, citing the threat to the environment and a premonition that the world is running out of oil. It seems well established that oil is causing climate change. The burning of oil or any of its refined products yields carbon dioxide, nitrous oxide, and sulfur compounds. The sulfur is a component of acid rain, and the carbon dioxide traps the sun’s heat, causing global temperatures to rise. The sense that the world is running out of oil derives from the Hubbert Peak Theory. Maurice King Hubbert, a Royal Dutch Shell geophysicist, used a bell curve to model the supply of oil. The curve rose rapidly in the beginning, signifying the rapid expansion in worldwide oil production. The curve flattened, however, signifying the peak of oil production. The graph thereafter declined swiftly, signifying the end of the oil age. Hubbert predicted a worldwide peak in 2000. Even if this year is incorrect the tightness in supply may mean that the peak is not far away.

Sweden hopes to be free from oil by the time its supply declines to avoid economic ruin. The Ministry of Sustainable Development believes that 2020 is an appropriate date to be rid of oil and has consulted with scholars, farmers, automakers, and government officials. The Royal Swedish Academy of Sciences has confirmed that the world is nearing a peak in supply. It fears a global recession if other countries do not join Sweden in breaking their addiction to oil. The Ministry of Sustainable Development adds that freedom from oil will protect Sweden from price spikes. The ministry notes that oil prices tripled between 1996 and 2006.

The oil crisis of 1973 and 1974 alerted Sweden to the dangers of reliance on oil in particular and on fossil fuels in general. By 2006, Sweden received almost all of its electricity from hydro and nuclear power. The problems of oil remain acute in transportation. Like the rest of the developed world Sweden depends on the automobile and thereby on diesel and gasoline, distillates of oil. Geothermal energy heats water for bathing, laundry, and other uses. In 1980, Swedes voted to phase out the use of nuclear energy, but most nuclear power plants remain in service. Sweden hopes to generate biofuels from its trees that will replace diesel and gasoline, not merely augment them. Sweden also hopes to make greater use of wind turbines to generate electricity and the currents of the ocean.

Sweden has made progress. In 1970, 77 percent of its energy came from oil. In 2006, only 32 percent of energy came from oil. In 2003, Sweden relied on renewables for 26 percent of its energy, whereas the average in other parts of the European Union was just 6 percent. Sweden has partnered with automakers Saab and Volvo to develop cars that run solely on biofuels. Sweden has given grants to hospitals and libraries to help them transition from oil to renewable energy. Homeowners receive tax credits for using renewable energy. In 2012, oil accounted for 27 percent, coal for 5 percent, and natural gas for 3 percent of Sweden’s energy. Sweden has the lowest use of fossil fuels of any member of the International Energy Agency. Sweden expects renewables in 2020 to supply half its energy and 10 percent of the energy used to transport goods and people. Nevertheless, as vehicles become more numerous, Sweden fears that its reliance on diesel and gasoline may increase by 2020.

See also: Hubbert, M. King; Hubbert Peak Theory; Royal Dutch Shell
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Switzerland

Christopher Cumo

History and Geography

Located in central Europe, Switzerland boasts the Alps. Although the highest point of the Alps is in France, in Switzerland the Dufourspitze stands 15,203 feet tall. This peak is near the border between Switzerland and Italy. Switzerland has three large lakes: Geneva near the French border, Constance near the border with Germany and Austria, and Maygiore near the Italian border. The Rhine is the chief river. Switzerland occupies 15,355 square miles and has nearly 8 million inhabitants. The birthrate is more than double infant mortality, yet the population grows less than 1 percent per year. Life expectancy is a robust 81 years. The capital is Bern.

The Romans knew the Helvetians, a Celtic people who settled Switzerland and gave the region its early name, Helvetia. Roman commander Julius Caesar was the first to encounter the Helvetians. He blocked their attempt to migrate into Gaul, now France. The Romans introduced the Roman alphabet and writing to the Helvetians. With the fragmentation of the Roman Empire in the fifth century CE, Germanic tribes settled Switzerland.

Switzerland in the thirteenth century formed a confederation of cantons or provinces in the Holy Roman Empire. In 1291, Switzerland attempted to win independence from the Hapsburgs, the rulers of the Holy Roman Empire. Boasting three large forests—the Schwyz, the Uri, and the Unterwalden—Switzerland slowly grew in the Late Middle Ages by adding new cantons. During the Reformation, Switzerland produced religious reformers John Calvin and Ulrich Zwingli, who in many ways were more radical than the founder of Protestantism, Martin Luther. In 1648, the Treaty of Westphalia that ended the Thirty Years’ War (1618–1648) made Switzerland independent from the Holy Roman Empire. French troops, emboldened by the ideals of the French Revolution, conquered Switzerland in 1798, renaming it the Helvetic Republic in honor of its ancient past and abolition of serfdom. In 1803, French emperor Napoleon Bonaparte restored Swiss independence. By 1815, Switzerland had granted the Italians and French who lived within its borders equality with the Swiss. That year the Congress of Vienna, which ended the Napoleonic wars, acknowledged that Switzerland was independent and neutral. In 1847, the Catholics in Switzerland attempted to establish an independent state, but Switzerland blocked this action.

[image: image]

Smoke rises from the Libyan-owned Tamoil oil refinery in Collombey-Muraz, on March 30, 2011, on the eastern tip of Lake Geneva, Switzerland. The refinery was evidence of Libyan leader Muammar Qaddafi’s strong foothold in Europe, as Tamoil had been allowed to continue operating unchecked despite the fact that its parent company was on a United Nations sanctions list and some experts, including Zurich-based money-laundering expert Michael Alkalay, said European governments were being naive, or simply self-serving, in an attempt to protect European jobs and oil supplies.

(AP Photo/Frank Jordans)

In 1848, a new constitution modeled the Swiss government after that of the United States. In 1873, another new constitution established a federal union, delegating specific powers to the federal government and reserving the unenumerated powers to the cantons. Politically, Switzerland was conservative, and its banks attracted investment worldwide so that the banks emerged as the world’s leading holders of foreign assets. Holding to its tradition of neutrality, Switzerland did not intervene in either world war. In the interwar period Geneva, Switzerland was home to the League of Nations and after World War II to the United Nations.

In the 1990s, journalists reported that Switzerland had hidden the assets of Jews who had perished in the Holocaust. Switzerland established a fund to pay the victims’ families. Women could not vote or hold office until 1971. In 1999, the Swiss elected the first female and Jewish president. Foreigners comprise about 20 percent of the population. Anti-immigrant groups have tried to lower this percentage to 18 on four occasions but have not succeeded. In 2002, in what appeared to be a move away from neutrality, Switzerland joined the United Nations, but it has not joined the European Union. In 2003 the conservative Swiss People’s Party won the elections, worrying observers because the party opposes immigration and the European Union. In 2009, in a move aimed at Arabs, the party vowed that Switzerland would construct no new mosques. Muslims worldwide were quick to decry the referendum that adopted this measure. In 2010, women held a majority of cabinet posts. In 2011, Eveline Widmer-Schlumpf became the third consecutive female president.

Oil Consumption

In 2010, oil accounted for 40 percent of Switzerland’s energy, more than any other source of energy. Because Switzerland, like Finland, lacks its own reserves, energy efficiency and conservation are important and appear to be modestly effective. Switzerland’s oil consumption has decreased from 274,000 barrels per day in 2000 to 236,000 barrels per day in 2011. Admittedly, the decline is not large but the movement is in the right direction. Transportation uses 56 percent of Switzerland’s oil imports. This is not surprising news. The Swiss, like their counterparts throughout the developed world, depend on the automobile, and with it, on gasoline and diesel, both distillates of oil. In 2011, Switzerland imported 236,000 barrels of oil per day, 88,000 barrels per day of which were crude and 149,000 barrels per day of which were refined oil. Switzerland has two refineries, which together can process 125,000 barrels of oil per day. According to one account, more than 60 percent of Switzerland’s crude imports come from the nations of the former Soviet Union. According to another report, 88 percent of crude imports come from North and West Africa. Refined oil, according to this version, comes entirely from the European Union.

Switzerland, as a member of the International Energy Agency, has agreed to maintain a reserve of oil against a disruption in imports. By law, Swiss industries are responsible for maintaining these reserves. Switzerland must keep no less than 4.5 months’ supply of gasoline, diesel, and home heating oil, and three months’ supply of aviation fuel. By the end of February 2012, Switzerland held nearly 150 days of oil in reserve. In the event of a disruption in imports Switzerland will release these reserves into the market and impose conservation.

Natural gas is less important than oil. In 2010, Switzerland derived 12 percent of its energy from natural gas, though demand has grown from 3 billion cubic meters in 2000 to 3.7 billion cubic meters in 2010. As is true of oil, Switzerland has no reserves of natural gas and so is entirely dependent on imports. Natural gas companies in Switzerland must keep on hand 4.5 months’ supply of home heating oil and natural gas to guard against a supply disruption. In the event of disruption, Switzerland may mandate that homeowners who use natural gas switch to home heating oil.

Switzerland refines half its crude imports into gasoline and diesel and half into home heating oil. On the eve of the oil crisis in 1973 and 1974, Switzerland depended on oil for 80 percent of its energy. The oil crisis alerted Switzerland to the danger of overreliance on oil. Instituting an energy efficiency and conservation plan, Switzerland decreased its dependence on oil from 80 percent in 1973 to 56 percent in 2005. Although this is progress, it is not as robust as the progress that Sweden has made during these years. The consensus appears to be that oil supply will peak between 2010 and 2030, leaving Switzerland and all other oil importers to face economic ruin.

Switzerland also imports oil from Iran despite U.S. and European Union sanctions that prohibit the purchase of oil from Iran. Switzerland emphasizes that it has good relations with Iran and views Iran as a responsible trading partner. What two trading partners do is no concern of the United States and European Union. The United States and the European Union have responded that they fear Iran is attempting to build a nuclear weapon and that a nuclear-armed Iran would destabilize the world. In an attempt to deter Iran from building a nuclear weapon, the United States and the European Union have imposed sanctions to starve Iran into submission. Switzerland is home to oil companies Vitol, Trafigura, and Mercuria, all of which import Iranian oil. The United States, which does not have an embassy in Iran, depends on Switzerland to convey its messages to Iran.

See also: Finland; International Energy Agency (IEA); Iran; 1973 Oil Crisis; United States
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Syria

Christopher Cumo

History and Geography

With 71,062 square miles along the Levantine coast of the Mediterranean Sea, Syria has a population of 22 million people. Life expectancy is 74.4 years. With a population of 2.4 million people, Damascus is the capital of Syria. Other important cities include Aleppo, Homs, Latakia, and Hama. A little larger than North Dakota, Syria shares a border with Lebanon and Israel to the west, Turkey to the north, Iraq, where Syria is free from the Mediterranean coast, to the east, and Jordan to the south. Syria has mountains and where it is flat grasslands abound. In the east is desert. The highest mountain in Syria is Mount Hermon at more than 9,000 feet in elevation.

Given its proximity to Africa and the fact that humans arose there, Syria must have been settled early, though when it was first settled is debatable. Syria entered the historical record when Egypt conquered it about 1500 BCE. A long list of conquerors followed: Israel, Assyria, the Chaldeans, Persia (now Iran), and the Greeks led by Alexander the Great in the fourth century BCE. Perhaps the greatest conqueror was Rome, which occupied Syria from 64 BCE to 636 CE, a very late date in Roman antiquity. In the seventh century, the Arabs brought Islam to the formerly Christian province. Even today a minority of Syrians belong to the Syrian Orthodox Church. As Rome had, the Arabs integrated Syria in a large trade network. The Mongols conquered Syria in 1260, ushering in a bleak period in Syrian history. The Ottoman Empire conquered Syria in 1516. Only with the dissolution of the Ottoman Empire after World War I was Syria free from Turkish rule. But it was not independent. In 1916 a secret agreement between Britain and France ceded Syria to French colonialism. Syria rebelled against France, as a wave of nationalism called for independence. In 1930 France granted Syria partial autonomy. After repeated bids for independence, Syria won the right to shape its own destiny in 1961.

Hostility toward Israel came to the fore, and Israel defeated Syria in the Arab Israeli War in 1967. Israel took the Golan Heights from Syria. Syria invaded Israel in 1973 only to suffer defeat again. U.S. Secretary of State Henry Kissinger negotiated with Israel to restore a portion of Syria’s lost territory. Syria wished to regain the Golan Heights, but Israel rebuffed it. To counteract an alliance between Israel and Turkey, Syria sought support from Iraq, Iran, and Saudi Arabia.

In 2004, the United States put sanctions on Syria for supporting terrorism. In September 2004, the United Nations asked Syria to remove its troops from Lebanon, but Syria did not comply. The United States and the European Union joined the United Nations in asking Syria to withdraw from Lebanon after the assassination of a Syrian critic. This time Syria complied, ending nearly three decades of occupation. In its hunt for terrorists, the United States bombed the compound of an al-Qaeda leader on the Syrian-Iraqi border. Syria called the attack a war crime, claiming that only women and children had been killed. In 2011, demonstrators protested in Syria over the lack of political and social reforms. Syria responded by killing more than 1,000 protestors, leading the United States to impose sanctions again. Saudi Arabia, Bahrain, and Kuwait withdrew their ambassadors from Syria. By 2012, Syria had descended into civil war, and as of 2014 the death toll reached over 100,000, most of them civilians.


Bashar al-Assad (1965– )

Bashar al-Assad is the current president of Syria. As the second son of former Syrian President Hafez al-Assad, he had no intention of taking power, choosing instead to focus on his career in medicine. After the death of his older brother Bassel in 1994, however, his father recalled him to Damascus to begin grooming him for succession. Al-Assad succeeded his father in 2000 and was seen by many in the West as a potential reformer. Following the Arab Spring in 2011, al-Assad promoted a heavy-handed response to protestors. Syria descended into civil war, with the conflict continuing to rage at the start of 2014.



Oil Production

In 1967 Syria first produced oil in commercial quantities. The yield was then about 1 million tons of oil per year. In the 1970s and 1980s, domestic demand for oil grew rapidly whereas the production of oil increased only slowly. These trends led to a diminution in oil exports and sluggish economic growth. Syria aimed to increase the production of natural gas to use it instead of oil in generating electricity. In 1976, production peaked at 10 million tons and has gradually declined since, an instance of the application of Hubbert Peak Theory. In 1985, production had declined to 8.5 million tons of oil per year.

Syria has two refineries, one at Homs, built in 1959, and a second at Banias, built in 1980. These refineries have a capacity of 12 million tons of oil per year and are evidently not used to capacity. In the 1980s, Syria imported 6.3 million tons of oil per year from Iran, evidence that Syria was not self-sufficient in oil. In turn, Syria exported 5.5 million tons of heavy crude. In the 1980s, Syria had reserves of more than 200 million tons of oil. In 1984, Royal Dutch Shell discovered a large oil field at Thayyem in central Syria. This field may have 90 million tons of reserves.

Syria is at the western fringe of the Middle Eastern oil fields and is not as well endowed with oil as are many of its neighbors. Most Syrian oil is found under sedimentary rock. Eastern Syria is the chief area in which oil has been discovered. The northeast contains seven important oil fields. The Syrian Petroleum Company (SPC), a state owned oil company, owns these fields. Most geologists have agreed that these fields have at least 800 million barrels of oil, though the government puts the figure between 1.4 and 1.6 billion barrels. These fields produce oil with high sulfur content, diminishing its value. Of these seven fields, the two largest, Souedie and Karatchok, produced about 12 percent of Syria’s oil. Geologists estimate that they can recover 30 percent of the oil in these fields. Some of the oil in the northeast was in the 1980s too deep to recover. The oil from central Syria is light and low in sulfur.


Syrian Civil War (2011– )

The Syrian Civil War is an ongoing conflict in Syria pitting a number of rebel groups against the ruling forces of President Bashar al-Assad. The conflict began in 2011 during the Arab Spring, as pro-democracy elements protested for improved rights. Assad’s government cracked down harshly on demonstrators, prompting a general uprising against his rule. Armed rebels and defectors from the Syrian Army have since waged an inconclusive war against the Assad regime. The conflict has brought in numerous foreign fighters on both sides, including terrorist elements seeking to topple the Syrian government. The situation has proved to be a humanitarian disaster for the entire country, with millions becoming refugees and a death toll at over 100,000.



Although Syria has allowed foreign firms to explore for oil, it favors its own General Petroleum Authority, which uses Soviet technology, to drill for oil. Since the 1970s Shell and Chevron (once Standard Oil of California) have operated in Syria. In the early 1980s, SPC operated 10 exploratory and 8 production rigs in Syria. In 1983, SPC drilled 28 exploratory wells at a cost of about $50 million. SPC has confined itself largely to the older fields in the northeast. In addition SPC explored for oil in the west and southwest. In 1985, Shell drilled five wells in central Syria, discovering oil and natural gas.

Between 1974 and 1984, demand for oil in Syria increased 24 percent per year. This rate is high given that the demand for gasoline has increased only 6 percent per year. The demand for kerosene had risen until the late 1970s, when many Syrians switched to cheaper liquefied petroleum gas (LPG). The government had increased the price of gasoline, perhaps accounting for the slower growth in demand. In the 1980s, 43 percent of vehicles in Syria used gasoline. The rest used diesel or fuel oil. Homeowners cook with LPG or kerosene. Others use electricity. The trend is toward LPG replacing kerosene. Agriculture used more than 400,000 tons of oil per year for pumping irrigation water and to power farm machinery. The extension of electricity to the countryside has diminished the use of oil in irrigation.

In 1986 the World Bank urged Syrians to conserve oil. The bank calculated that Syria, by instituting conservation measures, could reduce demand for oil 10 to 25 percent. Some of the savings appear to be more apparent than real. A switch from oil to natural gas in the production of fertilizers would reduce the use of oil but would not represent a fuel savings because the use of natural gas would increase.

As of 2010 Syria had 2.5 billion barrels of oil. In the same year, Syrian oil fields yielded roughly 385,000 barrels of oil per day. Syria exports oil to Europe and uses natural gas to maintain pressure in oil fields and to generate electricity. Syria is now a net exporter of oil. Germany, Italy, and France are eager buyers of Syrian oil. After a spate of new finds, Syria is again in decline. Demand remains robust so that some analysts believe that Syria may be a net oil importer by 2020. To avoid this fate, Syria has accelerated its exploration for oil. The current civil war has destabilized Syria and caused foreign oil firms to leave. The SPC must explore for, produce, refine, transport, and market oil itself.

See also: Bahrain; Hubbert Peak Theory; Israel; Kuwait; Royal Dutch Shell; Saudi Arabia; Standard Oil Company; United States
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Taiwan (The Republic of China, ROC)

Xiaobing Li
Michael Molina

History and Geography

Taiwan, officially the Republic of China (ROC), is an island country off the southeastern coast of mainland China, including several smaller islands like Jinmen (Quemoy), Mazu (Matsu), and Penghu (Pescadores). Surrounded by the East China Sea in the north, the Pacific Ocean in the east, the South China Sea in the south, and the Taiwan Strait in the west, which separates the island from China (about 120 miles), Taiwan is 13,900 square miles in area, slightly smaller than Maryland and Delaware combined. As a long oval island, its length is 225 miles from north to south with a coastal line of 979 miles and a mountain range running through the middle and rising to a peak of 13,110 feet at Yu Shan. Its tropical weather is warm and humid with a long summer and mild winter. Typhoons occur between June and October during the southwest monsoon season. Its natural resources include small deposits of coal, silver, copper, marble, crude oil, and natural gas. It has 16 counties and 2 special municipalities with Taipei as its capital. Taiwan’s total population is 23.3 million (in 2013).

Taiwanese had lived on the island long before the Sui Dynasty (581–618) launched the first recorded expedition from mainland China in 603. The Japanese came and conquered part of the island from the twelfth to fifteenth centuries. In 1590, the Portuguese were the first Europeans to arrive at Taiwan. The Dutch then established themselves in 1621 and called the island “Formosa” (“beautiful one”). The Dutch maintained their settlement until 1658 when General Zheng Chenggong (Cheng Ch’eng-kung) landed his troops and drove the Dutch from the island. Thereafter, Chinese refugees followed Zheng and fled the mainland to Taiwan because they did not like the new Manchu rulers who defeated the Chinese Ming Dynasty (1368–1644) and established Manchu’s Qing Dynasty (1644–1911) on the mainland. By the end of the seventeenth century, the Ming dissidents on Taiwan accepted the Qing emperors and immigration to Taiwan from the mainland increased. In 1894, Qing lost the first Sino-Japanese War and signed the Treaty of Shimonoseki in 1895, which included ceding Taiwan to Japan. It then became one of the Japanese colonies in East Asia.

In 1911, reforming officers in the New Army launched the Nationalist Revolution and overthrew the Qing Dynasty. On January 1, 1912, the Republic of China was founded in Nanjing with Sun Yat-sen (Sun Zhongshan) as its first president. After Sun died, Chiang Kai-shek (Jiang Jieshi) became the leader of the Chinese Nationalist Party (Kuomintang, KMT; or Guomindang, GMD) in 1925 and president of the ROC in 1927. During the second Sino-Japanese War (or Anti-Japanese War in 1937–1945), the Chinese Communist Party (CCP) developed its military forces and became a nationwide party under Mao Zedong (Mao Tse-tung). At the end of World War II, Taiwan was returned to the ROC government. After the diplomatic failure of the U.S. post-war mediation in China, Chiang and Mao engaged in a full-scale civil war from 1946 to 1949. On October 1, 1949, Mao proclaimed the founding of the People’s Republic of China after the CCP and its forces defeated Jiang’s army on the mainland. Jiang had to remove the seat of the ROC government to Taiwan later that year with 2 million Nationalists withdrawing from the mainland.

When the Korean War broke out in June 1950, President Harry Truman sent the U.S. Seventh Fleet to the Taiwan Strait to prevent a Chinese Communist attack on Taiwan. In 1951, the U.S. “Military Advisory Assistant Group” (MAAG) was established in Taiwan. The National Security Council (NSC) decided to provide more military aid to further strengthen Taiwan’s defense. In 1952, U.S. aid shifted from military aid to Taiwan’s economic reconstruction. In 1953, the U.S. annual aid increased to $105 million, with more than 74 percent of the total allocated to economic and technology aid. Jiang began to aim at the land reform movement, an aggressive program of industrialization, and economic development. As a result, Taiwan enjoyed a high 12 percent growth rate of its annual GDP from 1953 to 1964 and an average of annual export growth rate of 31 percent from 1961 to 1964. After the U.S. aid stopped in 1964, Taiwan’s economy took off in 1965. The share of heavy industry in total industrial output reached 52 percent, exceeding that of light industry for the first time. By 1968, the output of the manufacturing industry hit 24 percent, for the first time exceeding the share of agriculture (about 22 percent).

Over the next two decades, Taiwan enjoyed one of the world’s fastest-growing economies. By 1975, when Jiang Kai-shek died, successful KMT rule since 1949 had made Taiwan more prosperous than it had ever been. Between 1978 and 1988, Chiang Ching-kuo (Jiang Jingguo) became the ROC president and furthered the political and social reforms that his father started. When Chiang Ching-kuo died in 1988, Lee Teng-hui (Li Denghui) became the first ROC president born on Taiwan. In the 1980s, Taiwan’s annual gross product reached $100 billion ($4,500 per capita). In the 1990s, the economy was growing at an annual rate of 7 percent. In 1996, Taiwan held its first presidential election and Lee was reelected. In the election of 2000, the Nationalist Party lost to the Democratic Progressive Party (DPP)’s presidential candidate Chen Shuibian (2000–2008) through its first peaceful transfer of power. Then, the politics of Taiwan entered a new era of multiparty democracy. Ma Ying-jeou of the Nationalist Party won the election of 2008 and his reelection of 2012. In 2010, Taiwan’s GDP grew 10.7 percent, but its growth slowed to 4 percent in 2011, and fell to 1.3 percent in 2012 when its GDP totaled $918.3 billion and per capita GDP was $39,400. Its exports and natural resources become more dependent on China, its largest trading partner, with 27.1 percent of Taiwan’s total exports in 2012, although their political differences and territorial conflicts continue.

Oil Consumption

Oil is by far the dominant fuel in Taiwan, meeting 44 percent of primary energy demand (PED). Coal plays an important role, accounting for more than a third of the energy market. Natural gas is the fastest-rising element of the energy mix, currently contributing just over 10 percent. Taiwan has very limited domestic energy resources and relies on imports for most of its energy requirements. Taiwan’s current crude oil and gas liquids production is around 800 barrels a day (b/d), with limited scope for growth. This compares with the 2013 consumption of 1.1 mb/d based on the British Petroleum (BP) survey.

Most of Taiwan’s crude oil imports come from the Persian Gulf, though West African countries are also important suppliers. Refining capacity is at a slight surplus, equal to around 1.20 mb/d, according to the BP Statistical Review of World Energy (June 2012). Taiwan imported 600 billion cubic feet (bcf) of liquefied natural gas (LNG) in 2013, which is also based on the BP survey, with Indonesia and Malaysia being the country’s top two suppliers. Gas consumption is rising rapidly, as Taiwan consumed 16.37 bcm of natural gas in 2013, up by 10.1 percent year-on-year and up by 36.8 percent compared with 2009, equivalent to around 0.5 percent of the world total.

The chairman of the Taiwanese state oil and gas firm, China Petroleum Corporation (CPC), said in November 2010 that the country’s gas consumption could rise 45 percent by 2025. The change will be largely down to natural gas replacing other fuel forms such as oil and liquefied petroleum gas.

Taiwan is targeting a major increase in biodiesel use to cut reliance on energy imports and reduce emissions of harmful gases. Biodiesel use is estimated to have risen in 2010 to 630,000 barrels (bbl). Since 2008, diesel sold at filling stations has had to contain 1 percent biofuel.

CPC has outlined an ambitious near-term strategy based on closer cooperation with mainland Chinese companies in the exploration and refining segments. In May 2009, the company’s president, Chu Shao-hua, said that CPC was holding talks with the China National Offshore Oil Corporation (CNOOC) over joint exploration of the Taiwan Strait and outlined plans to process more crude for the China National Petroleum Corporation (CNPC) in Taiwanese refineries. The thaw in the Taiwan-China relationship since mid-2008 has heralded closer energy cooperation between the two countries, which we expect to continue under the current Taiwanese government.

See also: British Petroleum (BP); China (The People’s Republic of China, PRC); China National Offshore Oil Corporation (CNOOC); China National Petroleum Corporation (CNPC); Crude Oil; Imports; Indonesia; Japan; Liquefied Natural Gas (LNG); Liquefied Petroleum Gas (LPG); Malaysia; Natural Gas; Netherlands; Portugal; Refining; United States
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Trinidad and Tobago

Christopher Cumo

History and Geography

Trinidad and Tobago are the southernmost islands in the Caribbean Sea. Geologists link them to South America. Trinidad broke away from South America about 10,000 years ago. Tobago was once part of an undersea volcano that was linked to South America. Trinidad and Tobago are part of the Lesser Antilles.

Trinidad is 16 times the size of Tobago. Trinidad is only 7 miles from the coast of Venezuela. The Gulf of Peria separates the continent from the island. Both northern and southern Trinidad is mountainous and covered with rain forest. El Cerra del Aripo, at 3,084 feet, is Trinidad’s highest peak. The middle of the island has yet another mountain range, but it also has land on which the people of Trinidad have grown coconuts for generations. Mangrove swamps abound. Port of Spain is the capital. The northern coast features the beaches that draw tourists to Trinidad. The island’s Nariva Swamp is a center of biodiversity. Trinidad has small active volcanoes that emit mud with high sulfur content. It also has what it calls a lake of asphalt. It is not a tourist destination.

Tobago lies 20 miles northeast of Trinidad. Its area is 234 square miles. Spanish-Italian explorer Christopher Columbus sighted Tobago in 1498 but did not think the island worth visiting. Rain forests are prominent on Tobago. Coral reefs surround Tobago, whose waters attract snorkelers. Tobago promotes tourism more aggressively than Trinidad. In 1776, Britain set aside the Tobago Forest Reserve, the Americas’ oldest protected wilderness.

The earliest settlers on Trinidad and Tobago were probably the Arawak, who might have migrated from South America about 1000 BCE. They called Trinidad and Tobago the land of the hummingbird. They were hunter-gatherers as well as farmers. Their staple was cassava, a starchy root that served the same role as the potato in the diet of the people of the Andes Mountains. About 1400 CE, Caribs migrated from South America to Trinidad and Tobago. Columbus, landing on Trinidad in July 1498, claimed both islands for Spain. At the time, the island may have had 30,000 Arawaks and Caribs. Spain, Britain, France, and the Netherlands all tried to control Trinidad and Tobago. Britain gained control of the islands, importing African slaves to labor on the sugarcane and cacao estates. Britain abolished slavery in 1834 and granted the islands independence in 1962.

[image: image]

A refinery of the state-owned Petroleum Company of Trinidad and Tobago, PETROTRI, in Pointe-a-Pierre, on the Gulf of Paria, Trinidad and Tobago. More than a century after digging its first oil well, Trinidad and Tobago has built one of the Caribbean’s fastest-growing economies around petroleum-based exports. Riding the latest boom in world energy prices, the twin-island nation is launching several petrochemical plants.

(AP Photo/Shirley Bahadur)

Oil Production

The Spanish who followed Columbus found no gold in Trinidad and Tobago. Disappointed, they left the islands on their own in the sixteenth and seventeenth centuries. In the eighteenth century, Britain, which had wrested control from Spain, established sugarcane, tobacco, and cacao estates. In the nineteenth century, Britain turned to Trinidad and Tobago on the chance that they might have oil. The British sank their first oil well in 1857, but half a century would pass before the discovery of important finds. By the 1930s, oil was Trinidad and Tobago’s chief export, surpassing sugar, citrus, and a variety of other crops. In the 1950s, oil companies drilled offshore for oil. Today, the offshore fields are more productive than their onshore kin. The onshore fields are in southern Trinidad, and San Fernando serves as headquarters to the oil companies. In 1973, the Organization of the Petroleum Exporting Countries (OPEC) quadrupled oil prices, which benefited Trinidad and Tobago. The islands were at the peak of wealth and influence in the 1970s, the decade of two oil shocks. With oil wealth, the government built roads, homes, and public buildings. Prime Minister Eric Williams remarked that all this activity was possible because Trinidad and Tobago had so much money. When prices declined in the mid- to late 1980s, Trinidad and Tobago suffered a reversal of fortune. Unemployment rose to 20 percent. More recently, Trinidad and Tobago have articulated the goal of privatizing the oil industry and of seeking to attract foreign capital. Today, oil still accounts for half of all exports. Trinidad and Tobago have also been aggressive in developing natural gas and asphalt. Trinidad and Tobago export 46 percent of their oil to the United States. The European Union and other nations in Latin America also import Trinidad and Tobago’s oil.

Since independence, Trinidad and Tobago’s fortunes have fluctuated. The oil booms of 1974 to 1978, 1979 to 1981, and 2004 to 2008 have made the islands wealthy, though this oil wealth does not appear to have trickled down to the masses, 12 percent of who remained unemployed in 2002. This feature, a lopsided distribution of wealth, typifies the oil economies of Africa and the Middle East. The first two booms added an extra 15 to 19 percent to the gross domestic product (GDP). The boom of 2004 to 2008 was spectacular, adding 59 percent to the GDP. Trinidad and Tobago spent the first two windfalls with questionable results. The islands appeared to have learned a lesson by saving two-thirds of oil revenues between 2004 and 2008. However, the government spent the remaining one-third of oil revenues and borrowed even more money, running a deficit that the International Monetary Fund (IMF) thought three times too large. Inflation rose as the economy had trouble absorbing all the oil wealth. Trinidad and Tobago have not succeeded in using oil wealth to diversify the economy. As a rule, Trinidad and Tobago have not followed the reforms suggested by the international financial institutes.

Trinidad and Tobago lie at the eastern edge of oil fields that extend from Venezuela to the Caribbean Sea. Because most of Trinidad and Tobago’s oil is offshore, the government depends on foreign firms for technology and expertise. Oil peaked in the islands in the 1970s, after which natural gas came to dominate the hydrocarbon sector. In 2004, one estimate held that Trinidad and Tobago had 4.5 billion barrels of oil equivalent, just 17 percent of which was actually oil. The IMF forecasts that oil production will hold steady at 125,000 barrels of oil per day. The oil fields may be depleted by 2042. Natural gas, peaking about 4.3 billion cubic meters per day, may be depleted by 2022. Others believe that Trinidad and Tobago have more oil and natural gas, yet to be discovered, so that the above dates are not reliable. Nonetheless, the islands aim to be economically independent of oil and natural gas by 2020.

The first oil boom of 1974 to 1978 brought Trinidad and Tobago more wealth than it brought Algeria, Ecuador, Indonesia, Nigeria, and Venezuela. Oil added 39 percent to GDP, and the second oil boom of 1979 to 1981 added 35 percent to GDP. Although oil production had been in decline since the 1970s, it briefly recrudesced to reach 166,000 barrels of oil per day between 2005 and 2007 to capture the full extent of revenues in the boom of 2004 to 2008. This boom added $6.1 billion in additional oil revenues to Trinidad and Tobago’s economy. Government spending during the first two oil booms caused inflation. During these years government nationalized the refinery that Royal Dutch Shell had built. Trinidad and Tobago also attempted to use oil revenues to build a steel industry, but it was not competitive with the steel industries of the developed world. Trinidad and Tobago used natural gas to make fertilizers. Although agriculture produced a fraction of GDP, it remained an important employer and a consumer of fertilizers.

The stagnation and even decline in oil prices stung Trinidad and Tobago. Between 1982 and 1993, income halved, and unemployment, a chronic problem, peaked at 22 percent in 1989. Trinidad and Tobago drilled their way out of this mess, but this time they sought natural gas first and oil second. The boom of 2004 to 2008 doubled income. State-owned Petrotrin also partners with foreign firms to explore for, produce, refine, transport, and market oil. The National Gas Corporation performs these functions as they relate to natural gas. The government offers concessions for sale. British Petroleum is the chief foreign firm. With Petrotrin, British Petroleum produces 95 percent of Trinidad and Tobago’s oil. British Petroleum produces 70 percent of natural gas. During the third boom, government built a liquefied natural gas (LNG) plant. Production stood at 15 million tons per year. Trinidad and Tobago also use natural gas to generate electricity. In 2004, on the eve of the boom, oil generated 40 percent of GDP, 41 percent of tax revenues, 83 percent of exports, but only 3 percent of jobs, about 20,000. Trinidad and Tobago extract royalties, taxes, and charges of various kinds from British Petroleum. Taxes are as high as 50 percent on oil plus another 5 percent employment tax. As the price of oil rises so does the rate of taxation. In total, for every $1 in oil revenues, Trinidad and Tobago take 80 to 85 cents. Trinidad and Tobago tax oil more heavily than natural gas. One analyst suggests that Trinidad and Tobago follow China, Mauritius, and Malaysia in allowing greater private involvement in the oil industry.

See also: Algeria; British Petroleum (BP); China (The People’s Republic of China, PRC); Crude Oil; Ecuador; Exports; France; Indonesia; Italy; Liquefied Natural Gas (LNG); Malaysia; Natural Gas; Netherlands; Nigeria; Offshore Oil; Oil Prices; Organization of the Petroleum Exporting Countries (OPEC); Petroleum Products; Royal Dutch Shell; Spain; United Kingdom; United States; Venezuela
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Turkey

Xiaobing Li
Michael Molina

History and Geography

Officially, the Republic of Turkey is a transcontinental Eurasian country with 97 percent of its territory in Asia. It is located in southeast Europe and southwest Asia, and surrounded by seas on three sides: the Black Sea in the north; the Mediterranean Sea in the south; and the Aegean Sea in the west. Turkey shares land borders with Bulgaria and Greece in the northwest; with Georgia and Armenia in the northeast; with Iran in the east; and with Iraq and Syria in the south. It has a total land area of 301,000 square miles, and a coastline of 4,300 miles. Its territory in a rectangular shape is more than 1,000 miles long and 500 miles wide. The Asian part of the country consists of a high central plateau (Anatolia), several mountain ranges, and narrow coastal plains. The eastern highlands region is the most mountainous and rugged portion of Turkey. Mt. Ararat, mentioned in the Bible as the place where Noah’s ark came to rest, is the highest peak (16,946 feet) of the country. The region is also the source for both the Tigris and Euphrates Rivers. Almost all the rivers of Turkey contain rapids and are thus unsuitable for navigation. The Kizil Irmak is the longest river, about 840 miles long, flowing through the country. The central Anatolian plateau has a continental climate with hot summers and colder winters than those along the shore. The Mediterranean and Aegean shores experience long, hot summers, and mild, rainy winters. Its population totaled 80.7 million in 2013 and its capital city is Ankara.

Anatolia had been ruled by the Byzantine Empire before the Turkish invasion in the 1000s. After the establishment of the Seljuk Turks in Baghdad in 1055, Turkish nomads broke through the Byzantine defenses and ravaged much of eastern and central Anatolia in the 1100s. They established the sultanate of Rum, which ruled central Anatolia in the twelfth and thirteenth centuries. The Ottomans emerged as leaders of those Turkish who fought the Byzantines in northwestern Anatolia. After Genghis Khan captured Baghdad in 1258, many Turkish, Arabs, and Iranians fled from the Mongols and joined Osman, founder of the Ottoman Dynasty. The Ottomans took over large territories in Anatolia and began their territorial expansions into Europe, Africa, and Asia from 1481 to 1683. The Ottoman Empire began to decline in the early nineteenth century. It entered World War I (1914–1918) on the side of the Central Powers and was defeated by the Allied Powers. The occupation by the Allies in the aftermath of World War I encouraged the establishment of the Turkish national government. On October 29, 1923, the Republic of Turkey was founded with its capital at Ankara. During World War II (1939–1945), Turkey entered the war on the side of the Allies and became a charter member of the United Nations after World War II. Then, Turkey joined NATO (North Atlantic Treaty Organization) and sent its troops to the Korean War as part of the UN force. It became a new front against Soviet expansion into the Mediterranean in the Cold War (1946–1991).

Its participation in the global anti-Communist movement brought in large-scale U.S. military and economic support. Turkey was included in the Marshall Plan for Europe’s economic recovery in 1948 and joined OECD (Organization for Economic Corporation and Development) in 1961. Its manufacturing sector has grown considerably since 1950, but farming still engaged almost half the labor force in the late 1980s. In the 2000s, its traditional agricultural sector only has 25 percent of the labor force. The government has tried to reduce its influence on the Turkish economy through fiscal reforms, even though it still owns several important industries, including part of its oil and gas industry. In the late 1980s, Turkey’s annual GDP was about $63.6 billion and $1,200 per capita. By 2012, its GDP increased to $1,142 billion, ranking seventeenth in the world, and $15,000 per capita.

Oil Production

As an oil producer Turkey does not bulk large. The country may have 270 million barrels of proved oil reserves, most of them in the southeastern part of Turkey, ranking the nation fifty-eighth in oil reserves. Turkey also has a field in the northwest, in an area that the Romans once knew as Thrace. The Aegean Sea may harbor oil, but exploration cannot begin until Turkey and Greece quit fighting over ownership of these waters. Turkey supplies only about 10 percent of its domestic demand and imports the rest. Most of Turkey’s imports come from Iran and Russia, with lesser amounts from Saudi Arabia, Libya, Iraq, and Syria. In this oil-rich region, Turkey can buy from whomever it chooses. For decades in Turkey production has lagged behind consumption. Turkey exports no oil. Despite the country’s limited potential, U.S. firms ExxonMobil (once Standard Oil of New Jersey and Standard Oil of New York) and Chevron (once Standard Oil of California) have gambled that they can find oil, perhaps in the Black Sea. As of 2013 Turkey’s total liquid fuel consumption amounted to 734,800 bbl/d.


Mustafa Kemal Atatürk (1881–1938)

Mustafa Kemal Atatürk was an Ottoman military officer during World War I and later the first president of the nation of Turkey. Graduating from the military academy in Istanbul in 1905, he rose to prominence during his defense of the Dardanelles in World War I where he helped successfully repel an Allied invasion. Following the Ottoman Empire’s defeat in the war, he reformed the country into Turkey, leading a nationalist cause that secured the country’s territory. After he became president, he instituted a series of reforms aimed at modernizing Turkey, including the emancipation of women, the abolition of Islamic institutions, and the introduction of Western legal codes, dress, calendar, and alphabet. He was given the name Atatürk in 1935, meaning father of the Turks. He died in 1938.



Although Turkey exports small amounts of natural gas, it is a net importer. From the burning of fossil fuels, Turkey has not amassed a gleaming record, ranking twenty-fifth among nations as an emitter of carbon dioxide. The government derives little money from production and nothing from export, but Turkey remains vital to the global flow of oil because it is a conduit for oil from Russia, the Caspian Sea, and the Middle East to Europe. The Baku-Tbilisi-Ceyhan pipeline became operational in 2006, and flows 1 million barrels of crude oil per day from the Caspian to market. Several natural gas pipelines projects also are in construction to transport Central Asian gas to Europe through Turkey. Transit fees provide Turkey its share of oil revenues. Tankers with Russian and Caspian Sea oil pass through the Bosphorus Strait en route to Europe. Turkey’s Mediterranean coast transports oil from northern Iraq and Azerbaijan.

See also: Azerbaijan; Crude Oil; ExxonMobil; Fossil Fuels; Imports; Iran; Iraq; Libya; Natural Gas; Oil Tanker; Oil Transportation; Pipeline; Reserves; Russia; Saudi Arabia; Standard Oil Company; Syria; United States
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Turkmenistan

Christopher Cumo

History and Geography

The chief political figure in Turkmenistan is the president, Gurbanguly Berdimuhamedow, who has built a cult of personality. The central government issues edicts, which it expects all to obey. The president’s party is the country’s only political party. The People’s Council alone may modify the constitution. The president may serve a term of unlimited duration. The president’s underlings may make decisions but only those that accord with his wishes. Turkmenistan aims to move toward democracy and a multiparty system, though it has taken no step in this direction. In fact, the government appears to have grown more repressive since the 2002 assassination attempt on the president. The government prohibits freedom of speech, of the press, and assembly. It has taken some positive strides, awarding pensions to men at age 57 and to women at age 62. The government supplies its citizens free natural gas, electricity, water, and salt. It also aims to be self-sufficient in food production. However, the government forces Turkmen to labor in uranium mines. Turkmenistan seeks good relations with Iran, Turkey, and Pakistan to counterbalance the influence of Russia. Turkmenistan is a member of the International Monetary Fund (IMF) and the World Bank. Turkmenistan has never sought aid from the IMF. Between 1994 and 1997 the World Bank loaned money to Turkmenistan, but in 2000 the World Bank refused additional loans because of Turkmenistan’s lack of transparency. In 1995, the United Nations recognized Turkmenistan as a neutral country.

Cotton is an important crop. Its hectarage rose from 368,000 in 1950 to more than 1.3 million in 1990. Although agriculture’s share of gross domestic product (GDP) has fallen since the 1980s, it continues to employ half the workforce. Turkmenistan abolished collective farms and allotted small parcels to farmers, touting the value of the family farm. Yet Turkmenistan continues to dictate what farmers plant. Farmers therefore have little autonomy. The government subsidizes the price of irrigation water and fertilizers and aims to be self-sufficient in wheat production. It appears to have met this goal, though the yield per hectare is low. Cotton yields are also low. By the mid-1990s, inflation was a staggering 1,000 percent, though the Central Bank was able to reduce inflation to 17 percent by 1999.

Rural households are poorer than urban ones. Farmers have access to fewer government services than urbanites. As the population rises, Turkmenistan may find it difficult feeding everyone. Turkmenistan, by its own account, spends only 10 percent of GDP on education and health care. Infant mortality nearly halved between 1989 and 2006. Before 2000, Turkmenistan claimed to have no cases of Acquired Immune Deficiency Syndrome (AIDS). In May 2004, Turkmenistan banned health care workers from reporting cases of tuberculosis, cholera, or dysentery. When typhoid gripped Doshlogaz, Turkmenistan, health officials built a wall around the hospital that treated these patients.

Among former Soviet republics, Turkmenistan ranks last in economic reforms. Turkmen leaders are concerned with building a self-sufficient economy rather than with a reform agenda. Without Soviet interference, Turkmenistan found itself able to raise oil prices by 50 percent, a boon to the economy. The leading exports are oil, natural gas, and cotton. Turkmenistan welcomed high oil, natural gas, and cotton prices in the early twenty-first century, though some analysts believe that this growth is unsustainable. They charge Turkmenistan with interfering with the allocation of resources and promoting an artificial exchange rate. Turkmenistan has announced the goal of feeding the hungry from the bounty of export earnings from oil, natural gas, and cotton.

Oil Production

Oil was discovered in Turkmenistan before the Soviet era. Production was not large and most of it was refined into kerosene, which cotton mills and dairies used, presumably for illumination. Turkmenistan has about twice as much oil and natural gas as its trading partner Uzbekistan, and neither is the Saudi Arabia of Central Asia. Turkmenistan has no giant or elephant fields. In 1993, Turkmenistan embarked on a plan to increase oil production to the point that observers would regard it as the Kuwait of Central Asia. This was fanciful thinking. Oil rose from 33 percent to 64 percent of GDP between 1994 and 1999. The government of Turkmenistan has used a portion of its oil and natural gas wealth, perhaps too much, to build a glittering capital. This spending creates nothing for the masses. The poor in Turkmenistan need public education and health care. One has the sense that Turkmenistan spends its oil and natural gas wealth without saving for the future. Turkmenistan controls its oil and natural gas industries with an inefficient public sector. At least one analyst encourages Turkmenistan to privatize the energy sector. The president has used oil wealth to insulate himself from criticism, to crush dissent, and to inflate his own ego.

In the 1990s, Turkmenistan increased oil and natural gas prices to the point that trading partner Ukraine could no longer afford them. As a rule, Turkmen are suspicious of foreigners and perhaps for this reason Turkmenistan did not immediately open the oil and natural gas industries to foreign investment. When it turned to foreign oil companies it chose a small one: Argentina’s Bridas and the Netherlands’s Larmag. Rather than reward the oil and gas minister who had negotiated these contracts, the president fired him in 1994. The new minister expelled Bridas, which sued Turkmenistan for breach of contract.

At independence from the fragmenting Soviet Union in 1991, Turkmenistan was the least populated and poorest province of the former Soviet Union. The economy depended solely on oil, natural gas, and cotton. In the 1990s, natural gas became the primary export, surpassing cotton even though Turkmenistan planted half its arable land in cotton. Turkmenistan has the world’s fourth-largest reserves of natural gas. Oil has been in decline as Turkmenistan’s fields age. Turkmenistan blamed the Soviets for having invested too little in oil and too much in cotton. Turkmenistan has two refineries located in Turmenbashy and Seidi. Pipelines connect Turkmenistan with other former Soviet republics. These pipelines do not extend to other parts of Asia. Turkmenistan provides natural gas, electricity, water, and salt free to its citizens. Although Turkmenistan has privatized nearly 1,700 businesses it has retained control of the oil and natural gas industries.

Although Turkmenistan has drawn on the technology and expertise of foreign oil companies, they had to partner with the government, which closely monitored them. Turkmenistan has used oil and natural gas revenues to expand industry and to subsidize the price of bread. Wheat remains an important staple, but its yield has fallen. In the coming years, Turkmenistan aims to build a pipeline to Iran. In the late 1990s, the government built a large number of roads with oil and natural gas revenues. Turkmenistan has aimed to widen the reach of its oil and natural gas exports, but Russian companies have not exported oil and natural gas from Turkmenistan to the wider world. Consequently, Turkmenistan is dependent on its fellow republics of the former Soviet Union to buy its oil and natural gas. Several of these former republics are slow to pay for Turkmenistan’s oil and natural gas. In March 1997, Turkmenistan halted oil and natural gas exports to Ukraine, the largest delinquent. With Russia as the mediator, Turkmenistan and Ukraine negotiated a repayment schedule, and Turkmenistan resumed oil and natural gas exports to Ukraine in January 1999.

One analyst believes that Turkmenistan should make building more pipelines to more destinations a priority. Turkmenistan wishes to partner with U.S. companies to build these pipelines, but U.S. firms appear uninterested. Similarly, Iran and Russia do not appear to be interested in helping Turkmenistan build more pipelines. They do not wish Turkmenistan’s oil and natural gas to compete with theirs. Russia aims to export Turkmen oil and natural gas to former Soviet republics, exporting its own oil and natural gas to other regions of the world. One possibility might be for Turkmenistan to build a pipeline across the Caucasus Mountains. Turkmenistan has negotiated with U.S. company Unocal to build a pipeline to Afghanistan and others to southern Asia, but these negotiations fell apart in 1998.

Whatever the success of oil and natural gas, Turkmenistan’s GDP fell during the 1990s. Poverty has risen, supporting the notion that oil wealth has not trickled down to the masses, a feature common to oil exporters in Africa and the Middle East. In the twenty-first century the European Union, perhaps eager for Turkmenistan’s oil and natural gas, has sought to engage the nation. In 2008, the European Commission’s Second Strategic Energy Review touted the importance of Turkmenistan’s oil and natural gas to Europe’s economy. Europe appears to be particularly interested in Turkmenistan’s natural gas. This interest in Turkmenistan comes amid Europe’s desire to diversify beyond the Organization of the Petroleum Exporting Countries (OPEC). By 2009, Europe’s demand for natural gas ebbed, leading Russia to discount the importance of Turkmenistan’s oil and natural gas. It appears that Russia wishes to stifle the development of oil and natural gas in Turkmenistan, perhaps because it fears Turkmenistan as a rival. As of 2010, Russian company Gazprom ceased its purchase of Turkmenistan’s natural gas to reexport to Europe. Yet demand for oil and natural gas in Europe is projected to rise and this increase should ultimately make Turkmenistan’s oil and natural gas attractive to Europe.

In 2010, British Petroleum’s Statistical Review of World Energy set Turkmenistan’s natural gas reserves at 8.1 trillion cubic meters. Turkmenistan trails only Russia, Iran, and Qatar in its supply of natural gas. Oil and natural gas constitute 80 percent of Turkmenistan’s exports. In this regard Turkmenistan is, like several other oil and natural gas exporters, a rentier state. China appears to be eager to import oil and natural gas from Turkmenistan. Turkmenistan, for its part, has grown more eager for foreign investment in oil and natural gas and in access to European markets. Turkmenistan aims to increase oil production to 2.2 million barrels per day and natural gas production to 250 billion cubic meters by 2030. Turkmenistan has encouraged foreign investment offshore. The largest oil companies have been reluctant to partner with Turkmenistan. Instead small firms, the United Kingdom’s Burren Energy, for example, have been successful in Turkmenistan, though Italy’s Eni bought Burren Energy and terminated this relationship. In its greatest triumph to date, Turkmenistan has partnered with the China National Petroleum Corporation to explore for oil and natural gas along the Amu Durya River in eastern Turkmenistan. Turkmenistan hopes that Western oil firms, not wishing to fall behind China, will seek partnerships too. In 2007 the Law on Foreign Investment aimed to attract capital from foreign oil firms.

Curiously, Turkmenistan has tightened government control over the oil and natural gas industries at a time when other former Soviet republics have privatized their industries. Turkmenistan does not have a single private oil and natural gas company. Turkmenistan has five state oil and natural gas companies for the purpose of exploration, production, refinement, transportation, and marketing. The five companies report to the Oil and Gas Ministry. In turn, the Oil and Gas Ministry reports to the deputy prime minister, who reports to the president. The government’s Competent Body grants licenses for oil and natural gas exploration and production. The government officials who take on this work are often young and educated abroad. In the relationship between the government and the oil and natural gas industries, Turkmenistan resembles Uzbekistan. The link between the government and the oil and natural gas industries has sometimes suffered from corruption. In May 2005, Turkmenistan arrested the deputy prime minister for embezzling oil and natural gas revenues. The management of the five oil and natural gas companies was likewise implicated in this scandal. These episodes suggest that elites in Turkmenistan do what they wish with oil and natural gas revenues, at least until they are caught. At least one analyst has suggested that the president is reluctant to take on other elites. The president reacted to criticism by exercising greater control over the oil and natural gas industries. In this capacity he abolished the Competent Body in 2005, transferring its functions to the Oil and Gas Ministry, which he closely monitored. In 2007, Turkmenistan created the State Agency for Management and Use of Hydrocarbon Resources to oversee the oil and natural gas industries. The agency is responsible for attracting foreign investment. Since 2008, Turkmenistan has exported oil and natural gas to India.

See also: Argentina; British Petroleum (BP); China (The People’s Republic of China, PRC); China National Petroleum Corporation (CNPC); Exports; Gazprom (Russia); India; Iran; Italy; Kuwait; Natural Gas; Netherlands; Oil Nationalization; Oil Prices; Organization of the Petroleum Exporting Countries (OPEC); Pipeline; Refining; Russia; Saudi Arabia; Turkey; Ukraine; United Kingdom; United States; Uzbekistan
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Ukraine

Xiaobing Li
Michael Molina

History and Geography

Ukraine is a country located in Eastern Europe. It has a land area of 603,550 sq km and a population of 44,573,205. It shares borders with Belarus, Hungary, Moldova, Poland, Romania, Russia, and Slovakia. The Black Sea and Sea of Asov rest off Ukraine’s southern and southeastern border, providing the country important access to the Mediterranean through the Bosporus. Early settlers arrived in Ukraine around the first millennium BCE, and by the tenth century, the country had converted to Christianity. The region suffered raids by the Mongols, and by the fourteenth century, much of Ukraine’s current territory was annexed by Poland and Lithuania, forming the Polish-Lithuanian Commonwealth. In 1793, the major European powers partitioned the remainders of the Commonwealth among themselves, with Russia receiving much of the territory making up modern-day Ukraine. Nationalist movements grew throughout Ukraine during the nineteenth and early twentieth centuries, and after Russia’s defeat in World War I, the country declared its independence.

By 1920, Ukraine fell to Communism and became incorporated into the Soviet Union as one of its constituent republics. The country suffered greatly under the Soviet Union during the early 1920s and 1930s, enduring starvation and forced collectivization and industrialization. During World War II, Germany occupied the country and set up various concentration camps near the capital of Kiev. The Soviet Union regained control of Ukraine in 1943, and after the defeat of Germany at the end of the war, it remained an integral part of the Soviet Union. In the postwar years, Russia intensified its programs of Russification, attempting to remove traces of Ukrainian culture and language from the country. The policy worked well in the central and eastern parts of the country, and to this day eastern Ukraine remains very pro-Russian. This has caused significant problems for the country since by 2014 Ukraine became embroiled in civil conflict after pro-Russian separatists in the east have demanded greater autonomy from Ukraine and even union with Russia. By the 1980s, Ukraine suffered a disaster when the nuclear power plant at Chernobyl malfunctioned. The resulting accident caused tens of thousands of deaths and numerous health issues. As the Soviet Union began to disintegrate, Ukraine issued a declaration of sovereignty in 1990. After the failed August coup of 1991 in Russia, Ukraine declared its independence from the Soviet Union. The country achieved independence and spent much of the 1990s attempting to reform its economy along capitalist lines. Ukraine today remains a hotly contested country, with Russia attempting to reassert its control by backing pro-Moscow candidates for leadership, whereas pro-Western European candidates push for further integration into the European Union.

Oil Consumption

Ukraine does not rely heavily on petroleum for its energy needs but has opted instead for nuclear and gas alternatives. In 2011, it consumed 300,000 barrels per day (bbl/d) and produced only 82,000 bbl/d. It imports primarily from Russia, Kazakhstan, and Azerbaijan. In 2012, it had a refining capacity of 880,000 bbl/d and proven oil reserves of .40 billion barrels. Over half of its energy supply comes from nuclear and coal power, whereas natural gas also plays an important part. In 2011, the country consumed a total of 2.3 trillion cubic feet of natural gas, with domestic production accounting for nearly a third of that with 700 billion trillion cubic feet. The rest is supplied by Russia, which has led to energy disputes between the two countries.

The history of oil and gas in Ukraine goes back to the 1820s, when commercial production of oil began in the Prykarpattya region. At the time, the region became the largest oil-producing area in Europe. By the twentieth century, the region produced 2 million tons of oil per year. In 1945, Ukraine began exporting its natural gas to other countries, including Poland, Russia, Belarus, Lithuania, Latvia, Czechoslovakia, and Austria. After the war, discoveries in the Dniper-Donetsk basin, as well as in the Carpathian and Black Sea, led to large growth for oil and natural gas. Major oil fields include the Prilukskoye field, which has proven reserves of 600 million barrels and produces 20,000 bbl/d; the Lelyakivsky oil field, which has proven reserves of 372 million barrels and produces 2,000 bbl/d; and the newly discovered Subbotin field, with proven reserves of over 732 million barrels. Production is expected to begin in the Subbotin field in 2015, with estimates claiming around 50,000 bbl/d.

After Ukraine achieved independence in 1991, Naftogaz became the country’s first oil and natural gas company. It remains state-owned and active in some foreign countries including Egypt and the United Arab Emirates. The company notably became embroiled in a dispute with Russia’s oil and gas company, Gazprom, in 2006 and 2009 over natural gas prices and transportation of the product to Ukraine. Russian proposals to unite Gazprom and Naftogaz into a single company have also failed, with the latter slowly severing ties with its Russian counterpart. By November 2013, purchases of natural gas from Gazprom were suspended, with Naftogaz saying they had enough supply for the winter. They announced their plans to taper off purchases of Russian gas and made plans to partner with Chevron, signing a $10 billion deal to receive shale gas instead. Ukraine continues to look for ways to diversify its supply, looking at new exporters, fracking, offshore projects in the Black Sea, and the prospect of installing liquefied natural gas terminals and pipelines.

Ukraine’s economy and political future remains a thorny issue. Many of the country’s oil projects appear in doubt as currency reserves continue to shrink. Some analysts predict that the government will not be able to fund Naftogaz, prompting the company to be purchased by foreign entities. Ukraine appeared ready to move toward greater European Union (EU) integration in 2013, though by late November, President Viktor Yanukovych suspended preparations to sign an EU agreement, opting instead for closer ties with Russia. This led to massive pro-EU protests in Kiev, causing the president to flee the country. Since then, pro-Russian protests have appeared throughout eastern Ukraine, leading to massive civil conflict in the country.

See also: Austria (Republik Österreich); Belarus; Czech Republic; Egpyt; Gazprom (Russia); Germany; Hungary; Kazakhstan; Liquefied Natural Gas (LNG); Lithuania; Poland; Russia; Slovakia; United Arab Emirates (UAE)
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United Arab Emirates (UAE)

Xiaobing Li
Michael Molina

History and Geography

The United Arab Emirates (UAE) is a desert country situated in the southeastern corner of the Arabian Peninsula. It borders Saudi Arabia and Oman, with access to the Persian Gulf and Gulf of Oman. It is 32,278 square miles in area, and in 2013 had a population of roughly 8.2 million people. A large portion of its population are foreign workers attracted to the area for its strong economic prospects. The country is a federation of seven emirates: Abu Dhabi, Dubai, Sharjah, Ajman, Umm al-Qaiwain, Ras al-Khaimah, and Fujairah. Each emirate has its own ruler, whereas the federal government, ruled by the president and a council of ministers, oversees the entire country. Owing to the influx of petroleum wealth in recent years, the UAE has experienced an explosion in growth and development, with its population essentially doubling from 2005 to 2010. The country maintains a high standard of living compared to other Middle Eastern countries and has a well-developed infrastructure. It has recovered quickly from the worldwide economic crisis and expects to continue its unprecedented growth in the twenty-first century as a regional economic power and major exporter of oil.

The UAE was originally formed in 1971 after gaining its independence from the United Kingdom that year. It was originally to consist of the present states of the UAE, Bahrain, and Qatar; however, the latter two opted out along with the sheikdom of Ras al-Khaimah, leaving the six emirates to forge their own state. By 1972, the holdout sheikdom joined the union. The area’s first oil concessions were granted by Sheikh Shakhbut bin Sultan al-Nahyan of Abu Dhabi in 1939, with significant petroleum discoveries occurring by 1953. The ruler of Abu Dhabi at that time, Sheikh Zayid bin Sultan al-Nahayan, directed oil revenues into the bourgeoning education and healthcare sectors and made generous contributions to increase the nation’s levels of infrastructure. To this day, Abu Dhabi remains the most prosperous of the emirates, as well as the largest, covering 87 percent of the country, and it also contains some of the largest oil wells in the world. On the creation of the UAE in 1971, the emirate’s oil revenues totaled $450 million, whereas Dubai, the second most prosperous, totaled only $40 million. Sheikh Zayid became the country’s first president in 1971, and went on to serve as leader for 33 years until his death in 2004. He was succeeded by his son, Khalifa.

[image: image]

Mohammed Saif al-Afkham, head of Fujairah municipality, points to an aerial photo of the Fujairah Emirate as he explains that he expects the pipeline to be commissioned in Fujairah, United Arab Emirates, on May 30, 2012. The United Arab Emirates completed the pipeline through the mountainous sheikdom of Fujairah which allows it to reroute the bulk of its oil exports around the Strait of Hormuz at the mouth of the Gulf, the path for a fifth of the world’s oil supply.

(AP Photo/Kamran Jebreili)

Oil Production

The UAE is a member of the Organization of the Petroleum Exporting Countries (OPEC) and one of the largest producers of oil in the world. As of 2011, the UAE produced 3.087 million barrels per day (bbl/d), with total exports of 2.036 million bbl/d, ranking eighth and seventh in oil production and exporting respectively. It also maintained proved reserves of 97.8 billion barrels of oil, ranking sixth in the world. About 94 percent of the country’s energy reserves are located in Abu Dhabi, while the other six emirates hold the remainder. Dubai has the second-largest reserves in the country with 4 billion barrels. The oil sector is controlled by the state-owned Abu Dhabi National Oil Company (ADNOC). This company operates 15 subsidiaries involved in oil, gas, and the petrochemical sectors and is the most powerful organ of state control in these industries. The subsidiaries are divided into oil and gas exploration, processing, as well as distribution. It maintains a fleet of 22 vessels, including 2 oil tankers, 9 bulk carriers, 4 crude tankers, and is involved in the transportation of crude oil, petrochemicals, sulfur, and other products.

The extraction of petroleum is carried out in the nation’s many oil fields, some of them the biggest in the world. The largest oil fields are Bu Hasa, Sahil, Asab, and Shah (SAS), Bida al-Qemzan, Upper Zakum, Lower Zakum, Umm Shaif, Al-Dabbiya, Rumaitha, Shanavel, and Jam Yarhour. The Zakum fields account for roughly 30 percent of the UAE’s total production. The Upper Zakum currently produces 550,000 bbl/d and, with assistance from local and foreign oil companies, plans to expand production to 750,000 bbl/d by 2016. The Lower Zakum field also has plans for expansion, with totals expected to rise from 300,000 to 425,000 bbl/d in the near future. Currently, the largest field is the Bu Hasa, at 600,000 bbl/d. Altogether, the country’s oil fields produce 2.62 million bbl/d. The UAE is currently planning to reach a production capacity of 3.5 million bbl/d by 2018, with major investments being planned to enhance Abu Dhabi’s oil sector. Currently, the UAE holds contracts with several major international oil companies, including British Petroleum, Shell, Total, ExxonMobil, and Occidental Petroleum.

The UAE maintains five refining facilities for its downstream sector, boasting a total capacity of 620,000 bbl/d. The largest refinery, Ruwais, has a capacity of 400,000 bbl/d. The next largest, Jebel Ali, stands at 120,000 bbl/d. Expansion projects are underway by the country, with aims to create a sixth refinery with a capacity of 250,000 bbl/d, as well as increase the capacity of the Jebel Ali refinery by 20,000 bbl/d. Additionally, the UAE is in talks with Oman to construct a joint-operated facility that could refine 200,000 bbl/d.

The UAE currently remains the number one in trade among Arab nations, with both exports and imports accounting for 24.3 percent ($490.5 billion) of the region’s total ($2.013 trillion) as of 2011. The country also served as the twentieth-largest exporter of merchandise trade that year, amounting to 1.6 percent ($285 billion) of world totals ($18.215 trillion). Major exports of the country include oil, gold, diamonds, polyethylene, polypropylene, and crude aluminum. The UAE also stood as the twenty-fifth biggest importer, with 1.1 percent ($205 billion) of the world’s imports ($18.38 trillion).

The economy of the UAE suffered during the global financial crisis, with its GDP contracting by 4.8 percent in 2009. The booming real estate sector suffered tremendously, and many construction projects had to be put on hold or canceled altogether. The economy has rebounded in recent years, with the country achieving a GDP growth rate of 1.3 percent in 2011, and 4.2 percent by 2012. The International Monetary Fund expects the UAE’s GDP to increase by $8 billion dollars from 2012 to 2013, with an average growth rate of 3.7 percent through 2015.

Recently, the UAE has taken steps to diversify its economy. In 2011, the oil sector accounted for 38.4 percent of the nation’s total GDP. Estimates placed non-oil sectors at increasing growth rates, from 3.8 percent in 2011 to 4.2 percent in 2013. The mining and quarrying sectors proved to be the top sectors for growth, accounting for nearly 42 percent of total GDP. Realizing the finite nature of the petroleum industry, the country hopes to expand other sectors of its economy to offset the inevitable declines in oil revenues. Other initiatives include the Dubai Strategic Plan 2015, and Abu Dhabi’s Economic Vision 2030. Both of these programs aim to attract foreign capital into the industrial and export-oriented sectors. These sectors include heavy industry, transport, petrochemicals, tourism, information technology, telecommunications, renewable energy, aviation, and oil and gas services. In anticipation of its upcoming golden jubilee in 2021, the UAE also seeks to increase its influence in the fields of research and technology.

See also: Abu Dhabi National Oil Company; Bahrain; British Petroleum (BP); Crude Oil; Exports; ExxonMobil; Natural Gas; Occidental Petroleum; Oman; Organization of the Petroleum Exporting Countries (OPEC); Qatar; Refining; Reserves; Royal Dutch Shell; Saudi Arabia; United Kingdom
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United Kingdom

Christopher Cumo

History and Geography

An island in the north Atlantic, the United Kingdom occupies 93,378 square miles. The population is 61 million, and life expectancy is 79.1 years. London is the capital with 7.6 million people. Other important cities are Glasgow, Birmingham, Liverpool, Edinburgh, Leeds, Bristol, Manchester, and Bradford. The United Kingdom comprises England, Wales, Scotland, and North Ireland. The United Kingdom is twice as large as the State of New York.

The earliest inhabitants of what would become the United Kingdom erected the Stonehenge monolith. Other than what can be deduced from Stonehenge, archeologists and historians know little about the earliest British civilization. At some point in the past, the Celts settled Britain. In the first century BCE, Roman commander Julius Caesar planned to invade Britain, but this came to naught with his assassination. In the first century CE, Emperor Claudius conquered Britain, building baths, temples, and roads. The Romans encouraged viticulture and agriculture in general and trade. When the empire began to strain under its own weight during the second century CE, Emperor Hadrian built a defensive wall in the north to keep what he regarded as barbarians out of the empire. The ruins of Hadrian’s Wall are still visible today. As Rome fragmented in the fifth century the Roman army left Britain. The Angles, Saxons, and Jutes from northern Europe conquered Britain. The Anglo-Saxons formed seven provinces, forcing the Britons to move to Wales and Scotland, where the Celts were entrenched.

Not united since the Roman conquest, the kings of Wessex reunified Britain in the tenth century. At the death of King Edward the Confessor, the Normans from France conquered Britain in 1066. Norman kings tried to subdue Wales and Scotland, though in the early fourteenth century Scottish forces evicted English troops. King Edward III claimed dual sovereignty of England and parts of France, precipitating the Hundred Years’ War (1338–1453). The French conquered nearly all of England’s holdings in France. In the midst of this war, the Black Death (1347–1351) killed about one-third of England’s people. A civil war, the War of the Roses (1455–1485) led to the rise of the Tudors. King Henry VIII broke from the Catholic Church, establishing the Protestant Church of England, known as the Anglican Church.

During the reign of Henry’s daughter, Queen Elizabeth I, England became a world power. Parliament grew in power, deposing and executing King Charles I in the seventeenth century. In 1607, England established a settlement in Jamestown, Virginia, and England grew to dominate North America until British America revolted in the eighteenth century, creating the United States. The loss of British America forced England to concentrate on its other colonies, notably India, the jewel of the empire. England’s tenure in India was longer, but in the twentieth century religious leader Mohandas Gandhi led India to freedom. After World War II, England surrendered all its overseas colonies. In World Wars I and II, Britain opposed German aggression and forged strong ties with the United States.

The United Kingdom has produced some of the world’s finest artists, writers, and intellectuals. William Shakespeare’s opus marks the zenith of drama. His poetry is renowned. Author John Milton’s Paradise Lost remains part of the Western canon. The polymath Isaac Newton revolutionized physics and mathematics, in which he invented calculus about the time that German mathematician and philosopher Gottfried Leibniz independently invented calculus. Naturalist Charles Darwin revolutionized how humans think about their own history and the history of the rest of the biota. Subject to stiff criticism during his life, Darwin has emerged as one of the United Kingdom’s great scientists. A German composer who lived in England, George Frederic Handel was a master of the Baroque era. Many of Charles Dickens’s novels remain popular today. Physicist and mathematician Stephen Hawking occupied the most coveted position in academe as Lucasian Professor of Mathematics at Cambridge University until 2009, the position that Newton once held.

Oil Production

In 1938, the Anglo Persian Oil Company, now British Petroleum, discovered oil in the United Kingdom near the Sherwood Forest. Another account holds that the United Kingdom discovered oil just after World War I. Like the U.S. founder of Standard Oil, John D. Rockefeller, the United Kingdom tended toward secrecy and did not publicize this first find. In 1934, the Petroleum Production Act declared that the monarchy owned all oil wealth in the United Kingdom. Even during World War II many Britons did not know that their country harbored oil. Because of wartime demand, Britain sought to maximize production, which peaked in the pre–North Sea era in 1943. That year the United Kingdom yielded 3,000 barrels of oil per day, a modest if unspectacular amount. Even with the production of oil, the United Kingdom still relied, as it had for more than a century, on coal. Coal heated homes and powered factories. Oil was chiefly refined into gasoline for transportation, and before the North Sea discoveries the United Kingdom had to import the majority of its oil. In 1950, coal supplied 90 percent of the United Kingdom’s energy, though by 1966 oil had reached 40 percent.

Threats arose to the United Kingdom’s access to oil. In 1951, Iran nationalized the Anglo Iranian Oil Company (once the Anglo Persian Oil Company and today British Petroleum), ending the export of cheap oil to the United Kingdom. In 1956, the Suez Crisis cut off shipments of oil from the Middle East to the United Kingdom.

Before the 1950s, the North Sea had not captured the imagination of the United Kingdom, which thought of it as fisheries but little else. This perception of the North Sea changed when Royal Dutch Shell discovered natural gas in its section of the North Sea in the late 1950s. The North Sea has furnished the United Kingdom with oil and natural gas since the 1970s, an important period in its history. Whereas the United Kingdom suffered during the quadrupling in oil prices in 1973 by the Organization of the Petroleum Exporting Countries (OPEC), the North Sea has since made the United Kingdom self-sufficient in oil and natural gas. Thanks to the North Sea, the United Kingdom produces more oil than it can consume. The United Kingdom discovered natural gas in 1965 in the North Sea. Within two years this natural gas was heating the United Kingdom’s homes. The exploration of oil intensified about 1970, when British Petroleum drilled 24 wells, 3 of which struck oil. One of these wells struck the Forties Field, which geologists thought might hold 1 billion barrels of oil. In reality, Forties Field was the second-largest oil field in the history of the United Kingdom. By 1977, oil and natural gas from the North Sea supplied one-quarter of the United Kingdom’s energy.

Rock dated from the Carboniferous period (360 to 300 million years ago) had oil in the United Kingdom. A succession of discoveries followed from World War II to the present, onshore and offshore. In 1985, one author put the production of oil at 30 million barrels per year. Pleistocene period (2.6 million years ago to 12,000 year ago) peat also yielded oil on the shore of Morecambe Bay, and the Lemon Field began to yield oil and natural gas in 1992. By the mid-1960s, most geologists from the United Kingdom had concluded that little more remained to be extracted onshore. Better to focus offshore. Yet the Gas Council, taking over British Petroleum’s onshore responsibilities in 1972, discovered oil in sandstone from the Jurassic period (200 to 145 million years ago) at Wych Farm and in the Triassic period (250 to 200 million years ago) sandstones. The two fields may hold 400 million barrels of oil, the largest onshore find in Western Europe.

The United Kingdom was eager to attract foreign investment and was sensitive to the fact that British Petroleum might not have the resources to explore all of the United Kingdom’s North Sea. Therefore, in September 1964, the UK awarded contracts to 51 oil and natural gas companies, including U.S. companies Mobil (once Standard Oil of New Jersey and now ExxonMobil) and Chevron (once Standard Oil of California). As late as 1970, British Petroleum did not believe that the North Sea had oil. Royal Dutch Shell, however, was convinced that the North Sea had oil and was determined to find it. One analyst believes that the United Kingdom was hampered in its search for oil because its universities were not emphasizing the value of petroleum geology. British Petroleum was equally skeptical of Shell, which British Petroleum believed knew the latest science but did not understand how to use it to maximize the value of exploration.

When the United Kingdom offered additional blocks of the seafloor in 1972, U.S. companies Conoco (now ConocoPhillips), Texaco, and Shell entered bids. The companies undertook exploration in secrecy and discovered the Viking Graben Field in the North Sea. Mobil expanded the search, sensing that more oil was to be found. The Gas Council asserted that a field of more than 1 billion barrels of oil remained to be discovered. Amoco, in a decision its president would regret, did not believe such a field existed and so did not challenge Mobil for access to portions of the North Sea. Mobil took 50 percent ownership in what would become the Beryl Field. Amarada Hess and Texas Eastern took 20 percent each, and the Gas Council held 10 percent. Meanwhile, the Viking Graben Field produced increasing amounts of oil and natural gas between 1969 and 1972. Thereafter, production increased slowly to 1988 and has since reached a plateau. The North Sea does not yet show signs of decline. In total, North Sea production increased swiftly in 1970 and 1971, then rose more slowly until 1990. Since then production has reached a plateau.

In 1972, Mobil discovered the Beryl Field. The subsequent discovery of Statfjord Field may yield 4 billion barrels of oil. Having sat out the furor of activity, the U.S. company Occidental Petroleum, known simply as Oxy, decided to invest in the North Sea. Its president, Armand Hammer, was friends with the United Kingdom’s royal family and may have used this friendship to his company’s advantage. The United Kingdom awarded Oxy three blocks in the North Sea. Oxy drilled one well in each block. The second well discovered the Claymore Field, and the third found Piper Field with 1 billion barrels of oil. The Jurassic period sandstones that yielded this oil are expected to produce 73 percent of their oil, a remarkable recovery rate.

Gulf Oil, a U.S. company, discovered the Nelson Field. At first, Gulf Oil did not think Nelson Field was large and therefore sold it to Enterprise Oil, which realized that the field might have more than 400 million barrels of oil. It is curious that Shell, which suspected the existence of the Nelson Field, had not bid on its block. As of 1990, the United Kingdom estimated that the North Sea held 50 billion barrels of oil. In 1995 this figure rose to 68.6 billion barrels of oil before settling upon 65 billion barrels of oil in 1998. Since discoveries in the North Sea, the United Kingdom has expanded offshore to the West Shetlands and the Irish Sea and onshore in the East Midlands and the Midland Valley of Scotland. By the end of 2000, the United Kingdom had 204 offshore and 35 onshore oil and natural gas fields. That year, the United Kingdom produced 4.3 million barrels of oil. The United Kingdom is the European Union’s only oil exporter.

See also: Anglo-Persian Oil Company (APOC); British Petroleum (BP); ExxonMobil; Royal Dutch Shell; Standard Oil Company
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United States

Christopher Cumo

History and Geography

During the last Ice Age, people migrated across what was then a land bridge from Asia to the Americas. Scholars disagree about when this migration occurred. These migrants spread throughout the length and breadth of America in only a few centuries. The people of Mesoamerica built impressive civilizations and invented agriculture.

Italian-Spanish explorer Christopher Columbus reached the Americas in the late fifteenth century. This event led other Europeans across the Atlantic Ocean. In what was to become the United States, Spain claimed Florida, the Dutch New York, the French the Louisiana territory and the British founded Jamestown, Virginia in 1607. It was not initially clear who would triumph.
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Sarah James, spokesperson for the Gwich’in Steering Committee, left, holding a drum, joins about 200 supporters and opponents of oil development in the Arctic National Wildlife Refuge who are gathered at the University of Alaska-Fairbanks on March 30, 2001, during a visit by Interior Secretary Gale Norton.

(AP Photo)

During the seventeenth century the British acquired land through warfare. The spread of European diseases to which the Native Americans had no immunity depopulated their ranks. By the eighteenth century, Britain had relegated Spain and France to the margins of what would become the United States and forced the Netherlands out of America, though not out of the Caribbean. At the same time, the British inhabitants of America developed their own society and came to resent their status as subjects of Britain. Tensions led to the American Revolution. The colonists defeated Europe’s premiere army and navy and achieved independence. French emperor Napoleon sold the Louisiana territory to the United States in 1803, General Andrew Jackson ejected Spain from Florida in the 1810s and the United States wrested the West from Mexico in 1848.

Oil Production

The new United States had abundant resources. In 1859, the discovery of oil in Pennsylvania jump-started the oil industry in the United States. In the nineteenth century, Americans used kerosene, a distillate of oil, for illumination. By the end of the nineteenth and the early twentieth centuries, natural gas and the electric light competed with kerosene. Yet rather than decline, the oil industry prospered. The spread of electricity led power stations to generate electricity by burning oil. At first a luxury, the automobile, thanks to automaker Henry Ford, became widespread. The more people drove the greater was the demand for gasoline, another distillate of oil. Along with the automobile empire of Ford, John D. Rockefeller became the world’s leading refiner of oil in the late nineteenth century. His trust, Standard Oil, grew so powerful that the U.S. Supreme Court dissolved it in 1911. This was not the end of American oil dominance. Several pieces of the Standard Oil empire continued to grow in size and scope. Standard Oil of New Jersey became Exxon and Standard Oil of New York became Mobil, and these companies merged to form ExxonMobil. Standard Oil of California became Chevron.

[image: image]

The United States has several areas where numerous deposits of oil shale have been discovered.

(U.S. Geological Survey, Geology and Resources of Some World Oil-Shale Deposits, Scientific Investigations Report 2005-5294)

By 1900, the United States totaled 43 percent of world oil production. Only Russia boasted a higher amount at 53 percent. By 1914, the United States had eclipsed Russia with 65 percent of global production. Russia could muster only 16.4 percent, not for lack of reserves but because disorder damaged the oil industry.

Estimates as to how much oil the United States has have varied. In 1918, geologists thought that the United States had 6.8 billion barrels of reserves. By 1943, the figure topped 20 billion barrels. The consensus now seems to be that the United States had 2.2 trillion barrels of oil but has already consumed 1 trillion barrels. Others contend that the United States has consumed only 20 percent of its reserves and so has enough oil to last another century or so. Yet even if the United States still has 80 percent of its reserves, it still needs foreign oil. In the years before peak oil, the United States did well. Between 1918 and 1943, U.S. production rose from 355.9 billion barrels of oil to 1.5 billion barrels. Between these years, the number of wells in the United States rose from 203,000 to 405,000. Improvements in technology made it possible for refineries to yield 25 percent of crude as gasoline in 1918 and 45 percent in 1943. In 1970, U.S. production peaked and has declined less than 1 percent per year since. The slow decline is because of improvements in the technology of extraction, without which the decline would have been steeper. Yet demand has outpaced supply for decades, making the import of greater quantities of foreign oil essential, with much of it coming from the volatile Middle East.

By the 1920s, we have seen that demand was so great that the United States had to begin importing foreign oil. The United States wished to explore for oil in the Middle East, but Britain and France considered the region their sphere of influence. In 1921, Secretary of Commerce Herbert Hoover challenged the Big 7—Standard Oil of New Jersey, Standard Oil of New York, Texas (later Texaco), Sinclair, Mexican, Atlantic, and Gulf—to demand access to the Middle East. Under pressure, Britain and France changed course and invited the United States to explore in the Middle East. The United States participated in the formation of the Iraq Petroleum Company. Bargaining with its European partners, the United States received nearly one-quarter of Middle Eastern oil. In the 1920s, Saudi Arabia invited the United States to prepare the geology of the country with the aim of identifying possible regions of oil. Along the way, U.S. geologists and engineers found a gold mine near Mecca, but the initial search for oil was disappointing. Prospects began to brighten in 1935 when the United States discovered several small deposits of oil. In December 1937, the United States made a large findwith a single well capable of yielding more than 3,500 barrels per day by March 4, 1938. Other wells yielded similar bounties. By the end of 1938, Saudi Arabia, thanks to the United States, produced 500,000 tons of oil. By 1938, the United States imported 14 percent of its oil from the Middle East. In the 1930s, an American-British partnership discovered oil in Kuwait. World War II heightened U.S. demand for oil. One battalion of American tanks consumed 17,000 gallons of oil every 100 miles. The Fifth Fleet needed 3.8 billion gallons of oil per year. The United States turned to Iran for oil, but the Soviet Union and Britain rebuffed it on the grounds that Iranian oil was theirs. Iranians were no more willing to admit the United States, believing that they did not need another Western power searching for their oil. Saudi Arabia, however, was willing to continue its partnership with the United States. In the 1940s, the United States laid hundreds of miles of pipeline in Saudi Arabia.

Yet reliance on the Middle East came at a cost. In October 1973, Egypt and Syria invaded Israel, launching the Yom Kippur War. President Richard M. Nixon announced his intention to sell warplanes to Israel. The Arab nations of the Organization of the Petroleum Exporting Countries (OPEC) refused to sell the United States oil until March 1974. The embargo threatened America’s economy. Long lines formed at gas stations, where automobiles idled, wasting more gasoline. Truckers blocked traffic on highways and toll roads for hours and for a full day in Ohio to protest high gas prices. Congress considered the imposition of rationing. This crisis was not the last to threaten American prosperity. In 1979, the Iranian Revolution reduced its exports. Again lines formed at gas stations. Truckers surrounded refineries. Congress tried to conserve electricity and natural gas by mandating the temperatures in summer and winter at which a thermostat could be set.

Historically, the United States tried to reach beyond the Middle East. By 1929, the United States had invested $239 million in European oil. Other investments followed in Canada, Latin America, Asia, Africa, Australia, and New Zealand. Yet Britain tried for a time to deter the United States from entering the Middle East and the Netherlands pioneered in oil exploration in Indonesia. The United States invested in oil in Venezuela and Mexico, but these investments did not equal the sums put into Cuban sugarcane and mining in Chile.


Barack Obama (1961– )

Barack Obama is the 44th and current president of the United States. Born to a Kenyan father and a mother from Kansas, he became the nation’s first African American president after his election in 2008. Throughout his presidency, Obama has focused on alternative and renewable energy solutions. He signed into law the Clean Energy and Recovery Act in 2009, which provided over $80 billion to clean energy investments. A major issue in Obama’s presidency has been the construction of the Keystone Pipeline, designed to transport crude oil from Canada to the Gulf Coast. Environmental concerns have plagued the pipeline’s construction, prompting Obama to halt its construction. The president continues to advocate for energy solutions, proposing plans to raise fuel efficiency as well as expand offshore oil and gas exploration.



A recent development is U.S. interest in oil shale as a resource that might help reduce dependence on foreign oil. Oil shale is solid bitumen, a heavy grade of oil, in sedimentary rock that must be heated to liquefy and capture the bitumen. The United States may have the world’s largest reserves of oil shale, much of it in Colorado, Utah, and Wyoming. Estimates are impressive, with the possibility that the American West may have 1.5 to 1.8 trillion barrels of bitumen. Not all this oil can be recovered. Oil companies may be able to extract 500 billion to 1.1 trillion barrels. The mean of these numbers, 800 billion barrels, is still tripled the reserves in Saudi Arabia. U.S. oil shale may extend the supply of domestic oil by 400 years. By harnessing this oil the United States may be able to reduce world crude prices. The RAND Corporation believes that the United States can extract 1 million barrels per day of bitumen by 2025 and 3 million barrels per day by 2035. By the latter date, U.S. oil companies may profit $20 billion per year. By then, oil shale may create hundreds of thousands of jobs. By 2035 world oil prices, with a large supply of bitumen on the market, may fall 3 to 5 percent. Consumers may save $15 billion per year in gasoline prices. Oil intensive businesses may save $20 billion per year. Yet prospects are not entirely enchanting. The extraction of bitumen from shale emits more carbon dioxide than the extraction of crude by conventional means. Moreover the extraction of bitumen would remove land from its present use and might injure plants and animals.

See also: Australia; Canada; Chile; Crude oil; Cuba; Egypt; Energy Consumption; Extraction; ExxonMobil; France; Great Depression (1930s); Indonesia; Industrial Revolution; Iran; Iraq National Oil Company (INOC); Israel; Italy; Kerosene; Kuwait; Mexico; 1973 Energy Crisis; 1979 Energy Crisis; Oil Shale; Organization of the Petroleum Exporting Countries (OPEC); Petroleum Politics; Petroleum Products; Pollutants of the Petroleum Industry; Rockefeller, John D.; Saudi Arabia; Seven Sisters; Spain; Standard Oil Company; Syria; United Kingdom; Venezuela
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Uzbekistan

Christopher Cumo

History and Geography

Uzbekistan is the most populous nation in Central Asia. Tashkent, the capital, is the largest city in Central Asia. On its independence from the Soviet Union in 1991, Uzbekistan had the best commercial fleet of airplanes, a sizable military, and a sound administration compared to its Central Asian counterparts. Aside from the residents of Tashkent, most Uzbeks live in the countryside, eking out a living as farmers. Only Tajikistan in Central Asia has more poor people than Uzbekistan. Farmers grow cotton to the exclusion of food crops, and Uzbekistan is the world’s fifth-largest cotton producer and second-largest exporter. The demand for irrigation water is high. Uzbekistan has oil, natural gas, gold, copper, molybdenum, tungsten, and uranium, most of which it exports. Uzbekistan is the world’s tenth-largest natural gas producer.

By the 1990s, Uzbekistan’s economy was more robust than that of its Central Asian kin. By 2001, Uzbekistan’s gross domestic product (GDP) was back to the level of 1991. Uzbekistan has pursued a strategy of gradualism, advancing the economy in a series of small steps. Seeking not to disrupt the economy, Uzbekistan undertook gradual reforms and was slow to convert the government-directed economy to a market economy. Indeed, the International Monetary Fund (IMF) expressed frustration at the apparent lack of progress in the 1990s. Yet as a rule, Uzbekistan has sought and followed the IMF’s advice with promising results since 1994. Uzbekistan introduced the national currency in July 1994. To head off inflation, Uzbekistan instituted price controls and abolished food rationing. Yet only in 1997 and 1998 did inflation fall below 50 percent. The deficit declined from 10.4 percent of GDP in 1993 to 6.1 percent in 1994 and to 4.1 percent in 1995. Uzbekistan has made an effort to collect delinquent taxes. Uzbekistan reduced subsidies on consumer goods, surely to the displeasure of Uzbeks.

By 2000, price controls remained for cotton, and the government set interest rates and foreign exchange. Early in the 1990s, government moved swiftly to privatize the housing market and small businesses. Yet Uzbekistan moved slowly in retaining the collective farms for fear of disrupting cotton culture. The government continued to tax exports, among them oil, natural gas, and cotton, to fill its treasury. As late as 1998, government affirmed that the collective farms were state property, although it has searched for ways to privatize agriculture.

Banking is a mixture of private and public initiative. By 1998, Uzbekistan had 30 banks, most of them private. The state-owned National Bank of Uzbekistan was the largest in Uzbekistan and was responsible for more than 70 percent of loans to businesses and individuals. The Republic Stock Exchange Tashkent opened in January 1994 but is virtually inert. Uzbekistan issued the first treasury bonds in March 1996. The mid-1990s were difficult because the price of cotton and gold faltered. Government tried to use oil and natural gas wealth to expand industry, but this attempt has not successful. Uzbekistan takes pride in its expenditures on health care, education, and the maintenance of a social safety net. Uzbekistan invested in its cities but did not feel a need to rival Turkmenistan’s wasteful spending on the capital.

Incomes remain skewed, with urbanites faring better than farmers. By 2000, urbanites had enough disposable income that they could afford to dine out. Corruption is widespread and results from the elites expropriating wealth by any means necessary. Conspicuous consumption announces the presence of elites in Uzbekistan. Yet one survey found that in comparison to other nations in Central Asia and Central and Eastern Europe, Uzbekistan ranked fourth in quality of life, trailing Hungary, Slovenia, and Estonia. A 2002 survey ranked Uzbekistan the third-least corrupt government, trailing Slovenia and Estonia.

Oil and natural gas production meets nearly all domestic demand. Uzbekistan spends export earnings on education and health care, unlike oil exporters in Africa, which have expropriated the wealth that might have built a more egalitarian society. As population has grown there has been pressure in Uzbekistan to convert some land from cotton to wheat. In its reliance on cotton, Uzbekistan resembles Turkmenistan. Automaker Daewoo established an automobile factory in Uzbekistan in 1995. Consumer electronics are popular with a large cross-section of the population. Uzbekistan has wooed the United States by denouncing Iran and voting with the United States in the United Nations. In July 1996, U.S. President Bill Clinton hosted Uzbekistan’s president at the White House.

Oil Production

Other than Turkmenistan, Uzbekistan is the only Central Asian republic not to privatize the oil industry. Until recently, Uzbekistan has resisted overtures from foreign oil companies wishing to invest in the country. The state alone has the right to develop the oil industry. Uzbekistan rapidly transitioned from Soviet control of the oil industry to Uzbek control of the oil industry. Uzbekistan created the state-owned oil and natural gas company Uzbekneftegaz to regulate the exploration, production, refinement, transport, and marketing of oil and natural gas.

Prior to Soviet rule, Uzbekistan produced little oil and natural gas. The Soviet Union largely created Uzbekistan’s oil industry. Uzbekistan first produced only small quantities of oil, which it refined into kerosene, which cotton mills and dairies used for illumination. The fact that until recently Uzbekistan developed its oil industry without foreign assistance seems counterintuitive to at least one analyst. There is some question about the commitment of foreign firms because Uzbekistan does not have large reserves of oil and appears to have emphasized the production of cotton ahead of oil. Yet there has been interest. Former U.S. energy company Enron flew executives to Uzbekistan, an action Enron ordinarily took only with a contract in hand. Enron believed that Uzbekistan had significant amounts of undiscovered oil and natural gas, and that it could emerge as an oil and natural gas producer on the rank of Indonesia in its heyday. Unlike Turkmenistan, Uzbekistan did not articulate the goal of exporting oil at all costs. Rather it sought first to meet domestic demand. Export was a secondary priority. Uzbekistan also sought to build hydroelectric power plants to derive energy from a multiplicity of sources. Until recently, Uzbekistan has put comparatively little emphasis on the exploration for new sources of oil.

Whereas in 1994 oil exports contributed 13 percent of GDP, in 1999 they accounted for 21 percent of GDP. Uzbekistan may have been slow to exploit oil for export because it had cotton to fill the export void. Uzbekistan in the 1990s taxed cotton more heavily than oil, perhaps for fear of discouraging investment in oil. Some analysts believe that Uzbekistan has been so slow to export oil that it may hinder the long-term development of the oil industry. Given the prevalence of poverty in the countryside, one might wonder about the size of domestic demand for oil. The demand for natural gas may be larger, for farmers depend on fertilizers made from natural gas.

Uzbekistan has substituted an inefficient public sector to manage the oil industry rather than to privatize it. An enlarged public sector is a feature of the oil exporters in Africa and the Middle East. Some analysts doubt that public expenditures, funded by exports, on social programs have produced results for the poorest Uzbeks. The constitution of December 1992 granted Uzbekistan control of all subsoil wealth. Because subsoil wealth was part of Uzbekistan, government owned the oil industry. The government’s chief operator in the oil industry, Uzbekneftegaz, was founded in 1992. Uzbekistan holds 99.7 percent of shares. Although Uzbekistan has offered concessions, the terms are too unfavorable to bring foreign oil companies to the country. In particular, Uzbekistan will not grant foreign oil firms tax breaks. By 2000 foreign firms were absent from Uzbekistan. Other Central Asian republics, notably Kazakhstan, have aggressively courted foreign oil companies. When Uzbekistan needed money to develop extant fields or explore for new ones, it taxed cotton and so had no need for foreign capital.

In the twenty-first century, Uzbekistan has explored for oil in the southwest and the Fergara Valley. In the latter, Uzbekistan discovered a new and substantial oil field. Uzbekistan’s attitude toward foreign investment appears to be changing. In 1997, Uzbekneftegaz took a $180 million loan from Exim Bank in Japan. That year, Uzbekistan contracted with French firm Technip and Japanese companies Marubeni and JGC to build a refinery in Bukhatan, the first since independence. In 2001, the Law of Subsoil attempted to create conditions attractive to foreign oil companies. In 2003, the China National Petroleum Corporation, Malaysia’s Petronas, Russia’s Lukoil, and the Korea National Oil Corporation all bought concessions in the Aral Sea, which geologists believe holds more than 2 billion tons of crude and 2 trillion cubic meters of natural gas.

In the late 1990s, the government shifted the tax burden onto oil and natural gas. In 1995, Uzbekistan introduced an excise tax on oil and natural gas, which was then 24 percent and 42.6 percent respectively. By 1998, the excise tax was 53.8 percent on oil and 53.7 percent on natural gas.

See also: China National Petroleum Corporation (CNPC); Crude Oil; Exploration; Exports; France; Indonesia; Japan; Kazakhstan; Lukoil (Russia); Natural Gas; Oil Nationalization; Petronas (Malaysia); Russia; Turkmenistan; United States
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V

Venezuela

Christopher Cumo

History and Geography

Between 40,000 and 12,000 years ago, humans migrated across what was then a land bridge from Asia to the Americas, settling Venezuela in South America millennia before the European conquest. The indigenes lived along the coast, and in the forests and grasslands. Among the indigenes were the Caribs and the Arawak, who also peopled the Caribbean, and the Chibcha. Agriculture, borrowed from Mesoamerica, allowed the indigenes to settle in villages. Others hunted, gathered roots, nuts and berries, and fished. The Chibcha had the most sophisticated culture of the three. They terraced the Andes Mountains for the planting and irrigation of their crops.

In 1498, Italian-Spanish explorer Christopher Columbus, on his third voyage, came upon Venezuela, and realized that he had discovered something new. This land was not just another Caribbean island. An explorer who followed Columbus called the land Venezuela, meaning Little Venice. The Spanish brought with them European diseases against which the indigenes had no immunity and so died in horrific numbers. Yet the Spanish were less ruthless in Venezuela than elsewhere in the Americas because they thought Venezuela had few natural resources to exploit.

Nevertheless, the indigenes did not welcome European domination. Leader Simon Boliver, recruiting British troops and thousands of Venezuelans, fought for freedom, liberating Colombia in 1819; Venezuela in 1821; and Ecuador, Peru, and Bolivia in 1825. The leaders who followed Boliver were not always honest. Some used their position to line their pockets. Wars and dictatorships followed one another in rapid succession. The presidency went to the most ruthless man. Only in 1963 did a president come to power without bloodshed. Most Venezuelans are of mixed ancestry, as the Spanish interbred with the indigenes and Africans. Whites are a minority. Spain established Catholicism as the state religion, a position it retains today.

Oil Production

The indigenes noted the presence of pools of oil. Much of it was bitumen, a heavy grade with the consistency and appearance of asphalt. They used oil to caulk their boats, as a medicine, though one may doubt its efficacy, and burned it for illumination. In 1499, the Spanish likewise observed that oil welled to the surface of the land. In 1532, Spanish king Charles I granted the Amerindians permission to use oil as medicine. In 1535, Spanish historian Gonzalo Fernandez de Oviedo y Valdes publicized the presence of oil in Venezuela in his General and Natural History of the Indies. At this time the Spanish mined for oil because the technology of drilling did not yet exist. In 1814, Prussian naturalist Alexander von Humboldt wrote the first scientific study of Venezuela’s oil. In 1823, French chemist Jean Baptiste Boussingault first described the Onoto and Mariara deposits of oil in Venezuela. In 1830, British geologist Charles Lyell speculated that Venezuela’s oil had formed over a long period of time. In 1854, Venezuela granted the first concession to mine for oil. The next year Venezuela declared all oil the property of the state, a position that the constitution of 1864 reiterated. In 1865, the United States received its first concession from Venezuela to explore for oil, the United States agreeing to pay Venezuela 5 pesos per ton of oil.

[image: image]

Striking oil workers wave Venezuelan flags as they pass the oil tanker Pilin Leon, which sits anchored in Lake Maracaibo in support of the general strike against President Hugo Chavez on December 6, 2002.

(AP Photo/Ana Maria Otero)

In 1879, Venezuelan entrepreneurs visited the oil fields in Pennsylvania to study the latest technology. By 1884, a single well at Venezuela’s La Alquitrana Field yielded 230 liters of oil per day. By then, Venezuela consumed 328,000 liters per day of what must have been kerosene, which was the nineteenth century’s chief distillate of oil. People used kerosene for illumination before competition from the electric light and natural gas in the late nineteenth and early twentieth centuries ended the use of kerosene in much of the West, though it is still used in isolated areas that lack electricity.

In 1886, a single well at La Alquitrana Field yielded 200 liters of oil per day. In 1900, the United States and Venezuela formed Uvalde Asphalt Paving Company to derive asphalt from the Inciarte Asphalt Lake. In 1905, however, Venezuela prohibited the United States from this area. In 1915, Royal Dutch Shell bought the Venezuelan Oil Concession and began exploring for oil. In 1917, Venezuela laid its first two pipelines, each 16 kilometers long from the Mene Grande Field to San Lorenzo. In 1917 Venezuela, aware of the dangers of working in an oil field, attempted to improve working conditions. In 1918 Venezuela produced 21,194 metric tons of oil. The next year, U.S. President Woodrow Wilson intervened on behalf of U.S. oil companies, asking Venezuela for a concession. In 1921, Standard Oil of New Jersey (now ExxonMobil) formed a subsidiary, Standard Oil of Venezuela, to explore for oil. In the 1920s, German companies purchased concessions in Venezuela, but when their economy faltered they sold their concessions to Standard Oil of Venezuela and to other U.S. companies. In 1925 oil field workers, aware that inflation was consuming their pay, struck throughout Venezuela, gaining a 20 percent wage increase. In the 1920s, Venezuela’s oil industry was growing so rapidly that it outpaced all other sectors of the economy. The consequences were particularly severe for agriculture, which could no longer attract capital with all the attention on oil. During the Great Depression of the 1930s, Shell and other companies reduced production in Venezuela as demand for oil evaporated.

During World War II virtually all the oil that Britain consumed came from Venezuela. After the war, Venezuela’s economy transitioned rapidly from an emphasis on coffee, cacao, from which derives chocolate, and cattle to the oil industry. In the 1950s, a series of corrupt governments took control of oil revenues. Officials kept the money for themselves rather than for the betterment of the country. Because these governments were anti-Communist, the United States was willing to work with them and to import Venezuelan oil. In 1958, President Romulo Betancourt refused to issue new concessions to foreign oil companies and formed the Corporacion Venezolana del Petroleo (CVP) to manage the oil industry. Venezuela, like the Middle East and North Africa, was discontent that oil revenues were going to foreign firms rather than to benefit the country. In 1964, Venezuela assumed a greater role in managing the oil industry, delegated to CVP the responsibility of supplying no less than one-third of Venezuela’s oil, and required foreign firms to train Venezuelans for management positions so that the country could control its own destiny.

In 1973, Venezuela supported the decision of the Organization of the Petroleum Exporting Countries (OPEC), of which Venezuela had been a founding member in 1960, to quadruple oil prices in that year alone. Between 1972 and 1974, predictably, Venezuela’s national income quadrupled. In 1976, President Carlos Perez nationalized the oil industry, though he permitted foreign firms to partner with Venezuela in exploring for, producing, refining, transporting, and marketing oil. CVP became the Petroleos de Venezuela, the state-owned oil company. Perez hoped to use Venezuela’s oil wealth to improve living standards, raise the quality of education, and alleviate poverty, but he made little progress in these areas. By 1980, the government derived 70 percent of tax revenues from oil, which accounted for 26 percent of gross domestic product (GDP). Perez believed that oil wealth should benefit all of Latin America. He loaned 35 to 50 percent of oil revenues to other Latin American countries. In 1974, Venezuela lent $850 million to the International Development Bank, the World Bank, and the International Monetary Fund. Yet the 1980s were a difficult decade for Venezuela. Oil prices declined, and with them so did the country’s national income.

In 1998, Hugo Chavez won the presidency on the promise of sharing oil wealth with the masses. In 2002, he appointed a new board of directors for Petroleos de Venezuela, an act that frightened oil executives and labor. In December 2002, a strike in the oil fields and elsewhere crippled the economy. Gasoline became scarce, and the country lost 2.8 million barrels of oil per day. In May 2003, the strike ended with Chavez’s promise to use oil wealth to improve education and help the poor. Chavez was less successful in diversifying the economy. Oil remains the backbone. Chavez had urged OPEC to reduce production, thereby increasing prices, a position that has not endeared him to the United States. The Venezuelan leader chided OPEC members for exporting more oil than their quota allowed, keeping supply too high and price too low. He had urged OPEC members to honor their quotas and has tried to reassert a sense of solidarity among them. Chavez required Petroleos de Venezuela to devote 10 percent of its income to social programs as part of his commitment to better the lives of the masses. Despite tumultuous times, Venezuela remains the world’s fifth-largest oil exporter and has the world’s largest reservoir of heavy oil, probably bitumen. The country may have as many as 100 billion barrels of reserves.

See also: ExxonMobil; Gasoline; Organization of the Petroleum Exporting Countries (OPEC); Spain
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Vietnam

Xiaobing Li
Michael Molina

History and Geography

Located on the eastern coast of the Southeast Asian continent, Vietnam, officially named the Socialist Republic of Vietnam, is bordered by China on the north, Laos and Cambodia on the west, and the South China Sea on the east and south. It has a total area of 127,241 square miles and a coastline of 2,062 miles. This rugged, narrow, elongated S-shaped strip has mountains and plains, as well as forest and woodlands, which claim more than 40 percent of the land. The Central Highland connects north and south, and major mountain ranges run through north and northwest regions. Inhabitants of Vietnam populate only 22 percent of the country, mainly along the eastern coast. Only 10 percent of the land is arable, and it is cultivated on the low and flat delta along the Red River in the north and the Mekong River in the south. The population totaled 92.5 million in 2013. Hanoi is the capital city of Vietnam.

[image: image]

A painting showing U.S. Navy commander James B. Stockdale leading the first American air strike on North Vietnam, an attack on the oil facilities at Vinh on August 5, 1964, which was dubbed Operation Pierce Arrow.

(R.G. Smith, Navy Art Collection)

The Red River flows southeast from the northwest highlands, whereas the Mekong runs from Cambodia and crosses southern Vietnam, where it enters the South China Sea. Tropical weather dominates the southern part of the country with high temperatures and abundant precipitation. The north has monsoonal weather with a hot and rainy season from May to September and a warm and dry season from October to March. Occasional typhoons (May to January) can cause extensive flooding in the south, especially in the Mekong River delta. The tropical rain forests contain a wide variety of trees, plants, and vegetation, while the highlands provide valuable minerals, including iron, anthracite coal, zinc, chromite, tin, and apatite.

Vietnam’s major oil and natural gas deposits lie offshore. The Mekong Delta Basin has the largest oil reserve, about 25 percent of the nation’s total. Nam Con Son Basin has the second, with 20 percent. The Red River Delta Basin is third, and has 15 percent of the total, whereas the Phu Khanh and Malay-tho Chu Basins each have 10 percent, respectively. By 2011, Vietnam’s proven crude oil reserve totaled 603 million tons, a 6.5-time increase in the past 10 years. Its proven natural gas reserve has increased to 699.4 billion cubic meters, 2.5 times the increase in the past 10 years. Vietnam disputes sovereign rights over several island groups, including Paracel and Spratly Islands in the South China Sea, and against China and the Philippines because of possible offshore oil and gas deposits.

The first migrants came from south China approximately 10,000 years ago, moving into the Indochinese peninsula, and settling in the north of today’s Vietnam. Hereditary aristocratic tribes were engaged in agriculture in about 4000 BCE and by 1500 BCE made the Red River delta the “rice bowl” of Vietnam. Unearthed evidence reveals that bronze and iron tools, weapons, and ritual vessels were used, beginning about 1000 BCE. The court records of the Chinese Qin Dynasty (221–207 BCE) shows border trade between China and “Nam Viet” (south yueh) in 220 BCE. In 111 BCE, Chinese emperor Wudi (Martial Emperor) of the Han Dynasty (206 BCE–220 CE) conquered Vietnam and established a colonial-military administration in Hanoi. Eventually, in 939 CE, Vietnamese forces under the leadership of Ngo Quyen took advantage of the civil war in China, defeated Chinese occupation troops, and established an independent state. The first Vietnamese dynasty, Ly Dynasty, ruled the country from 1010 to 1225, followed by the Tran Dynasty of 1225–1400, the Le Dynasty of 1428–1789, and the Nguyen Dynasty of 1802–1945.

During the early 1500s, the Portuguese, as the first Europeans, arrived in Vietnam and engaged in trade and brought missionaries. In 1601, French trade began in Vietnam, and the French Catholic church opened a mission at Da Nang in 1615. Alexander de Rhodes spent nearly four decades in a missionary effort and created “quoc ngu” in 1627, a method of writing the Vietnamese language in Roman, which is still the official written language in today’s Vietnam. During the Tayson’s rebellion in the 1770s, the Nguyen family gained French support and established a new dynasty in 1802 with Hue as its capital city. In 1868, France established a colonial administration in Indochina to control Vietnam, Laos, and Cambodia until World War II. Japanese forces occupied Vietnam from 1941 to 1945. After Japan surrendered in August 1945, Ho Chi Minh, leader of the Vietnamese Communist Party (Viet Minh), proclaimed the founding of the Democratic Republic of Vietnam (DRV) in September. In November 1946, when the Viet Minh force clashed with returning French troops at Hai Phong, the French-Indochinese War, or the First Indochina War (1946–1954) began. After the French garrison at Dien Bien Phu surrendered, in May 1954, peace negotiation began. In July, the Indochina settlement was signed in Geneva by the Viet Minh, French, Chinese, Soviets, and Americans. According to the 1954 Geneva Accord, the French withdrew from Vietnam, while the Viet Minh withdrew from the south.

In 1955, with U.S. support, the Republic of Vietnam (ROV; South Vietnam) was founded in Saigon. The DRV rejected the Nationalist government in South Vietnam and called for national reunification by its Communist forces. To undermine the Saigon government, the Viet Minh organized the National Liberation Front (NLF, or Viet Cong) in December 1960 as an umbrella and armed organization to mobilize the masses against the ROV government. As the Viet Cong increased its antigovernment activities, Saigon requested more American aid. By the end of 1961, there were 3,205 U.S. advisers in Vietnam. During the next year, the figure jumped to 9,000. At the time President John F. Kennedy was assassinated in November 1963, the American forces totaled 16,700. In August 1964, the U.S. Congress authorized President Lyndon Johnson to escalate U.S. intervention in Vietnam. While the north significantly increased the level of its infiltration to the south, the Johnson administration escalated the war in February 1965 by sending, first of all, U.S. combat troops to the south and launching Rolling Thunder, a massive bombing campaign against the north. From 1965 to 1968, the United States dropped 7 million tons of bombs in Vietnam, about 400 tons of ordnance every day through the Rolling Thunder campaign. By the end of 1965, 385,000 U.S. troops were operating in the south, and the number reached 543,400 by the end of the Johnson administration.

Because of Soviet and Chinese support to Hanoi and an antiwar movement at home, President Richard Nixon was willing to end American intervention in the Vietnam War after he took over the office in 1969. Eventually, a peace agreement was signed in Paris in January 1973, and American forces withdrew from Vietnam in March of that year, after 58,000 American soldiers had been killed and 300,000 wounded in the war. After the American withdrawal, the war continued between the North and the South, as the Third Vietnam War, from 1973 to 1975. Without direct U.S. support, the South failed to protect itself and lost the war to the North on April 30, 1975, when Communist troops took over Saigon. A year later, the DRV renamed the unified country as the Socialist Republic of Vietnam (SRV).

Oil Production

During the early 1970s, the ROV issued the first governmental act allowing foreign petroleum companies to drill and explore oil and natural gas in South Vietnam through leases and contracts. In 1975, Standard Oil Company discovered the Bach Ho Oil Field in the highland. From 1974 to 1975, several American companies signed contracts with the ROV and drilled six offshore oil wells. China sent a naval fleet, including four submarines, to the Paracel Island, about 170 miles from Da Nang, and engaged with the South Vietnamese navy in January 1974. During the naval battle, one Vietnamese destroyer sank, more than 100 Vietnamese sailors and officers were killed, and 49 were captured. China claims sovereignty over the Paracel Island group, including 30 islands with an ocean surface of 15,000 square kilometers.

After 1976, the newly established SRV government terminated all contracts and leases signed between the ROV and U.S. companies, and confiscated Standard Oil Company’s Bach Ho Oil Field. In 1979, Hanoi signed the Soviet-Vietnam Friendship Alliance, and Mutual Assistance Treaty, with Moscow. From 1979 to 1988, the Russo-Vietnamese Petroleum Corporation monopolized the oil industry in Vietnam. The corporation discovered the Lang Oil Field in 1985 and began producing commercial oil at the Bach Ho Field in 1986.

When the Soviet Union stopped its aid to other Communist states such as Vietnam, Hanoi initiated its economic reform and an opening up toward the Western community. In 1987, Hanoi issued a new economic policy, allowing foreign companies to invest, operate, and produce in Vietnam and offering favorable foreign investment acts. In December 1995, the United States normalized a diplomatic relationship with Vietnam. In 2000, the Vietnamese government published the Law of the Petroleum Industry to guarantee the interests, rights, and benefits of foreign companies in the country. More and more American oil companies operate inland or offshore in Vietnam, and they recently discovered several oil fields including Dai Hung, Rang Dong, Ruby, and Lan Tay, as well as several gas fields including Lan Do and Tien Hai. The annual crude oil production in 2011 was approximately 1.5 million tons, with natural gas at about 6.8 billion cubic meters, which mainly come from seven offshore oil fields in the South China Sea. The largest petroleum company, Vietsovpetro (VSP), is a joint venture of PetroVietnam and Zarubezhneft from Russia. It produces 57 percent of the national total.

See also: China (The People’s Republic of China, PRC); Crude Oil; France; Japan; Natural Gas; Offshore Oil; Philippines; Russia; Standard Oil Company; United States
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Yemen

Christopher Cumo

History and Geography

From an early date the people of Yemen had a sense of statehood and self-determination. Despite this sentiment, ancient Yemen had no central government. One sought political power in Islam or a ruling elite. There was no definite territory that belonged to Yemen. Before European intervention in Yemen in the nineteenth century, there were two Yemens, north and south with capitals in Sanaa and Aden respectively.

In 1839, the British East India Company claimed Aden as its own territory. Britain had to gain control of Aden before Egypt or the Ottoman Empire claimed it. The Ottoman Empire retaliated by claiming Sanaa, though the Ottomans expended treasure and blood in a failed attempt to keep the city. Moreover, the north did not welcome Turkish advances. After the opening of the Suez Canal in 1869, the Ottoman Empire became more militant, taking Sanaa in 1872, though it was unable to annex lands north of the city. Two empires, the Ottomans in the north and the British in the south, coexisted uneasily in Yemen.

The population of Yemen was then 3 or 4 million, most of whom had adopted Sunni Islam. To be sure, there were Shi’ites in Yemen, though they were a minority. Although a Muslim nation, Yemen had long been a haven for Jews even before Islam arose. Yemen counts itself among the earliest adopters of Islam. Some of the prophet Mohammad’s first converts were Yemenis. Yemen saw itself as the first Arab state. The rest of the Middle East and North Africa was a latecomer. Aden prided itself on being the oldest town in the world, though places in Turkey and Iraq appear to be better candidates for this boast.

By the late nineteenth century Yemen’s economy had weakened. The trade in coffee, once a mainstay of the economy, had dwindled. People starved in Sanaa, where their corpses were left unclaimed and unburied, a sacrilege. In this period of decline, the Ottomans were able to take the Yemeni highlands, the region’s agricultural center. Turkish occupation roused Yemen to opposition. Warfare with the Turks was not Yemen’s only worry. Periodic droughts made agriculture untenable. Famine gripped the land. The Turks only worsened matters through corruption and high taxes on the people of Sanaa. Famine struck Sanaa again, and it succumbed to Yemeni forces. The Turks held what territory they could, but fighting was desperate. The Ottomans recruited a second army, which retook Sanaa in 1905. In one assault against a Yemeni stronghold, the Ottoman Empire lost 30,000 soldiers. In 1906 and 1907, a delegation arrived from Mecca to negotiate peace between Yemen and the Ottoman Empire. Yemen declared independence from the empire, though it agreed that the Turks were fellow Muslims, against whom it was improper to wage war. In 1911, the Turks invaded Yemen again but quickly agreed to a truce. Both were mindful of the European menace as Italy was invading Libya. Yemen and the Ottoman Empire feared that the Muslim world was under Christian assault, as had been the case during the Crusades. Yemenis referred to Europeans as unbelievers.

World War I gave the Ottomans an excuse to march against Yemen once more, but the war went badly for the Ottoman Empire, which collapsed in 1918. Once a threat to Yemen the Turks had suffered catastrophe. Britain replaced the Ottoman Empire as the dominant power in the region after World War I. Its control of Yemen extended beyond World War II. After the war, nationalism swept Yemen as it did the rest of the Middle East and North Africa. Aden had prospered during and after the war, and its birthrate soared. Yemenis believe that the British were unsympathetic to their needs. Both detesting Britain, a new partnership arose between Yemen and Egypt. Warfare dominated the 1960s and Yemen flirted with socialism in the 1970s. Yemen placed a new emphasis on the toiling masses.

Oil Consumption

As late as 1981, Yemen had discovered no oil to the annoyance of British investors. Despite Yemen’s apparent barrenness, the people of Yemen continued to believe that the country truly had oil and natural gas. They were buried treasures. If one dug deep enough one would find oil and natural gas, they believed. To the people of Yemen it seemed strange that in Arabia only Yemen could be bereft of oil. If Saudi Arabia had so much oil, why was Yemen barren? The people of Yemen believed that foreign intrigue had worked to create the illusion that Yemen had no oil. The fact was otherwise. Foreign companies had invested in the exploration for oil. The World Bank had funded this exploration between 1977 and 1980. The Russians had invested in exploration and were puzzled that they discovered nothing. An Italian firm, working offshore, found a small quantity of oil in 1982. The American firm Hunt Oil explored for oil near the Saudi Arabian border during the 1980s, provoking Saudi Arabia to declare that any oil found belonged to it. Not wanting to fight a protracted battle over ownership of any oil, Hunt Oil relocated its operations. The absence of ExxonMobil (once Standard Oil of New Jersey and Standard Oil of New York), Chevron (once Standard Oil of California), British Petroleum (once Anglo-Persian Oil Company), and Royal Dutch Shell suggests that the majors did not believe that Yemen had any oil. In March 1984 near Ma’rib, Yemen, Hunt Oil made a significant strike of oil and natural gas. Saudi Arabia conceded that the oil was in Yemen and made no claims to ownership. This was the first time since 1934 that a potential border dispute had arisen between Yemen and Saudi Arabia.

Yemen anticipated that more finds would soon come to light. In 1986, Yemen built a refinery to process its oil. Yemen netted $600 to $700 million in oil revenues per year. Concessions now began to sell. As Yemen grew wealthy, the size of government expanded, as has been the case of several other oil producers. Yemen had the money to build a dam in Ma’rib in 1986. The government invested in agriculture, a questionable venture. True, the highlands receive some rain, but much of Yemen is too arid to support much more than the cultivation of date palms.

Yet not all Yemenis prospered. Some lost their land as part of a concession. Little oil wealth trickled down to the masses, who began asking where the money had gone. Some of the oil wealth funded projects in urban areas: the building of roads, and the spread of electricity and sewer systems. No grand projects, however, were envisioned to build industries to employ the masses, at least in the cities. Oil-rich Yemen did not have industry. With the coming of oil, the pace of trade quickened. People who loaned money, we cannot really call them bankers, increased their number. Trade with Russia expanded. Some merchants grew rich enough to buy tractors and bulldozers. Yet businesses that wanted loans had to pay the merchant 15 percent of the loan as the price of doing business in Yemen. Yemen, at least in the north, was self-sufficient in energy. Yemen’s oil drew more foreign capital to the government.

In 2012, Yemen was the thirty-second largest exporter of oil in the world. The country ranks sixteenth worldwide as an exporter of liquefied natural gas (LNG). Some 3.2 million barrels of oil per day pass through the strait of Bab al Mardab between Yemen and Djibouti, notes the U.S. Energy Information Administration. Blockage of this strait would imperil the flow of oil to the United States and Europe. Most of Yemen’s oil comes from the south, and partisans wish it to be independent as it was before 1990, when it had united with northern Yemen.

Yemen has roughly 2.7 billion barrels of oil in reserves, only 0.2 percent of world reserves. Yemen’s production peaked at 457,000 barrels of oil per day in 2002 and has since declined, as Hubbert Peak Theory has predicted. With a decrease in tax revenues from oil, the government has retrenched, angering people who wish for social and economic benefits from government spending. The main oil fields lie near Ma’rib in the north, in Jannah and Iyad in the center, and in Shabwa and Masila in the south. By one estimate, Masila harbors 84 percent of Yemen’s oil. Yemen has some 490 billion cubic meters of natural gas, about 0.3 percent of world total, notes British Petroleum. Ma’rib, in addition to producing oil, is Yemen’s largest source of natural gas. Much of the natural gas is pumped back into the Ma’rib Field to maintain pressure to ease the extraction of oil. Natural gas production peaked in 2005 and has since declined. French oil firm Total built an LNG plant at Balhaf, Yemen in 2009. This plant is the largest industrial undertaking in Yemen’s history. The people of Yemen, despite the country’s modest holdings, continue to believe that Yemen has more oil than Saudi Arabia. It just has to be found. Turkey is an important importer of Yemen’s oil.

See also: Anglo-Persian Oil Company (APOC); British Petroleum (BP); Crude Oil; Egypt; Exports; ExxonMobil; France; Hubbert Peak Theory; Iraq; Liquefied Natural Gas (LNG); Natural Gas; Royal Dutch Shell; Saudi Arabia; Standard Oil Company; Turkey; United Kingdom
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Second Industrial Revolution

Second Punic War

Second Sino-Japanese War

See also Anti-Japanese War

Second Strategic Energy Review (European Commission)

Second West-East Gas Pipeline

Seismic mapping

Seismic/regional seismic reflection survey

Seminole oil boom

Senate Committee on Internal Affairs

Seneca Oil Company

Seven Sisters

Big Oil

British Petroleum

Mattei, Enrico

Red Line Agreement

Seven Years’ War

Shale gas revolution in U.S.

Shan Jahan (Mughal emperor)

Shanghai Stock Exchange

Shark Brunei Oil

Shell D’Arcy

Shell Ltd. See Royal Dutch Shell

Shell-British Petroleum

Sherritt International

Shi’a Islam

Showa Shell

Shukhov, Vladimir

Sibneft

Sichuan earthquake

Siemens-Martin open-hearth furnace

Sierra Club

Silliman, Benjamin Jr.

Simmons, Matthew

Simmons and Company

Simplot, J. R.

Sinclair, Harry

Sinclair, Henry

Sinclair Consolidated Oil Corporation

Singapore

crude oil imports

economic crisis in

Energy System Review Committee

history and geography

oil consumption

Singapore Petroleum Company (SPC)

Singapore Refining Company (SRC)

Singh, Manmohan

Sino-Japanese War

Sipetrol

Six Day War. See Arab-Israeli War

Slant drilling

Slash-and-burn agriculture

Slave trade

Slick, Thomas

Slovakia

Slovensky Plynarensky Priemysel

Smith, Billy

SNPC

Socialist Republic of Vietnam. See Vietnam

Socielude de Petroleos PT

Societe des Petroles de l’Afrique Equatorial France (SPAFE)

Societe Internationale Forestiere et Miniere

Society for Natural Science

Socony-Vacuum Corporation

Socony-Vacuum Oil Company

See also ExxonMobil; Mobil Oil Company

Solar 1, oil tanker

Solar and wind energy

Sonangol

Sonatrach (Algeria)

Algeria

European Union

International Monetary Fund

production

revenues

state-owned monopoly

World Trade Organization

Souk Al-Manakh stock market

South American Gulf Company

South China Sea

South Korea (The Republic of Korea, ROK)

crude oil imports

economic crisis in

history and geography

natural gas imports

oil consumption

South Penn Oil Company

South Sudan. See Sudan

Southern Nigerian Mining Regulation (Oil Ordinance)

Southwest Gas

Soviet Red Army

Soviet Union

and Albania

and Belarus

CAMPSA and

CEPSA and

collapse of

Germany’s attack on

invasion of Finland

and Iran

and Iraq

and Kazakhstan
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oil production in

oil quality of

and Poland

Turkmenistan as province of

Uzbekistan as province of

See also Russia

Soviet-Vietnam Friendship Alliance

Sowjetische Mineralölverwaltung (SMV)

Spain

Astilleros Españolas

history and geography

oil production

Prestige tanker oil spill

Spanish-American War of 1898

Spindletop gusher

Spinning mule

Stack, J. Leo

Staffordshire, pottery in

Stalin, Joseph

Standard Oil Company

acquisition of Imperial Oil

in Bolivia

borderless commodity

in Brunei

dissolution into subsidiaries

in East Timor

in Ecuador

modern business, defining

petroleum as commodity

Rockefeller, John D.

Standard Oil Company of California (Socal)

Standard Oil of California

in Bahrain

in Egypt

and Timor Oil

See also Chevron

Standard Oil of Indiana

Standard Oil of New Jersey

in Argentina

in Egypt

in Germany

refinery in Bahrain

See also ExxonMobil

Standard Oil of New York. See ExxonMobil

Standard Oil of Venezuela

Standard-Vacuum Oil Company

State of Israel. See Israel

State Oil Company of the Azerbaijan Republic (SOCAR)

State Treaty of Austria

Statistical Review of World Energy Report 2013

Statoil

Stock Exchange of Hong Kong

Stone Age

Stranded natural gas

The Stranger (Camus)

Strategic Petroleum Reserve

Stuart, Mary

Styrene butadiene rubber (SBR)

Sudan

Suez Canal (Egypt)

construction of

de Lesseps, Ferdinand

maritime transportation corridors

Nasser, Gamal

Suez Canal Crisis

Suez-Mediterranean pipeline

Suez Canal Company

Suez Canal Crisis

Suez Mediterranean Pipeline

Suez Oil Company

Sugar Loaf Field (Brazil)

Sultanate of Oman. See Oman

Sun Yat-sen (Sun Zhongshan)

Sunray Borneo Oil Company

Sunshine Marine Development Corporation

Superior Oil

Supermajors. See Oil majors

Sutowo, Ibnu

Swaziland, economic crisis in

Sweden

gasoline, ethanol percent

history and geography

oil production

Swiss People’s Party

Switzerland

Swoboda, Antoni

Synthetic fiber

Synthetic oil

Synthetic resin

Synthetic rubber

Syria

Syrian Petroleum Company (SPC)

Tacitus (Roman historian)

Taghiyev, Zeynalabdin

Tainos

Taiwan (The Republic of China, ROC)

Take-or-pay contract

Taklong Island National Marine Reserve (TINMR)

Talisman Energy

Tar sands

See also Oil sands

Tarbell, Franklin Sumner

Tarbell, Ida

Tasman, Abel

Tchaikovsky, Peter

Teapot Dome Scandal

Technip

Tenneco Oil Exploration and Production Company

Tetraethyl lead

Texaco

in Bulgaria

in Ecuador

exporting LNG

and Gulf Oil joint venture

offshore oil production in Angola

Pennzoil v. Texaco

Port Arthur, refinery in

Thermally enhanced oil recovery (TEOR)

Third Vietnam War

Thirty Years’ War

Thornburg, Max Weston

Three Mile Island nuclear power incident

Timor Development Corporation

Timor Oil Company

Timor Petroleum Company

Tito, Josip

Tokyo Stock Exchange

Toledano, Vicente Lombardo

Tolstoy, Leo

Ton system

TonenGeneral

Topical Strom Zeta

Total CFP

Total S.A.

Toumai

Townsend, James

Trans-Alaskan Pipeline Authorization Act

Trans-Alaskan pipeline system

Trans-Alpine Pipeline

Trans-Arabian Pipe Line Company (Tapline)

Transparency International

Treaty

of Shimonoseki

of Uqair

of Utrecht

of Vienna

of Westphalia

Trinidad and Tobago

Tripp, Charles

Triton Energy Corporation

Tropical Storm Arlene

Tropsch, Hans

Trout Unlimited

Truman, Harry

Trzecieski, Tytus

Tsar Ivan III

Turkey

history and geography

MT Independenta oil tanker

oil production

Turkish Petroleum Company (TCP)

Turkmenistan

Twilight in the Desert: The Coming Saudi Oil Shock and the World Economy (Simmons)

Tyson Foods

Ukraine

Uktransnafta

Ulsan Refinery Complex in South Korea

Unconventional natural gas

Under the Stars (Pod Gwiazdac) pharmacy

Unemployment

See also Economy

Un-federated Malay States

Union Cubapetroleo S.A. See Cupet

Union of Soviet Socialist Republics (USSR). See Soviet Union

Union Oil

United Arab Emirates (UAE)

Abu Dhabi National Oil Company

history and geography

oil production

world’s fifth-largest oil reserves

United Auto Workers

United Cities Motor Transit

United Electrical, Radio, and Machine Workers of America

United Fruit Company

United Kingdom

United Malay National Organization (UMNO)

See also Malayan Union

United Nations

and Belarus in Security Council

ceasefire and Egypt

and referendum on East Timor

Security Council

United Nations Educational, Scientific, and Cultural Organization (UNESCO)

United Progressive Alliance (UPA)

United States

coalbed methane in

control of Iraq’s oil

crude oil imports

energy consumption

energy strategies

gas-fired electric power plants

and globalization

Great Depression

Gulf War and

history and geography

and Iraq

liquid natural gas (LNG) terminals

Middle East and

oil hegemony

oil production

and Organization of the Petroleum Exporting Countries

petrodollars

Strategic Petroleum Reserve

Teapot Dome Scandal

See also Alaska; Venezuela

University of Coimbra

Unocal

Upper Cretaceous period

U.S. Army Corps of Engineers

U.S. dollars. See Petrodollars

U.S. Geological Survey

U.S. “Military Advisory Assistant Group” (MAAG)

U.S. shale gas revolution

USS Nautilus

Uvalde Asphalt Paving Company

Uzbekistan

Uzbekneftegaz

Vacuum Oil

Valdez

Van Gogh, Vincent

Vanco Energy Corporation

Vedomosti (Russian newspaper)

Vela Marine International

Venango Speculator

Venezuela

anti-Chavez propaganda, television stations

Bolivar Coastal Field

Chavez, Hugo

gross domestic product, decline of

heavy oil (oil sand)

history and geography

national strikes in

oil production

Orinoco strip

unemployment

Venezuelan Oil Concession

Victims of Crime Fund

Videla, Jorge

Viet Cong. See National Liberation Front (NLF)

Vietnam

Vietnam War

Vietnamese Communist Party (Viet Minh)

Vietsovpetro (VSP)

VLCC chartering rates

VNG-Verbundnetz Gas AF

Voltaire

Volvo

von Humboldt, Alexander

Vote 4 Energy program

Wallace, Alfred Russell

Wallace, Henry C.

Walsh, Thomas

War of the Roses

Ward, Tom L.

Warren, Earl

Warsaw Pact

Water vapor (H2O)

Watt, James
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Why Your World Is About to Get a Whole Lot Smaller (Rubin)

Widmer-Schlumpf, Eveline

Wilderness Society

Wildlife Management Institute

William III, King

William of Orange

Williams, Eric

Wilson, Woodrow

Wintershall Holding GmbH

Wolfe, Bertram

Wood, William R.

Woods, Charles Lewis

Woods Petroleum

World Bank

and Angola’s oil revenue

and Bolivia’s oil industry

and financial aid for Chad

World Energy Development Corporation

World Energy Outlook 2012

World Oil Outlook 2012

World War I

and Argentina’s neutrality

and Australia

Austria after

and Austro-Hungarian Empire

and Belarus

demand for oil

France participation in

and Ottoman Empire

World War II

and Albania oil production

and Algerian nationalism

and Belarus’s population

and French oil production

Germany’s invasion of Croatia

invasion of eastern Poland

and nationalism in Congo

World Wide Fund for Nature

Prestige tanker oil spill

Worldwide Occupy Protests. See Occupy Wall Street movement

Wudi (Chinese Martial Emperor)

Yacimientos Petroliferos Fiscales (YPF)

Yacimientos Petroliteros Fiscales Bolivianos (YPFB)

Yamani, Ahmad Zaki

Yamato (Japanese emperor)

Yanukovych, Viktor

Yeltsin, Boris

Yemen

Yergin, Daniel

Yinggehai

Yom Kippur War

Yomiuri Shimbun
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Young, James

Yuan RMB (Chinese currency)

Yukos Petroleum

Yunnan Petrochemical

Yupanqui, Tupac

Yushchenko, Viktor

Zapata Petroleum Corporation

Zarubezhneft

Zeh, Jan

Zheng Chenggong (Cheng Ch’eng-kung)
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