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Preface



On January 17, 2017, the leader of one of the world’s largest economies took the stage at a gathering of global elites in Davos, Switzerland. He made a forceful and compelling case in favor of globalization and free trade, evoking Abraham Lincoln’s Gettysburg Address in the process. “Say no to protectionism,” the speaker implored. “It is like locking yourself in a dark room. Wind and rain are kept out, but so are light and air.” What was unusual was not the message—particularly at this meeting of 1,250 global leaders and CEOs—but the messenger.


The speaker was Xi Jinping, the first Chinese president to ever address this annual assembly of the World Economic Forum. Although China’s embrace of free trade was far from complete, Xi was clearly maneuvering to position China as the new vanguard of globalization. To further confuse those surprised by China becoming the global advocate for free trade, only three days later, a newly sworn-in President Donald Trump stood in light rain on the steps of the Capitol in Washington, D.C., and delivered a fiery inaugural address extolling the virtues of guarding borders and promising the American people that “protection will lead to great prosperity and strength.”


This pairing of speeches, in which the American and Chinese presidents seemed to have swapped texts, roles, and global orientations, is only one of the indications that the world in 2017 is in tumult and in the throes of historical change. A growing tide of populism, the rise of once-marginal powers, and real questions about continued American global leadership are shaping the geopolitical landscape. To make sense of the changes, we would normally look to historical, cultural, economic, or political trends. Such matters will continue to provide insights into foreign affairs. But new variables—such as technological and social change—need more of our attention, as do old drivers that have been consistently underappreciated. In a quest to better understand the world unfolding around us, understanding energy is critical.


Often overlooked as a determinant of global politics, energy has long been a driver of international affairs. The shift from wood to coal allowed for the making of steel, helping usher in the Industrial Revolution in Britain and elsewhere in the late-eighteenth and early-nineteenth centuries. By the mid-1900s, however, oil had overtaken coal, bringing with it a surge of game-changing innovations, including the internal combustion engine and the tank, which ended the stalemate of trench warfare in favor of Britain in World War I.


As discussed so vividly in Daniel Yergin’s Pulitzer Prize–winning book, The Prize, for much of the twentieth century, the economics of oil and gas in particular have permeated geopolitics and vice versa. The history of grand strategy during that era was often the history of efforts to gain or deny access to energy. For instance, many pivotal moments in World War II—from Hitler’s drive to the Caucasus to Japan’s quest for Borneo to the failed drive of Germany’s Afrika Korps across North Africa—were shaped decisively by oil. Decades later, perceptions that the Soviet invasion of Afghanistan could be the first step in a push to control energy resources in the Gulf informed U.S. and Saudi efforts to support the Afghan mujahideen.


More recently, oil and gas have funded the rise of separatist groups in Nigeria and played a critical role in the surprising rapprochement between Turkey and the Kurds of Iraqi Kurdistan.The need for reliable energy supplies has also underpinned unlikely partnerships, such as those between Washington and Riyadh or between Europe and Russia. And for the bulk of the last thirty years, nervousness over energy scarcity was one of the most important animators of Chinese foreign policy.


Today, the impact of energy on international affairs is as pronounced as ever. Yet energy’s bearing on geopolitics has arguably never been less understood. Why is this the case? One possibility is the rate of change. In the last decade alone, developments in the world of energy have unfolded at breakneck speed. Technology has brought large quantities of oil and gas once thought too expensive to produce to global markets. The declining costs of some renewable energies are making them competitive in some locations without government support. Digitization is introducing the possibility of once-unimagined efficiencies. And concerns over environment and climate change are spurring new forms of global action. All of these changes, moreover, are part of dynamic systems, which will continue to evolve, injecting new incentives and obstacles into the political domain as they do.


Another reason why energy has not figured more prominently in the analysis and making of foreign policy may be explained in the work of Robert Jervis, a professor now at Columbia University who has applied psychology to policy and decision-making. Jervis writes of the tendency of all people, when seeking to explain complex phenomena, to unconsciously discount the importance of factors they do not understand. The workings of energy markets are often complicated and technical, possibly leading many to gloss over their critical role in shaping international affairs and to focus instead on more intuitive explanations such as politics and history.


This book intends to remove that obstacle for nonexpert readers seeking to appreciate one of the most longstanding and consequential drivers of global politics: energy. It demystifies energy markets and powerfully and tangibly relates them to the most basic and fundamental drivers of foreign affairs. It demonstrates how the energy revolution that has taken the world by surprise in the last decade is creating both new opportunities and new challenges at a global level, altering the balance of power between countries, and shaping their actions and attitudes toward one another.


Understanding this interaction between energy and international politics is and will continue to be essential to appreciate the unfolding global landscape. It will arguably be more important in driving foreign policy outcomes than many of the other issues consuming the calories of policymakers and the airtime of pundits.


The twelve months of 2016 were sobering for those who believed they understood the underlying dynamics of many global trends. The frequency with which conventional wisdoms and established understandings were proven wrong should spur us to look for new lenses through which to comprehend the world. This book offers its readers just that. Many readers will be surprised at how powerful the prism of energy is in making sense of global events. While surely not determinative on its own, energy is and will continue to be a major driver of how the world works.





Introduction



Isat waiting a bit self-consciously on the sofa in a large, tidy office—something of a cross between a workspace and a diwan, which in the Arab world is the section of a house that is always open to guests. I wore the customary long, loose black abaya, but I had let my headscarf fall and rest draped around my shoulders. In previous meetings in Saudi Arabia, I had opted for what I called the “Benazir Bhutto look,” where I covered my head but let more than a few wisps of red hair escape. Yet the assistant in the outer office had insisted that the senior ministry official I was waiting to see “was a modern man” and there was no need to cover my head in a private meeting. Still, I was uncertain whether I was transgressing what was considered appropriate in this highly conservative—and, to me, still mysterious—society.


I had slipped out of a large conference of analysts and diplomats I was attending in Riyadh at the invitation of the Saudi Ministry of Foreign Affairs to hold this private meeting at the Ministry of Petroleum and Mineral Resources. It was September of 2014 and the Middle East was smoldering. Earlier hopes that the removal of rulers from Tunisia to Egypt would lead to more participatory governments now seemed shockingly naive. The civil war to upend another autocratic ruler, President Bashar al-Assad in Syria, was raging. The United Nations had estimated a month earlier that 191,000 people had been killed there—with little hope for an end to the violence.


Two months previously, the Islamic State for Iraq and al-Sham (ISIS) had commandeered international attention with its brutal tactics and the shocking ease with which it had wrenched control of nearly a third of Iraqi territory away from the government in Baghdad. The United States had just begun limited air strikes. Perhaps in response, ISIS had beheaded yet another American, journalist Steven Sotloff, only days before I arrived in Riyadh. Tensions within Yemen were also simmering. Several days later, they would boil over when Iranian-supported Houthi insurgents stormed the Yemeni capital of Sana’a and forced the resignation of the country’s prime minister.


In the eyes of the Saudis, one factor tied nearly all these developments together: the nefarious efforts of Iran to destabilize the Arab world and assert dominance in the region. Most Arabs I met that September believed the United States was foolishly abetting the Iranians through its pursuit of a nuclear accord and remaining aloof from the region as one fire after another lit up the Middle Eastern sky.


I had sought private meetings at the ministry, not to speak about the regional political and security meltdown under way at the time, but to talk of the economic crisis I saw on the horizon. I had been hearing from oil producers from North Dakota to Texas to Pennsylvania about the remarkable transformation of the U.S. oil industry as American entrepreneurs tapped new resources. Since 2010, U.S. crude oil production had surged, consistently surpassing even the most bullish expectations—sometimes exceeding the previous year’s forecast by more than a million barrels. It was clear to me that, almost one for one, this surge in American crude was substituting for barrels coming off the global market as Middle East producers wobbled. The result was that the price of oil remained remarkably stable despite the dramatic events unfolding. It was an amazing pairing of developments, and one I suspected would not last long.


Barring some grave unanticipated event, global oil production would soon outstrip global demand. Thanks to what many were calling an “energy revolution,” American oil production was nearing all-time highs, while Russia was producing record amounts and Saudi Arabia very close to it. What’s more, oil demand growth seemed to be stalling, reflecting slowing economies and rising efficiency; global oil demand for the first half of 2014 flatlined from the end of 2013.


In my writings and speeches I had suggested that, as a result, the price of oil was in for a significant decline. And I wanted to get a sense from Saudis themselves whether the kingdom was poised to take action to stem a weakening price, as they had done so often in the past.


My view of the future was not widely held at the time. Even as the price of oil dipped just below $100 a barrel for the first time in more than two years, producers remained sanguine. Just before I had boarded the plane to Saudi Arabia, in fact, I had defended my views at a workshop in New York. Several participants, pointing to the high costs in the oil industry, adamantly disputed my assertion that the world was moving into an age of “energy abundance.” My Harvard colleague Leonardo Maugeri, who had been even earlier and bolder in his predictions of an oil glut, elicited snickering from an audience when he predicted in 2012 that oil could fall to as low as $50.


At the time, the Paris-based International Energy Agency (IEA) was advancing the more conventional view that new American oil production, rather than undercutting global prices, would continue to contribute to global oil price stability. Indeed, it predicted that over the next couple of years, prices would remain slightly above $100. Abdalla Salem El-Badri, the secretary general of the Organization of the Petroleum Exporting Countries (OPEC) at the time, took the same position during a May 15, 2014, speech in Moscow. El-Badri interpreted the steady oil price over the previous several years as evidence of consumer and producer satisfaction with the price level, which clocked in at $110 a barrel on the day of his speech. El-Badri focused on steady demand growth and sufficient supply, calling the market balanced and predicting it would stay that way for the rest of the year.


By the time I had reached Riyadh, oil prices had just begun to soften, but people in positions of authority expressed confidence that prices would remain stable. Prince Abdul Aziz bin Salman, the then–assistant minister of petroleum and an influential and highly competent royal family member, had made a forceful case to the conference I came to Saudi Arabia to attend. He argued oil markets would remain balanced and the high costs of producing some resources “help put a floor [under] the long-term oil price.” Dismissing gyrations in the price of oil as temporary, the prince focused on expectations of a young, burgeoning global middle class driving up oil consumption and “a shrinking pool of cheap and easy oil.”


A Meeting at the Ministry


My meeting began with a handshake and quickly turned into a wide-ranging and fast-paced conversation covering energy trends, U.S. military power, and American allegations that Saudi Arabia was the root of Islamic terrorism. With a look that was either playful or mischievous, or both, the official told me that Saudi Arabia welcomed America’s growing oil production. “We should be happy for our friends for this good fortune,” he suggested.


The two countries, he added, were destined to become even stronger partners as their interests in oil became more closely aligned. Like his colleague at the conference, this official also seemed unfazed by the possibility of a significant drop in the price of oil. When I pressed the issue, he pointed to how the world had absorbed millions of barrels of additional oil from the Caspian and Angola in the previous decade, all without a major dip in the price of the commodity. He took a long-term view. While some in the United States saw the new energy abundance as a path to energy independence, freeing the nation from reliance on Saudi oil, he saw, instead, the basis for cooperation. Moreover, he posited that the United States would no longer be interested in lower prices, as they would undermine America’s newfound “strategic advantage.”


But what made the meeting so memorable was the official’s response to one of my questions in particular.


“Will Saudi Arabia continue to produce today’s large volumes of oil even in the face of a falling price?” I asked.


Without a moment’s pause, he replied, “You can bet on it.”


He then referred back to earlier times when Saudi Arabia cut its production in a failed effort to boost oil price. Revenues plunged as the price remained low, lurching the kingdom into economic crisis and political uncertainty. “We remember 1985 and 1998 and how we can’t hold people’s hands while our feet are to the fire. The price will be what it is.”


Wanting to make sure there was no misunderstanding, I then diplomatically inquired if this approach effectively made OPEC “less relevant.”


“Are you asking me if OPEC is dead?” The official quipped, “I never like to say OPEC is dead, but . . .”


Our chat ended shortly thereafter, and I left the ministry. Repositioning my headscarf before stepping out into the Saudi heat, I felt a sort of excitement, the sort of rush one feels when one has gotten the final piece of a complex intellectual puzzle. But I also felt a foreboding. If what the official told me proved to be true, the global oil market—and the world—was in for a dramatic shock if a falling price would elicit no action from Saudi Arabia or OPEC to stabilize it. There would be huge winners and losers, and the process of reshuffling would be both jarring and destabilizing for governments and people around the world.


The Price Plunge


The coming months demonstrated that my interlocutor had indeed told me exactly what would happen—or, rather, not happen. The oil price began to drop sharply, but Saudi Arabia and OPEC sat on the sidelines. The extent and duration of the resulting price plunge far exceeded my expectations or, almost certainly, those of individuals with whom I had met in Riyadh. The price of oil didn’t just dip—it took a nosedive, declining more than a fifth in the two months after I left Riyadh.


The economic effect of low prices rippled around the world—awakening it to the new energy abundance that had been building over previous years. For some oil importers, seemingly rock-bottom prices were an economic stimulus. They helped keep Europe’s growth modestly positive when the fundamentals might have pulled it in another direction. They injected a boost into the Chinese economy when the government might have not otherwise been willing to lift demand. In contrast, for some oil exporters, from Venezuela to Angola, low oil prices created immediate fiscal crises and doubts about the ability of governments to fund commitments.


For others, low oil prices were a mixed blessing. In Japan, consumers welcomed relief from high energy prices, even while such prices frustrated the government’s efforts to combat persistent deflation. In the United States, consumers did not respond by spending more as they had in other periods of low oil prices. After the deepest recession since the Great Depression and years of slow economic recovery, many Americans preferred to save their dollars rather than splurge their savings from the pump. Similarly, the boost that stock markets traditionally received from low oil prices did not materialize. Energy companies worldwide almost uniformly swooned under the pressure of low prices, with the large oil corporations turning in their worst financial performances since the 2008 financial crisis. Stock markets around the world dipped, weighed down by poorly performing energy shares.


As great as this immediate economic tumult was, the impact of the new energy abundance goes far beyond balance sheets and stock markets. In fact, changes in oil and gas markets have provoked massive global changes. As the world has lurched unexpectedly from energy scarcity to energy abundance in recent years, geopolitical mainstays have been upended. The low price of oil itself halted one of the biggest transfers of wealth in history, allowing consumers to save an estimated $3 trillion a year that they would have otherwise paid to producers.


Low prices also changed the strategic orientation and priorities of countries around the globe. The United States, for example, has moved from being the world’s thirstiest consumer of overseas oil to a position of greater self-sufficiency. Among other impacts, this dynamic has helped temper predictions and perceptions of American decline. In Asia, bountiful American natural gas inadvertently and indirectly helped Japan manage the aftermath of the nuclear disaster at Fukushima, which had led to a suspension of the nuclear power generating a third of Japan’s electricity before the 2011 earthquake and tsunami. Plentiful oil both eased Chinese anxieties about meeting domestic needs and reduced predictions of inevitable conflicts over the pursuit of energy resources. This abundance even enabled China to broaden its foreign policy focus to embrace new priorities, such as exporting excess capacity and promoting “the Chinese dream.”


In contrast to consumers, major oil producers who depend on oil as a primary source of revenue had their geopolitical wings clipped by the persistently low prices. Venezuela can no longer readily supply neighboring countries with cheap fuel oil, diminishing its ability to wield influence over regional politics and pushing the country to the brink of collapse. Low prices exposed the unsustainability of many socialist policies in Latin America, accelerating the end of a period of leftist politics throughout the continent. Another massive producer, Russia, is also finding it more difficult to translate its vast energy reserves into geopolitical influence in a low-energy-price environment. Pronouncements of Russia as “an energy superpower”—made just a decade ago—now sound absurd.


More changes are undoubtedly to come. For one, Russia’s economic troubles could eventually deepen to a point where Moscow loses effective control of its autonomous republics, particularly those in the crisis-prone Caucasus, with consequences for Russia’s internal stability and security. Abundant energy is also complicating the seemingly historic rapprochement between Russia and China. More positively—if not derailed by politics—energy abundance could drive further integration between the U.S., Canadian, and Mexican economies, leading to the most competitive manufacturing zone in the world.


The internal politics of countries are also being transformed. Continued low oil prices are straining, and could perhaps ultimately break, the social contract between the Saudi people and their rulers that has for so long underpinned Saudi stability and prosperity. This would only further stoke current Middle Eastern fires. At a minimum, these low prices are providing the leadership in Riyadh with a real impetus for serious economic reform. In Africa, countries from Mozambique to Uganda to Sierra Leone will be far harder pressed to capitalize on recent natural resource finds as sagging prices dash hopes of propelling their populations out of poverty. Iraq’s prospects are also even more sobering in the face of low oil prices. Petroleum revenue is necessary not only to keep ISIS at bay, but also to rebuild destroyed cities and help Baghdad keep provinces bound to the center.


The likelihood that some of these geopolitical developments—and perhaps many more—will come to fruition increases the longer energy prices stay well below the level needed to keep producer budgets afloat. Yet, as important as price is, it is not the only way in which today’s new energy abundance is shaping geopolitics. We are seeing big changes in the structure of energy markets that will have their own geopolitical ramifications. For instance, the gradual but distinct movement away from regional natural gas markets toward a global one will make trade in natural gas harder to utilize as a geopolitical tool. Patterns of trade are shifting as the United States, the largest consumer of both oil and natural gas, becomes more self-sufficient in the first and nearly independent in the second, affecting the national conversation about U.S. global engagement. Old institutions, such as OPEC, have lost their vigor. As more countries discover and develop energy sources of their own, diminished dependencies will transform bilateral relations. In short, the new energy abundance shifts the world from a seller’s market to a buyer’s one, empowering consumers and wrenching geopolitical influence from producers.


The new energy abundance is erasing the long-held vulnerabilities of some countries, creating leverage for weak states over strong, and offering new opportunities to address persistent challenges to the international order. It is both advancing and deterring efforts to combat climate change around the world. On the whole, the new energy abundance is a boon to American power—and a bane to Russian brawn. On balance, China is already a winner from this energy revolution, both from the lower energy prices it has brought and through the geopolitical opportunities that it now offers to Beijing. These new energy realities have presented unforeseen avenues of cooperation between the United States and China, while creating strains on long-standing partnerships between Washington and the capitals of the Gulf in the Middle East.


The impact that energy has on geopolitics is no game at the margins. It will, in fact, be a major determinant of the international order or, rather, how the world works. It will alternatively hasten and help arrest the major trends now discernible to any global strategist: the corrosion of the rules and norms that have shaped the liberal international order since World War II, the shift of power and wealth from West to East, the push by Russia and China to establish spheres of influence, the rise of nonstate actors at the expense of sovereign governments, and the retrenchment of the United States and Europe from the global stage.


Energy—its abundance, scarcity, price, method of production, et cetera—will not be the only factor shaping geopolitics in the years ahead. The future always has many engines. The pace of technological progress, the balance of power between countries, the durability of political alliances, the robustness of the global economy and its institutions, the vulnerability of fragile regimes, the distribution of natural endowments, the military strength of great powers, and the decisions of certain individuals will all play a role in charting the course of the next decade and beyond.


But the vicissitudes of energy can and will influence each of these factors. And, in turn, energy will shape the conduct of foreign policy and national security and the contours of global affairs. While this interaction itself is not novel, the energy dynamics at work have changed dramatically in the past decade. They are therefore sending new and different signals throughout the international system. How this new energy abundance unfolds will have a greater—if more diffuse—bearing on international affairs than many of the current issues that dominate headline news.


This book concentrates primarily—although not exclusively—on the impact of energy changes in the oil and gas sector on global politics. This focus is not to imply that renewable sources of energy lack importance. To the contrary. We have begun to see renewables make real inroads into the world’s energy mix, particularly in the power sector where they are the fastest-growing source of electricity generation, albeit from a low base.


Every major change in the global energy mix or in the energy system brings with it its own geopolitical ramifications. We should therefore expect the widespread deployment of renewable energy eventually to have major repercussions for global politics. These changes may take familiar forms, such as the formation of cartels not around oil, but around lithium and other critical resources. Or they could spur the need to manage state collapse among some oil producers, if renewable energy penetrates the transportation sector on a large scale. The energy poverty that currently keeps so many people from enjoying the fruits of growth could also be addressed more quickly than imagined. Yet at the same time, countries powered primarily by renewable energy may find themselves subject to new vulnerabilities as economies become heavily electrified. And to those who have battled the politics of pipelines, the politics of supergrids may become familiar. While renewable energy itself is unlikely to cross borders too often, the electricity it generates might, as will the technologies and know-how that give a country a competitive edge.


These intriguing possibilities notwithstanding, for the time being, global politics are shaped far more by fossil fuels than by any other energy source. There are several reasons for this dominance. To begin with, fossil fuels still account for more than four-fifths of all the world’s energy, and will continue to be the main source for the foreseeable future. Even many scenarios that envision the world as successful in making the changes required to avert “catastrophic” climate change still posit that the majority of energy used globally will come from fossil fuels. Moreover, virtually all cross-border trade in energy is in fossil fuels; renewables are generally consumed in the country in which they are generated. As a result, a pipeline snaking across the Caspian Sea has many more geopolitical implications than a field of solar panels in Nevada’s desert. While the potential is large, cross-border electricity trade generated from renewable energy is still limited.


Moreover, the exact geopolitical contours that this energy transition will take remain essentially unknown; they will depend in large part on which technologies and energy sources replace fossil fuels. In a 2014 book, Game Changers: Energy on the Move, Stanford and MIT faculty explore energy innovations in natural gas, solar photovoltaics, grid-scale storage, electric cars, and LED lighting. The big takeaways from that book are the sheer number of energy innovations bearing fruit or holding promise, and the wide variety of outcomes that could emerge over the coming years and decades. Given this, efforts to attribute broad geopolitical shifts to more sustainable energies in a systematic way necessitate some speculation, whereas the impact of oil and gas on geopolitics is clear and in the present.


Roadmap


This book is divided into three parts that, collectively, explain the new energy landscape and its impact on the world of foreign affairs and international security. The first section is devoted to illuminating the new energy abundance. Chapter One explains the forces of technology and politics that were behind the big price plunge beginning in 2014. Chapters Two and Three delve deeper into oil and gas, respectively, revealing how the new energy abundance shapes not just price, but also the structure of markets in ways that will be lasting and have geopolitical consequences.


The second section of the book pertains to the new energy landscape and America, the genesis of many of the energy developments transforming global markets and geopolitics. Chapter Four looks at America’s misguided pursuit of energy independence, while the following two chapters examine how the new energy dynamics are reinforcing American sources of strength. Chapter Five looks at how energy is bolstering American hard power; Chapter Six focuses on the energy boom’s impact on American soft power. Chapter Seven examines the U.S. experience when it comes to the complex relationship between the energy boom and the environment and climate.


The third section of the book focuses on the international arena beyond the Americas. Even though the boom in oil and gas production has been thus far largely limited to the United States, its geopolitical impacts are much broader. Because energy markets are global or regional in nature, and because of the huge footprint of the United States as a consumer and producer, the new oil and gas coming from North America reverberates beyond its borders. It is felt on every continent, in every country, to some degree. While Africa and Latin America are also affected by this new energy landscape, this book concentrates on the regions most likely to be the main drivers of global politics in the years ahead. Chapters Eight, Nine, Ten, and Eleven examine how the new energy abundance is transforming politics and international affairs in the important power centers of Europe, Russia, China, and the Middle East.


Finally, the Conclusion takes a step back and considers the entirety of this complex landscape and offers thoughts for policymakers who are looking to do what great powers have done for centuries: use energy as either a means or an end to their grand strategies. In particular, it urges the United States to seize the good fortune of the energy boom not only by focusing on the economic benefits it brings at home, but also on the strategic advantages that can accrue to it in many parts of the world as a result of the new energy realities.
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Behind the Price Plunge


In 2005, New York Times columnist John Tierney made a $10,000 bet with Matt Simmons, an outspoken figure in the world of energy finance, over the future price of oil. Tierney had gotten in touch with Simmons after reading about his assessment that global oil production had hit a “peak” level, and his prediction that as a result, shortages would soon wreak havoc on the oil-dependent world. Peak oil, Simmons claimed, was a looming calamity for the global economy. Tierney was unconvinced. He had a strong belief in human ingenuity and the ability of technology to solve problems like decreasing oil reserves. So Tierney challenged Simmons to put a price on his prediction. After some friendly negotiation, each put $5,000 in escrow. The two agreed to focus on the price of oil at the end of 2010. If the average, inflation-adjusted price of oil for that year exceeded $200, Simmons would collect the full $10,000 plus interest. Otherwise, Tierney would be declared the winner and reap the gains.


Simmons’s anticipation of a world where demand outpaced supply put him in good company in 2005. A wide spectrum of energy experts was also predicting rapidly increasing competition for oil and pursuant ruinous consequences. Among them was the U.S. intelligence community, which produces a report called Global Trends roughly every five years in order to give the president or president-elect its best assessment of what the world could look like fifteen to twenty years in the future. The report is the product of exhaustive and intense consultations with experts inside and outside the U.S. government, as well as from many countries around the world. As a result, Global Trends gives the best possible window into how the broadest number of internationally recognized experts saw dominant geostrategic trends and their implications for the future less than a decade ago.


Energy—and increasing competition for dwindling resources—is a recurring theme in the Global Trends report produced in 2008. The expert consensus at that time was that emerging economies would be ever more thirsty for energy, severely taxing the ability of supply growth to keep pace. The situation would be exacerbated by the declining oil output of many traditional, non-OPEC producers such as Norway, the U.K., Colombia, Argentina, and Indonesia. As a result, oil and natural gas production would be concentrated in fewer and fewer countries, the majority of them located in the increasingly politically volatile Middle East. Yet experts also anticipated that conflict driven by nervousness over energy security would extend well beyond the borders of that region. This growing competition for secure energy sources from the Arabian/Persian Gulf would drive naval competition and tension over sea lanes between the world’s greatest economic and military powers, including China, India, and the United States. New alliances would develop as countries sought to guarantee their access to resources in ways other than relying on the market.


Other prominent policymakers and analysts saw similar trends at the time. In 2008, Nobuo Tanaka, then head of the Paris-based IEA, wrote that, if unaltered, “the course on which we are now set . . . would lead to possible energy-related conflict and social disruption.” In a similar vein, U.K. defense minister John Reid, on the eve of a 2006 summit between Prime Minister Tony Blair and environmentalist activists, predicted that the British military would need to deal with conflicts related to scarce energy and water resources in the years ahead.


The future, however, did not arrive as predicted. In the years since then–newly elected President Barack Obama received his Global Trends briefing, the world has indeed seen an energy transformation. But it is an entirely different one than that anticipated by the hundreds of experts consulted for the Global Trends report. Rather than being dragged into an energy-scarce landscape, the world finds itself—very unexpectedly—in a situation of global energy abundance.


Even if analysts had been tipped off that the world was about to lurch into a supply-driven state of energy surfeit, they likely would still have been unable to predict the source of this energy largesse. The authors of the Global Trends report produced in 2008 did in fact grapple with the question of whether technological revolutions would change the supply side of the energy equation. Specifically, they, like most analysts at the time, were focused on the growth potential of new sources of cleaner energy. Would the world realize the full fruits of innovations in energy storage, clean water, and biofuels? Would solar, wind, and hydropower allow the world to transition away from fossil fuels to alternative low-carbon energies?


Certainly, there have been important advances in the world of renewable energy in recent years. In the first decade of this century, renewable electricity generation from nonhydro sources nearly quadrupled. Generous subsidies and policy incentives from European, Chinese, and American governments contributed to the maturation of solar and wind energy. This support encouraged expansion and helped drive down costs to the point where, in some sites, both wind and solar are cost competitive with fossil fuels without subsidies. Such growth will continue in the years ahead, with renewables accounting for more than a quarter of electricity generation by 2021. But the actual and anticipated dramatic growth in renewable energy—coming from such a small base—cannot itself explain the sudden and remarkable global shift from energy scarcity to energy abundance. After all, nonhydro renewable energy still only accounted for 3 percent of overall global energy usage in 2016.


The energy revolution that analysts overlooked in 2008 was not in renewables, but in oil and gas. The experts did not foresee the emergence of new resources that would fundamentally change the balance between the supply and demand of oil and gas, as well as the structure of energy markets. These new, unanticipated oil and gas resources are known as “unconventional,” but not because their molecular structure is any different from those considered “conventional.” Instead, the term refers to the method required to extract the oil and gas. Unlike more familiar oil and gas resources, unconventional ones do not reside in large reservoirs that can be tapped and drained with a small number of wells. The challenge of unconventional resources is to liberate the oil or gas from millions of small pockets in shale rock, where they reside, like bubbles in champagne.


It is the type of extraction process that provides the distinction between conventional and unconventional oil and gas, and over time what is considered to be unconventional may change. The next important distinctions are within the category of what is broadly labeled unconventional. Think of “unconventional oil” as an umbrella term with many different unconventional oils grouped under it, including kerogen oil, gas converted to liquids, and tight oil (also known as shale oil). Likewise, the term “unconventional gas” is also an umbrella term that encompasses several different types of natural gas, one of which is shale gas. There is also more than one unconventional extraction technique. The most well-known process is “fracking,” which is used for extracting resources such as shale gas and tight oil. But oil sands, also considered an unconventional oil, is generally extracted by very different means: the intense heating of the resource while it is underground before extracting it.


The diagram below helps explain the relationship between unconventional and conventional energy, and the different forms of energy that fall under each category. For the purposes of this book, and for most conversations in the energy world today, the “unconventional boom” refers to dramatic changes in the production of a wide variety of oil and natural gas resources. Two specific unconventional resources, shale gas and tight oil, are also frequently referred to in this book. They warrant special mention because they have turned out to be the most prolific new unconventional energy sources in the United States and, to a lesser extent, in Canada, and have prospects of being produced in significant quantities outside North America.


The roots of today’s surfeit of oil and, to a lesser extent, natural gas lie in two related stories, half a world apart. The first is a tale of technology, innovation, and human persistence in America’s heartland. The second is a saga of politics, markets, and power in the deserts of the Middle East. The two stories came together to deliver a major shock to the world, spurring us to look at the globe through a lens of plenty, not paucity.




Figure 1.1: Unconventional Resources is an Umbrella Term
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Source: International Energy Agency, World Energy Outlook, 2015, 678.





The Man Who Squeezed Oil from Stone


In 1952, George Mitchell, a struggling petroleum engineer running a small company with his brother, received a tip from an unlikely source. A bookie who usually took horse racing bets insisted that a fortune could be made drilling on a piece of land north of Dallas nicknamed “wildcatters’ graveyard.” Neither the name of the land nor the source of the tip was particularly encouraging, but Mitchell checked out the ranch. After his initial survey, he saw some possibility and arranged for a small lease. The first ten wells produced gas, but no oil—explaining why so many others had declined to make a similar investment. But Mitchell was encouraged and convinced he could turn natural gas into a profit, even at the low prices of the time. Within ninety days, he had collected enough money from his investors to purchase 300,000 acres—or a little under five hundred square miles—at about $3 apiece.


Thus began George Mitchell’s romance with the geological formation known as the Barnett Shale. Mitchell’s fixation on that expanse of shale rock south and west of Dallas would nearly drive him to ruin before it eventually propelled him to great fame and fortune. The natural gas Mitchell initially found and produced from the shallow formations of his property soon tapered off. But he was aware that there was a great deal of additional natural gas trapped in the fissures of shale rock deep beneath these formations. Geologists had long known of the resources confined in these rocks. The first reference to them had come from French explorers and missionaries in the mid-1600s.


The difference between George Mitchell and the countless others who had dismissed this shale gas as uncommercial mostly came down to determination. Mitchell would spend half a century and nearly a quarter of a billion dollars researching and experimenting with different modes of coaxing the natural gas out of the shale rock and bringing it to the surface. His main focus was on a practice called hydraulic fracturing. Mitchell did not invent the technique. It had in fact been used as early as the 1860s, with its first commercial application in 1949 in Oklahoma and Texas. The essential idea was—and still is—to pump large volumes of fluid down a well at high pressure to create cracks in the source rock. Those cracks are then prised open by introducing a porous substance, often sand, that allows gas to flow out from the rock when the well is depressurized.


Mitchell and his engineers sought to find the right combination of materials, apply them in the correct fashion, and create fractures of the right size. It was a lonely endeavor, but Mitchell’s team had help. They were the beneficiaries of U.S. government programs created in the 1970s to reduce dependence on Middle Eastern oil by backing initiatives to exploit domestic resources. Government-funded projects mapped and assessed shale formations throughout the country and provided tax breaks and other incentives to entice companies to explore nascent technologies and drilling techniques. As the U.S. government has done in so many other areas from supercomputers to advanced prosthetics, it hoped to catalyze innovation in areas that were not, on their own, significantly attractive to private investors and researchers. Well aware of the resources trapped within the shale rock, the government sought to motivate and support Mitchell in his pursuit to liberate them.


Mitchell was pushing to succeed where much larger oil and gas companies had given up. But it wasn’t only executives from other companies who thought Mitchell was on a fruitless pursuit. His heir apparent, Bill Stevens—and even his own son, Todd, a geologist who sat on the board of Mitchell Energy—argued ardently against Mitchell’s plans in professional and private settings. George Mitchell, they insisted, was driving his company into the ground with his obsession to tap into shale gas.


Through it all, Mitchell Energy made incremental progress. The most important advance was dramatically bringing down the costs of hydraulic fracturing by continually innovating and readjusting the formula. Mitchell decreased costs by relying on a relatively inexpensive fracking fluid—a combination of sand, water, and other chemicals—after flirtations with nitrogen foam, nitrogen gel, and other substances. Mitchell’s team also increased its overall efficiency, reducing the average time it took to drill a well by nearly a half. These advances helped coax more natural gas out of the wells, and people in the industry began to note a small, but distinct, uptick in Barnett natural gas production. Some began to wonder if that crazy George Mitchell was finally onto something. Devon Energy, an oil and gas company that had earlier declined to buy Mitchell Energy, gave the company a second look and, in 2001, purchased it for $3.1 billion.


Devon combined Mitchell’s advances in hydraulic fracturing with its own enhancements in another technology: horizontal drilling. This combination proved powerful. Mitchell’s innovation allowed for a cheaper and more effective extraction of gas from the source rock. Devon’s knowledge of horizontal drilling, opposed to traditional vertical drilling, enabled the company to maximize exposure to the rock’s surface. This drilling was especially beneficial in dealing with shale gas, as shale formations, which run laterally, are often long and thin, and the gas, trapped in very small pockets, requires contact across large faces of the rock. Combined, these two technologies came to be known as “fracking.”


Devon added one more ingredient to the mix—the use of 3-D seismic data—to help place the horizontal well in the optimal position vis-à-vis the shale formation. The marriage of these techniques—hydraulic fracturing, horizontal drilling, and 3-D seismic data—began to produce dramatic results. By 2003, initial production rates of a handful of wells were more than three and a half times what Mitchell Energy wells had been producing. Devon filed the production rates of these wells with the Texas Railroad Commission (which had evolved to regulate oil and gas production over time) and they became public in July 2003. In the months that followed, more than two dozen other operators applied for permits to drill more than one hundred horizontal wells in the Barnett. Within a decade, the number of wells in the Barnett had increased 750 percent, and the production of natural gas in the Barnett grew almost sevenfold over the same period. This success was soon replicated in similar basins across the country.


Small companies took the lead in applying Devon’s recipe to basins such as the Eagle Ford in South Texas and the Bakken in North Dakota and Montana. At least initially, large oil and gas companies such as ExxonMobil, Chevron, and Shell—often called “the majors”—could not be bothered with such intensive efforts. They were more focused on oil production and, in any case, they had little interest in tending to thousands of wells with such small yields. Instead, they preferred to concentrate on the “big elephant” projects such as the offshore Nigerian field Amenam-Kpono or to tap into the vast natural gas reservoirs in the Arctic shelf. These projects promised enormous returns over time and capitalized on the natural advantages of the majors, which excelled in managing complex projects. In contrast, the smaller oil and gas outfits seemed better suited to develop the shale “plays” due to their comparative flexibility and decentralized decision-making.


A proliferating number of smaller-scale operators seized the opportunity to parlay fortuitous geography into sometimes staggering fortunes. The Wilks brothers—two enterprising bricklayers in Texas—were just two of many, and they entered through a back door. Having learned masonry skills from their father, the two, Farris and Dan, founded Wilks Masonry in 1995. Several years later, new geological imaging technology revealed shale beneath their land. Big oil and gas companies had no interest in fracking their small plot. Being entrepreneurial in spirit, Farris and Dan purchased some equipment, manufactured other tools, and began fracking their own land. Specializing in little jobs, Farris and Dan began to service the wells of their neighbors, eventually founding a company called Frac Tech. The company grew as small landowners—incentivized by U.S. law that grants them rights to what lies below the grass under their feet all the way down to the core of the earth—rushed to exploit their unexpected riches. In 2011, after eight years of building and operating Frac Tech, Farris and Dan sold it to Temasek Holdings, Singapore’s sovereign wealth fund, for $3.5 billion. That same year, Forbes ranked them among the 400 wealthiest Americans.


The collective efforts of dozens of small and midsized American companies fundamentally altered the U.S. energy landscape. Companies took advantage of readily available financing and private ownership of subsurface minerals, and were kept lean and hungry by America’s competitive marketplace. Eventually, larger companies joined in. Natural gas production in the major U.S. shale formations skyrocketed, driving a veritable bonanza in U.S. shale gas production and a stunning turnaround in overall American natural gas output. In 2006, the United States was producing enough shale gas to heat 15 million homes a year; by 2014, this amount had grown sufficient (hypothetically) to heat 200 million homes a year. By 2015, more than half of all natural gas produced in the United States came from shale, compared to just 6 percent a decade earlier.


It didn’t take a genius to surmise that what worked in shale formations that held shale gas, might well work in shale formations that held primarily tight oil instead of shale gas. Companies began to apply the same fracking technologies to such basins in the later part of the first decade of the 2000s, again achieving staggering results. Production of tight oil in the Eagle Ford shale in Texas grew twenty-four-fold from January 2007 to January 2014. Total production from this one basin surpassed that of OPEC member Algeria and nearly matched the entire production of Kazakhstan. Tight oil production in the Bakken fields increased eightfold during the same period. In 2014, U.S. tight oil production alone surpassed Iraq’s overall annual production. In the same year, burgeoning U.S. tight oil production pushed overall American crude output to be 10 percent of the world’s total supply. Accounting for nearly half of overall U.S. crude oil production, tight oil was the driving force behind America’s oil resurgence.




Figure 1.2: Dry Natural Gas Production by Type (trillion cubic feet)
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Source: EIA, Annual Energy Outlook 2017, 57.





The gush of new American oil was significant. An additional 4.9 million barrels a day (mnb/d) at its first peak in March 2015 might seem like a small addition to a total global market of 96 mnb/d. But the demand for oil is essentially fixed in the short term, so a quick change in supply can have a dramatic impact on price. Consider how a sudden contraction in the supply of oil can lead to a price spike. For instance, in 2005, damage to production, refining, and storage facilities in the Gulf of Mexico by Hurricane Katrina took 1.3 mnb/d of oil offline overnight, leading the price for American oil to rise 7 percent in a matter of days. A huge, relatively sudden increase in global oil supply could have the opposite effect, all other things equal.




Figure 1.3: U.S. Crude Oil Production (million barrels per day)
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Source: EIA, Annual Energy Outlook 2017, 43.





Nevertheless, America’s new energy prowess was not in itself enough to tip the world into significant oversupply and drive down the price to lows not seen since 2003. In fact, as discussed earlier, from 2011 to 2014, U.S. tight oil inadvertently contributed to price stability. Instead of leading to a glut, it was substituting—nearly one barrel for one barrel—for oil coming offline as a result of political disruption in the Middle East, as seen in the graph on the next page. To fully understand the origins of the new oil abundance and the subsequent price decline, we must supplement the story of American innovation and technological advance with one of the politics and decision-making behind one of the world’s frequently derided and long-standing cartels.




Figure 1.4: Supply Disruptions During Arab Upheavals and U.S. Supply Additions During the Same Time (million barrels per day)
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Source: BP, BP Energy Outlook 2035, 2014, 34.





The Dethroning of OPEC


Sitting on his couch in Riyadh, Hamad Saud Al-Sayari recounted to me the woes of the 1980s in Saudi Arabia with painful accuracy. In 1983, he had just been appointed governor of the Saudi Arabian Monetary Authority, making him the kingdom’s central bank head. The fat years created by the oil price increases in the 1970s—following the 1973 embargo by Arab members of OPEC on countries supporting Israel in the Yom Kippur War and the 1979 Iranian Revolution—had come to an abrupt end. The global economy was slowing. The efforts to reduce fuel usage and oil dependency that consumer countries had initiated following the 1973 embargo were bearing fruit. Where consumers could, they moved away from oil to other sources of energy. In countries such as France and Japan, demand for heavy fuel oil virtually disappeared, as nuclear power, coal, and natural gas moved in as substitutes. Global demand for oil decreased by more than 10 percent. Further exacerbating the situation, new non-OPEC oil was entering the market. In the first half of the 1980s, Mexico, the U.K., Norway, China, Brazil, and India together increased their production by half to bring almost 4 mnb/d to the global market.


Not surprisingly, the combination of growing supply and declining demand forced prices down. In response, OPEC slashed its production by nearly half to bolster the price, but to no avail. As the world’s leading oil producer, Saudi Arabia bore the brunt of these cuts; by 1985, the country was producing oil at roughly a third of its 1980 levels. Worse, the increasing non-OPEC oil supply meant that Saudi Arabia was losing market share even as the price of oil continued to fall.


Al-Sayari faced tough choices. As central bank governor, he oversaw the rapid drawdown of fiscal reserves while budget deficits rose. Revenues had plunged, and the government, desperate for income, was forced to rein in expenditures, mostly by suspending construction projects, delaying payments to contractors and suppliers, and even cutting back on military spending. Faced with declining prices and cheating OPEC partners, in December 1985 Saudi Arabia abandoned its restraint and decided to unleash its own production. Prices, which had tumbled by a quarter, sank by another half in the next year alone.


The boom of the 1970s and early 1980s was now a bust. The recession and the Saudi government’s response undermined business confidence, deterred private sector investment, and spurred extensive bankruptcies in the country. Perhaps most alarmingly, it stoked discontent among the Saudi population. In late 1984, the government raised heavily subsidized electricity prices, but was forced to backtrack a year later with the aim of “relieving the financial burden of the people.” In early 1986, the Economist noted:


What should really worry the ruling families is that all over the Gulf people are beginning to complain about the amount of money the rulers are making while everyone [else] is getting worse off. In the good times, no one minded that the rulers took slices of the biggest contracts, or kept the most profitable businesses for themselves. But when the whole cake shrinks, and the amount of it which the rulers are getting stays the same or even increases, people begin to notice. Some of the rulers are being accused of helping to put merchants out of business—behavior that does not endear them to the rest of the trading community.




Figure 1.5: Saudi Arabian Oil Production, Consumption, and Net Exports, 1971–1986 (million barrels per day)
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As reported by BP World Statistical Review 2016; 1965–1983 prices are Arabian Light prices posted at Ras Tanura; 1984–1986 are Brent prices.


Source: IEA: World Oil Statistics, 2016; BP, BP Statistical Review of World Energy 2016—data workbook, 2016.





More than two decades later, these negative memories of the 1980s would form the critical backdrop against which Saudi leaders and officials would respond to the 2014 price plunge. As 2014 began, oil prices were still around $100 a barrel and most Saudi leaders didn’t regard surging U.S. tight oil production as a challenge to the comfortable status quo. After meeting with U.S. energy secretary Ernie Moniz in January 2014, then Saudi Arabia’s much revered minister of petroleum and mineral resources Ali al-Naimi exuded calm, saying, “The Kingdom welcomes this new source of energy supplies that contribute to meeting rising global energy demand and also contribute to the stability of the oil markets.” Certainly, many big oil producers had grown accustomed to high oil prices. Fiscal breakeven prices—the minimum oil prices producers need for their budgets to be in balance—had doubled or more in a few short years, reaching or exceeding the $100 mark. For many Middle Eastern monarchies, high oil prices were a blessing given the volatile politics of the region and the need, in some cases, to buy political quiet within their own borders. Al-Naimi publicly interpreted the price stability as an indication that both consumers and producers were comfortable at this price level, suggesting that it could continue indefinitely.




Figure 1.6: Nominal and Real Oil Prices Real Prices as of December 2014
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EIA, Short-Term Energy Outlook Real and Nominal Prices, December 2014.





While global demand for oil was steady if flat in 2014 before the price began to drop, it was initially weakening demand for the kingdom’s own crude throughout the summer of that year that made Saudi officials nervous. As American tight oil production boomed, the United States was importing less and less oil, not just from Saudi Arabia, but also from Venezuela and West African producers, which were also traditional suppliers of U.S. markets. These countries aggressively began to seek other markets for their exports, for example, pushing to secure Chinese customers at the expense of Saudi exports. In the eighteen months following January 2013, Chinese imports of Saudi crude fell by more than a third. As a result, even before global prices faltered, Saudi Arabia was giving discounts to many customers in an effort to win back and hold its market share.


As the global price dipped below $100 in the autumn of 2014, the road ahead looked fairly straightforward to many. The common wisdom was that Saudi Arabia—not to mention other members of OPEC—could not afford to let prices sink too low in the face of bloated budgets and potentially restive populations, especially as the Arab revolutions swept the region. The world expected OPEC, or at least Saudi Arabia, to rein in its oil production as prices began to soften. Global supply and demand would subsequently settle at a price that would—not coincidentally—be close to that needed by OPEC leaders to balance their fiscal budgets, about $100 a barrel in late 2014.


Such a turn of events would have been consistent with what had become a familiar OPEC playbook. Following the 1973 embargo, the Arab countries of OPEC absorbed some tough lessons. That oil embargo, which caused prices to soar, had been catastrophic—not just for oil consumers but for producers as well. The hardship Al-Sayari described to me extended well beyond Saudi Arabia. Not only did the global stagflation resulting from the high prices of the 1970s curb oil demand, but investment into oil-producing economies, on the whole, fared more poorly than other developing countries. The message to members of OPEC was clear: oil embargoes cause economic pain for everyone.


Subsequently, OPEC shifted its approach to more nuanced interventions in the oil markets. Its efforts were generally limited to calibrating its oil production to support prices within a range that its members thought was fair and sustainable. Often, this meant restricting supply and keeping prices higher than they would have been if the market were the only arbiter of price. For instance, OPEC cut millions of barrels of production after oil prices plummeted in the wake of the 2008 financial crisis, quickly boosting the price. On more rare, although significant, occasions, OPEC had also brought additional supply online, dipping into its “spare capacity”—that is, oil from developed fields and infrastructure that some OPEC countries keep offline, but have the ability to bring to market in thirty to ninety days. For example, in 2011, OPEC used its spare capacity to keep prices from spiking when international military action in Libya curtailed global supply on short notice. While OPEC’s post-1973 approach did not eliminate volatility in the oil market, its actions often helped shave the peaks and troughs off the changes in the price of oil. Had OPEC not played this familiar role, the only mechanism to bring supply and demand into balance would have been price; given the sluggish response of oil supplies to price, the adjustments would have been longer and more disruptive.


Most analysts had not had the benefit of the conversation I had at the Saudi Ministry earlier that year. As a result, and given OPEC’s history, the debate among oil market observers in 2014 was initially more about when OPEC, and Saudi Arabia in particular, would step in and cut production to shore up price. Few people were asking if OPEC would assume its traditional role of bolstering prices when they flagged. Yet, as described to me by many Saudis, Saudi officials were determined not to repeat the mistakes of the 1980s. The main architect of the Saudi—and therefore OPEC—response was Ali al-Naimi. Widely referred to as “the world’s most powerful oilman” or “the closest thing the oil industry has to a celebrity,” al-Naimi had seen it all. Born in 1935 to one of Saudi Arabia’s last nomadic tribes, al-Naimi spent his early years tending lambs outside the family’s tent. He joined Aramco—Saudi Arabia’s national oil company—at the age of eleven, working his way up the company over the next thirty years until he was named president in 1984, soon after Minister Zaki Yamani had ratcheted back the country’s oil production in response to burgeoning North Sea and Alaskan oil supplies and shortly before the massive price plunge of 1985–1986. Al-Naimi must have tried to distill lessons from this period, when the Saudis lost market share and then revenues as the oil price collapsed. In 2014, when once again faced with a surge in non-OPEC supply, one can see why al-Naimi called into question whether cutting production was the right course of action.


The United States was not the only country putting more oil on the market in the early 2010s. Other non-OPEC producers had also been enticed to increase production by the comparably high prices of the preceding years. Since 2004, Brazil had increased its production by half. Colombia nearly doubled its production, hitting the 1 mnb/d mark for the first time in 2013. Canada’s crude production was up by nearly a third. And Russia was producing at a post-Soviet all-time high—indeed, at or above the levels of Saudi Arabia throughout the first half of the decade. Collectively, non-OPEC producers apart from the United States added nearly another 5 mnb/d between 2000 and 2014.


However, it was the American tight oil production that was most problematic from al-Naimi’s and OPEC’s perspective. It was not simply the large volume of tight oil that had come to market. The resource’s unusual production characteristics were much more troubling. Up until the entry of millions of barrels of tight oil onto the market, OPEC had a pretty clear picture about what it could expect when it cut production in order to elicit higher global prices for oil. As happened repeatedly over the previous decades, higher prices stimulated new investment and eventually new production, particularly from non-OPEC countries where oil production tended to be more costly.


But this added conventional production was slow to come online, especially as companies needed to go farther and farther afield to look beyond “easy oil” for new resources to tap. The time that elapsed from when high prices spurred the initial investment to first production took years, and the cost often reached billions of dollars. For example, Kazakhstan’s Kashagan oil field—sarcastically known to industry insiders as “Cash All Gone”—took thirteen years from discovery to first commercial production, before going offline again for several years. By some estimates, the field required $116 billion to bring online. Less complicated fields still required many years to go from exploration to production. But once these investments were made and oil was flowing, the additional costs to maintain oil production were minimal in comparison. Economists called conventional oil supply “inelastic,” meaning it was only very slowly responsive to price. As a result, up until the tight oil phenomenon, OPEC could be confident that if its suppliers cut production, they could enjoy the higher prices and resulting revenues for a long period before new supplies would enter the market and place downward pressure on price.


America’s new tight oil was a different animal. Unlike the conventional oil fields that had met the world’s needs in the past, tight oil did not entail massive projects or expensive wells with tens or even hundreds of millions in front-loaded costs. Extracting tight oil, in contrast, involved quickly drilling hundreds or thousands of wells into shale rock that were downright cheap—at least up front—compared to their conventional counterparts. The average cost to drill and complete an onshore well in one of the five large American tight oil basins in 2016 was approximately $5 million; it might have been twice that five years earlier. Either way, this sum is seen as paltry when compared to more than $200 or $300 million to drill and complete a deepwater well in the Gulf of Mexico.


Such tight oil investments could also be made incrementally, not only when a company was ready to commit hundreds of millions or more dollars to a project. Ultimately, tight oil costs per barrel were more than conventional ones; because production of a shale gas or tight oil well declined very rapidly after an initial burst, continued production of these unconventional resources required constant investment to maintain a steady or rising level of output. But, tight oil wells took only weeks or months to drill, rather than years, before oil would gush forth and be sped to market. A higher global price of oil would simply—and quickly—encourage more developers onto the plains of North Dakota, Texas, and other states with tight-oil-producing basins. The higher the price, the more fields became commercially viable, even beyond the “sweet spots” sung about by the industry.


For al-Naimi, the implications of this new resource for OPEC seemed ominous. From decades of experience, he knew that if the cartel curtailed production and forced up global prices, others would take it as an invitation to eventually bring even more expensive oil online. But with the new tight oil delivering additional production so quickly, Saudi Arabia and others would have far less time than in the past—perhaps only months—to benefit from higher prices before new supply encroached. Saudi Arabia could end up with a smaller share of the market with prices only marginally higher, if at all. It would, in short, be like the 1980s all over again.


The opposite outcome, however, seemed at least equally plausible. With lower prices, America’s tight oil producers might curtail investments quickly. The production growth of the previous years would quickly grind to a halt and reverse, bringing price stability at some lower notional price at which it would not make sense to produce more tight oil.


The responsive, flexible, and plentiful nature of American tight oil had changed the game Saudi Arabia and OPEC could play. Al-Naimi was also skeptical that OPEC countries could agree on and adhere to a program of production cuts. OPEC agreements had always been undermined by a certain amount of cheating; compliance with the 2008 agreement was about 70%, which was good by OPEC standards. But in 2014, political divisions were so high that even reaching an agreement to cut production was going to prove difficult. Both Iraq and Iran argued their historical circumstances warranted that they receive special treatment. Members from Venezuela to Nigeria cautioned that their budgets were already so curtailed that any cut to their own production would create real risks to regime stability. Even Kuwait and the United Arab Emirates (UAE), the countries Saudi Arabia could traditionally count on to join in production cuts, felt more financially vulnerable given the political instability in the region and the need to keep social spending high. Nor could Saudi Arabia rely on non-OPEC producers, such as Russia and Mexico, to join it in a production cut as they had in the past. In November 2014, Venezuela’s representative to OPEC, Rafael Ramírez, organized a meeting between al-Naimi and senior energy officials from Russia and Mexico at the upscale Vienna Hyatt. The meeting, designed to explore joint production cuts, ended with no deal. At the time, no country was willing to cut production with revenues already on the decline and so little trust among producers.


These circumstances led al-Naimi to make the case to others in the Saudi government that the right response to the drop in prices was to do nothing. Domestic politics likely strengthened his arguments. Saudi Arabia’s King Salman bin Abdulaziz Al Saud had inherited the throne less than a year earlier, and the region was in unprecedented turmoil. Riyadh could little afford an oil strategy that made the kingdom look weak. An effort in which Saudi Arabia assumed its traditional role and cut production, but made no impact on price, would seem to communicate that Riyadh had lost its unique ability to shape the global market for the world’s most strategic of commodities.


There were, of course, some significant uncertainties in al-Naimi’s calculus. Producers with higher costs, such as those working in Brazilian deepwater fields and Canadian oil sands, would halt new investments when confronted with lower prices. However, as in the past, it would likely take years before these moves would be reflected in the global supply balance. But tight oil was a new and untested phenomenon. Although its responsiveness to price was unquestionably quicker than conventional resources, no one knew exactly how fast a price drop would translate into shuttered rigs and decreased production. Moreover, no one knew exactly at what price America’s tight oil producers would pack it in.


The Saudis apparently had spent much of the previous year seeking the advice of analysts from ExxonMobil and elsewhere to help them understand more about U.S. tight oil. Jamie Webster, an oil market analyst who met with Saudi officials dozens of times to discuss the new dynamics, exclaimed to me: “You could make a whole career just briefing the Saudis about new American production.” They were eager to comprehend how tight oil producers were financed and what the projections were for future production. But most importantly, the Saudis sought solid answers to the question “What is the breakeven cost for U.S. tight oil producers?” No one inside or outside the desert kingdom knew the answer. But by the time I visited in September 2014, I sensed a consensus had settled at around $80. That same month, Ibrahim al-Muhanna, one of al-Naimi’s top advisors, told an audience in Bahrain that he did not expect prices to drop significantly below $90 a barrel, given the high cost of producing U.S. tight oil. Later reports of stress tests done of the Saudi 2015 government budget at an oil price of $80 seemed to suggest similar expectations. After years of high oil prices, the finances of Saudi Arabia were flush. The country had virtually no government debt and boasted more than $700 billion of financial reserves. While others might feel the strain, Riyadh was confident it could endure oil prices of $70 or $80 if that is what it took to force higher-cost producers out of the market and bring back market stability.


Such is the backdrop to the November 2014 OPEC meeting. Pundits excitedly claimed that this meeting would be one of the most significant in OPEC’s history. Headlines such as “Cancel Thanksgiving: The Most Important OPEC Meeting in Years Is Happening on Thursday” were commonplace online and in print media. Hundreds of journalists put on their winter garb, traveled to the organization’s headquarters in Vienna, Austria, and waited for hours as OPEC’s then–twelve members debated the situation and the correct course of action. Finally, al-Naimi, the most watched man of the event, emerged from the meeting smiling and announced to the press that the group had made “a great decision”—one that, in effect, changed nothing at all.


Although there had been pleas from OPEC’s poorer members for a production cut, the view of Saudi Arabia had prevailed. OPEC issued a statement making clear no production cuts would follow. Members had agreed to maintain the current production ceiling of 30 mnb/d, despite the organization’s own estimate that this amount would exceed the demand for its oil by more than one million barrels in the first half of the coming year. The meeting adjourned, and representatives of the cartel’s members fanned out to speak to the press. Those who spoke on the record emphasized a common message of OPEC unity; many speaking on a not-for-attribution basis grumbled about having no choice given the Saudi stance.


The market gasped in reaction to this news, and then the tumble began. The price of oil dropped $6—or 8 percent—in the twenty-four hours after the meeting adjourned to hit a new yearly low of $71 a barrel. It went south from there. Finally, the abundance of energy resources emerging on the global scene over the past several years was beginning to be reflected in the price. Many expected the drop to be temporary, but the price kept sliding.


Just as surprising to many, the comparatively high-cost tight oil resources that the United States had recently brought online did not come to a quick halt as prices plunged. Moreover, Saudi Arabia, as well as Iraq, further increased their already high levels of production, in an effort to gain more market share. Over 2015, the price collapsed even further. The world welcomed the new year of 2016 with the shock of $28 oil, a price not seen since 2003. According to an analyst at one U.S. bank, the downturn had become “deeper and longer than each of the five oil-price crashes since 1970.”




Figure 1.7: The Price of Oil, July 2014–January 2016 (dollars per barrel)
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This graph shows the price of oil—specifically the benchmark price called “West Texas Intermediate.”


Source: Energy Information Administration, http://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=rwtc&f=D.





OPEC’s action—or rather inaction—fueled endless conspiracy theories. Russian president Vladimir Putin publicly mused, “We all see the lowering of the oil price. There’s lots of talk about what’s causing it. Could it be the agreement between the U.S. and Saudi Arabia to punish Iran and affect the economies of Russia and Venezuela? It could.” Iranian president Hassan Rouhani was only a bit more circumspect in pinning the blame for the price drop on the United States; speaking to his cabinet in December 2014, he asserted, “The main reason for [the oil price plunge] is [a] political conspiracy by certain countries against the interest of the region and the Islamic world. . . . Iran and people of the region will not forget such . . . treachery against the interests of the Muslim world.” Even states on the margins of the fray chimed in. Bolivian president Evo Morales, for example, declared, “The reduction in oil prices was provoked by the U.S. as an attack on the economies of Venezuela and Russia. In the face of such economic and political attacks, the nations must be united.” Such conspiracies also raged in the Western world. Writing for the magazine Foreign Policy, Columbia University professor Andrew Scott Cooper mused, “Riyadh’s real hope . . . is that escalated production will force [Iranian president] Rouhani’s government to implement an austerity budget that will ultimately stoke underlying social unrest and once again push people into the streets.”


When analyzing OPEC’s and particularly Saudi Arabia’s policy shift at the end of 2014, these individuals all made the common error of confusing correlation with cause. Saudi Arabia’s oil policy did in fact hurt the finances of its adversaries, but that does not mean such an outcome was the prime motivation of Saudi action at that time. Saudi behavior could also be explained by economic theory. If Saudi Arabia were to act as the “dominant firm” that many analysts have suggested it was in the oil marketplace, economic rationality would lead it not to cut production in this energy environment. Instead, it would cause the kingdom to increase production “in order to drive the fringe firms out of the market,” which in this case were shale companies, and “later return to monopolist pricing.” Geopolitical benefits would be the frosting, not the cake itself. “If in the process, you [shave] 30% off Iran’s income, fine. If in the process, you shave 30% off Russia’s income, fine,” a senior Arab official involved in the negotiations told the Wall Street Journal.


Moreover, those wishing to explain the Saudi decision primarily in terms of geopolitics need to account for the timing of the 2014 action. The Saudi government has been locked in a fervent competition with Iran for decades, a rivalry that has reached a crescendo in the last decade. The kingdom has vehemently opposed Iran’s efforts to expand its regional influence and its pursuit of nuclear weapons. Riyadh supported international efforts to create economic pressure on Tehran in the hopes of deterring it from its nuclear program. If the Saudi government were willing to endure a price dive in order to put greater pressure on Iran, why would it have waited until the end of 2014, when the contours of a deal it found objectionable between Tehran and the United States and its allies were already clear? Had the Saudis been interested and willing to use an oil weapon against Iran, the optimal moment would have been several years earlier, before the Obama administration had made key concessions to Tehran in order to begin negotiations. When, during a visit to Saudi Arabia, I asked my Saudi interlocutors about why the kingdom did not adopt this approach in 2012, my suggestions were rebuffed with claims that Riyadh could not afford such a strategy. Pointing to a fiscal breakeven price that had risen by 13 percent between just 2010 and 2012, and a more dubious regional and political environment, Saudi officials lamented they could not survive a period of low prices. At the time, with oil prices high and looking sustainable, the Saudis seemed unwilling to risk losing control of the oil market, even in pursuit of a goal so central to their interests.


Al-Naimi’s satisfaction after the November 27, 2014, OPEC meeting seemed palpable, but it was not until later that the minister described the logic in plain words: “In a situation like this, it is difficult, if not impossible for the kingdom or OPEC to take any action that may result in lower market share and higher quotas from others, at a time when it is difficult to control prices.” Talking to Middle East Economic Survey in December 2014, al-Naimi revealed, “It is not in the interest of OPEC producers to cut their production, whatever the price is. . . . If I reduce, what happens to my market share? The price will go up and the Russians, the Brazilians, U.S. shale [tight oil] producers will take my share. . . . Whether [the price] goes down to $20, $40, $50, $60, it is irrelevant.”


Al-Naimi’s determination was certainly tested. Prices remained historically low for more than two years after this meeting. The enduring financial hardship eventually spurred Saudi Arabia—and the bulk of OPEC countries and eleven non-OPEC countries—to cut production in early 2017 in an effort to rebalance the market and bolster the price.





Matt Simmons died before he could see the outcome of the bet he made with John Tierney about the oil price. Had he lived a few months longer, he would have seen his office pay out the $5,000 plus interest he owed Tierney, given that the oil price did not exceed $200 by the end of 2010. Tierney, having placed faith in the driving power of human ingenuity and innovation, won the bet. Although victorious, Tierney—like most others—probably had no idea in 2010 how these two forces were going to affect the oil price and more in a few short years. It seems unlikely that even George Mitchell anticipated the change that he was going to help catalyze.


Although Mitchell had plenty of ambitious goals—such as developing a new resource extraction technique, building his company, and changing America’s energy balance—they were relatively close to home. But the unconventional boom he helped launch had even bigger and more widespread impacts. It altered geopolitics in ways Mitchell couldn’t have foreseen when he walked around wildcatters’ graveyard six decades earlier. These unconventional resources were perhaps the single largest factor in changing the calculations of OPEC and convincing the cartel to shift strategies. In the absence of U.S. tight oil production, OPEC would have almost certainly been discussing how to temper rising prices at the end of 2014, rather than stem declining ones. Not only would the price environment have been different without the added supply of U.S. tight oil, but the tools at OPEC’s disposal and the logic behind its actions would have varied as well. The new energy abundance not only shaped OPEC’s historical decision in November 2014. As will be discussed, it has more generally challenged OPEC’s ability to successfully manage the oil market as it did during its strongest periods over the past decades.


The combination of technological advances and political decisions is not only the key to understanding the recent past, but is also vital to interpreting and anticipating what is happening today and what will happen tomorrow in the world of both energy and geopolitics. Moreover, as explored in the next two chapters, technology and politics have affected much more than simply the price of oil and gas. They have altered the structure of markets in profound and lasting ways. It is these changes, as well as price levels, that we will take into account as we explore the nexus between energy and geopolitics in the United States, Europe, Russia, China, and the Middle East throughout subsequent sections of this book.
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The New Oil Order


The March 6, 1999, cover of the Economist portrayed two oil-soaked workers struggling to control a gushing oil well. Superimposed over the dark-brown geyser were three words: “Drowning in Oil.” For two years, the price of oil had scraped rock bottom, under $30 in 2017 dollars. Despite the dramatic cover, the Economist still cautioned that oil’s “abundant flow might be too easily taken for granted today. Normality could last a while; but it is unwise to assume that it will endure for ever.” As the magazine predicted, OPEC subsequently got its act together and curtailed production, demand grew, and the market gradually became tighter over the coming years. Once prices rose, investment into building new capacity resumed, and a new cycle was under way.


There is some debate over whether the 2014 price plunge is just a new performance of the same Broadway show, or if—as this book contends—there is something fundamentally different at work this time. For the sake of simplicity, let’s consider two groups with different views.


The first group sees today’s oil market essentially as resembling a version of earlier boom-and-bust cycles—and expects tomorrow to look similarly familiar. Its members do have some strong facts and arguments on their side. The 2014–2016 price plunge did cause companies to curtail investment in exploration and production on a massive scale. In 2015 and 2016, for the first time in thirty years, investment declined for two consecutive years; in both years investment in oil and natural gas declined by a quarter. The reduced investment will temper oil supply growth in coming years. This anemic new supply growth is particularly problematic in the face of the “decline rates” of existing fields. Although decline rates vary field by field, on average, a conventional oil field loses 5 to 7 percent of production every year. Proponents of this view tend to think that demand for oil will continue to grow positively and close to the recent average. Eventually, growing demand will outstrip lethargic supply growth. Tight oil will respond to higher prices, but will not be sufficient to fill the gap between supply and demand, leading to a price hike in 2018–2020, which will be needed to incentivize further investment in higher cost resources, such as deep water fields and oil sands. Looking out over the longer term to 2040, many of the same observers predict that oil markets then will resemble those of previous decades: the production of tight oil will be exhausted and continued demand for the oil will further boost the reliance of the world on Middle Eastern resources.


The second group believes that more change has occurred in the oil space in the last several years and expects more change to lie ahead. Proponents in this group see the parameters of a new oil order emerging. They do not necessarily rule out a price spike in the years from 2018 to 2020 due to the curtailed investment in the years prior. Yet, they do not see it as inevitable or even probable, as they have greater confidence in tight oil rising to meet the growing demand and also can imagine some of the OPEC countries being in a position to increase capacity in the face of rising prices to meet increased demand. Looking beyond 2020, this group places greater emphasis on tight oil’s transformative impact. Advocates of this view see tight oil as seriously diminishing the power of OPEC, leaving the market open to greater fluctuations in prices. They also see tight oil as responding relatively quickly to changes in price, thereby shaving the peaks and troughs off the increased volatility and bringing any disconnects between supply and demand into balance more rapidly. This group also has greater confidence that technology will continue to increase supply, both by making more oil of all kinds available to produce at lower prices and by decreasing decline rates of fields. And it is more likely to perceive that technology—in the form of efficiency or possibly even the greater electrification of transportation—will also chip away at oil demand growth over time. The net result is, looking out to the longer term, this group does not see a return of the oil markets to earlier norms. Except for the occasional geopolitical disruption, the long trend is one of more flush oil markets, with supply finding balance with demand at moderate (although not rock bottom) prices for the foreseeable future.


While appreciating that one cannot entirely dismiss the possibility of an old oil order comeback, this book squarely associates itself with the second group—those who see the emergence of the broad contours of a new order in which the traditional boom-and-bust cycle of the old oil market will be at least greatly muted.


Lower prices are the most noticeable result of this new oil order, but they are not the only dimension of it. Other characteristics are as important as, and arguably more interesting than, the question of price. For the next decade or longer, the world will feel less influence of two phenomena—scarcity and cartel-like organizations—that have long shaped oil markets and have had major geopolitical consequences. In the new oil order, peak oil will no longer drive decisions of governments, businesses, and individuals as it has in the past. Moreover, in this era—despite the OPEC agreement to cut production made at the end of 2016—OPEC is a greatly diminished force. Instead, the market—rather than OPEC or any other institution—will play a greater role as a balancer of oil supply and demand.


A Reprieve from Peak Oil


On March 8, 1956, Marion King Hubbert, a geophysicist with a reputation for stoking controversy, was sitting on the stage at the regional meeting of the American Petroleum Institute, when he was signaled to leave the platform to take an urgent call. A public relations manager at his employer, Shell Oil, wanted to make one last appeal to Hubbert to tone down the “sensational parts” of the speech he planned to deliver to the members of the country’s powerful oil industry association. Hubbert was not easily cowed. He hung up, returned to the stage and proceeded to present his paper, “Nuclear Energy and the Fossil Fuels.”


Drawing on a paper laden with equations and graphs, Hubbert argued that there was a finite amount of oil and gas in the world. Given that it had taken 500 million years of geological pressure to turn plants and animals into fossil fuels, it stood to reason that these resources would eventually be exhausted long before they could be replenished. He introduced an idea now known as the Hubbert curve, postulating that the production of such a finite resource would resemble a bell curve, exponentially increasing up to a peak and declining afterward. Based on this theory and his own calculations of how much oil remained in the earth, Hubbert predicted that American oil production would reach a “peak” between 1965 and 1970 and then begin to decline until the resource was depleted; the world would follow suit around the year 2000.


Hubbert’s thesis was not popular—critics in the oil industry challenged his assumptions, his math, and his methodology. Morgan Davis, the head of Humble Oil, the largest producer of U.S. oil at the time, reportedly tasked people to attend Hubbert’s every presentation to publicly refute his theory. Kenneth Deffeyes, a longtime friend and colleague of Hubbert’s from the Shell research lab, explained that some of the negative reaction to Hubbert’s theory was emotional. He noted, “The oil business was highly profitable, and many did not want to hear the party would soon be over. A deeper reason was that there had been many false prophets before. . . . They had cried ‘wolf’ . . . and the industry actually grew instead of drying up.”


Despite this barrage of criticism, Hubbert’s prediction at least appeared to come true. Crude oil production in the United States did seem to top off in November 1970 at 10 mnb/d and then embark on a slow steady decline. Even after this apparent validation of Hubbert’s peak, however, debates continued over its applicability to the rest of the world. For decades, the salience of “peak oil” would wax and wane. Inevitably, whenever oil prices began to climb, consumers and producers around the world would bite their fingernails, wondering if the world was finally about to face the peak on Hubbert’s curve. In 2005, U.S. EIA director Guy Caruso gave a talk in which he chronicled thirty-six times between 1972 and 2004 when various sources had predicted peak oil. When prices declined, the fretting over peak oil would subside but not vanish. In fact, the notion that the world would eventually run out of oil sparked serious inquiries, such as the 2005 U.S. government–funded study Peaking of World Oil Production: Impacts, Mitigation, and Risk Management (also known as the Hirsch Report). In 2010, a think tank associated with the German military also conducted a similar analysis, concluding that peak oil could in some instances lead to open conflict and might even jeopardize the foundations of democracy. Peak oil has even made multiple appearances in the realm of popular culture; it has been the inspiration for a bevy of fantasy novels and sci-fi films such as Blade Runner and Mad Max, movies in which the human race confronts a grim future without oil.


Given the frequent episodes of peak oil hysteria in the past, one might anticipate its return as the subject of editorials and conferences before too long. Yet today’s trends suggest otherwise. For the next many years to come, global oil shortages will be far from the minds of governments, corporations, or individuals—the same groups whose behavior was once shaped by the fear of peak oil. Today, the possibility that the world will run out of oil seems so remote that no serious entity will use the notion of peak oil as a driver of its decisions.


At least one, and possibly two, waves of energy abundance will put a stake in the heart of peak oil. The first wave is the supply-induced abundance that has come about thanks to the technological advances and political decisions described in the previous chapter. The second wave involves a reduction in demand. Such a reduction remains speculative, but the mere fact that there is real potential for such a decline has begun to influence the thinking of key actors. If, however, demand growth or even absolute demand begins to taper off, the energy abundance the world is experiencing today will be reinforced. In this scenario, the reprieve from peak oil would be a permanent one.


The first, supply-induced energy abundance will be enduring, notwithstanding many headlines to the contrary. Americans in 2016 were inundated with reports on the plunging number of drill rigs deployed, the shuttering of small businesses that sprang up earlier to support shale producers from North Dakota to Texas, and a raft of bankruptcies of small oil and gas companies. Many declared the end of “the 21st century version of the American gold rush” and wrote obituaries for the tight oil boom.


Unquestionably, the low oil prices of 2014–2016 did temper the energy boom in North America. From 2011 to 2014, while oil prices hovered close to $100 a barrel, U.S. production grew like gangbusters, increasing, on average, by 1 mnb/d per annum. For a year following the price plunge, such production remained remarkably resilient. The combination of advancing technology, the slashing of costs, significant hedging, and plentiful credit enabled companies to continue to produce copious amounts of tight oil even with prices in the doldrums. But eventually, after U.S. crude oil production peaked at 9.6 mnb/d in April 2015, it began a slow decline, exposing the limits to the resilience of tight oil. A year later, instead of being up an additional million barrels—as likely would have been the case had oil prices stayed high—overall American oil production was down by almost that amount, nearly half due to contraction in the tight oil output.


Yet, the poignant stories of loss and financial ruin in this downturn obscured the big picture. Two important points about American tight oil production were easily lost. First, most companies and energy agencies anticipate a return to more hardy levels of U.S. oil production in the coming years, despite the dip of 2014–2016. Despite lower prices, in their main scenarios, both the U.S. EIA and the Paris-based IEA anticipate that overall U.S. oil production (crude plus natural gas liquids) will surpass its 1970 record by nearly a quarter by 2020.


Second, even in the less-likely scenario where oil prices returned to early 2016 lows of $30 and stayed there for the foreseeable future, overall American oil production will still be more robust than it was before the boom began. There are shale fields—such as the part of the Eagle Ford formation in DeWitt County, Texas—that will continue to be profitable even at that price. And the continuous advance of technology will make any given field of tight oil profitable to produce at ever-lower prices. Production from these fields will cumulatively be significant. Supporting this view is the “low price case” developed by the U.S. EIA, in which oil prices do not return to $60 until 2025. Even in this low-price scenario, overall U.S. oil production would still be about a million barrels higher than America’s all-time production peak in 1970.


This supply-driven wave of oil abundance, however, does not rest solely on the fortunes of the United States. The new energy abundance is a global phenomenon, not just an American one. Today, American tight oil production is a major driver of this new energy picture; in 2015, the United States and Canada were together responsible for virtually all global tight oil production. The dominance of global tight oil supply by these two countries will likely be the case for much of the next decade. But, subsequently, the unconventional boom has prospects for going global, with major implications for energy markets worldwide. The fact is that the world’s unconventional oil deposits are both significant and found in several continents. As of the end of 2015, according to the IEA, the world’s total technically recoverable resources of tight oil were massive, exceeding the conventional oil resources of all of Africa—which holds roughly 10 percent of the world’s proven oil reserves and five of the top thirty oil-producing countries.


It will, however, take time before such unconventional oil production outside North America comes online in significant quantities. While there is already modest production in Argentina, countries from Algeria to Russia to China also possess large resources of unconventional oil and gas but have yet to exploit them anywhere nearly as effectively as the United States and Canada. Why?


First, not all geology is equal. Most countries with significant unconventional resources tried, as the United States did, to begin their exploration with shale gas, rather than tight oil. Hoping to replicate America’s experience within their own borders, these countries were frustrated by a number of factors. China, for instance, has vast quantities of shale resources, but the quality of shale and the depth of the deposits make it much more challenging to extract than in North America. Early efforts on the part of countries from Poland to China demonstrate that the leapfrog effect of being able to benefit from the U.S. experience is more limited than originally thought. Success involves not only having access to the needed technology, but knowing how to apply it to the particular shale in question. Fracking, it turns out, is as much an art as a science.


In addition, geology is only one of the determinants of how easily a country can produce its unconventional energy. The institutional framework and the incentives or disincentives it creates are equally important. Environmental and regulatory structures also make a difference, with some countries having more centralized governments and higher environmental standards or greater public sensitivity to fracking than in North America. For example, Bulgaria, France, and Scotland are just some of the European economies that have banned fracking altogether. Russia—another country with vast tight oil resources—has focused more of its limited investment dollars on developing its massive conventional oil. Investment in developing Russian unconventional production has also been dampened by international sanctions. Other factors—such as open lands, access to infrastructure, financing, and water, as well as a competitive company landscape—also explain why the unconventional boom that took off in the United States has been difficult to ignite in other countries.


The EIA and other energy outfits anticipate that production of tight oil will overcome these obstacles to become a truly global phenomenon in the decades ahead. Argentina, Russia, Mexico, Colombia, and Australia could account for approximately a fourth of global tight oil production by 2040. At that point, tight oil production may amount to 10 percent of overall global oil production.


The end of peak oil may be, as some academics like to say, overdetermined—meaning that more than one possible factor could deliver it. Technology will help ensure that more resources are produced at lower prices and these new resources will disrupt old markets in ways that cause actors to abandon old strategies to bolster price; demand may falter over the medium to long term as well. For those who have battled with the specter of peak oil for decades, this truly is uncharted territory. For Bob Belfer, a businessman who made much of his fortune in the oil fields of America’s heartland, the end of peak oil involves a major revision to how he views the world. “For the last forty years,” he told me, “you could wake me up at 3 a.m. and peak oil would be on my mind.” Today, Bob can sleep more peacefully.


Uncertainty of Demand


As mentioned earlier, a second, future wave of oil abundance could be generated by the demand side. We know with confidence that the world is moving out of a period of intense growth in energy demand (which includes, but is not limited to, oil) to one in which the thirst for energy moderates. The decade from 1997 to 2007 saw tremendous growth in global energy demand, propelled by economic growth, population pressures, urbanization trends, and the rise of a global middle class. But if one driver stood out, it was China, whose focus on heavy industry and government-supported investment pushed GDP growth rates to a peak of 14 percent in 2007; China’s demand for energy rose in tandem with these sky-high economic growth rates. Rapid urbanization and the development of megacities with over ten million inhabitants also helped change China’s energy profile. In just the few years between 2002 and 2006, China’s demand growth for energy was greater than it had been over the entire two previous decades. By 2007, China’s needs had transformed the world and accounted for nearly a fifth of all energy demand and almost half of overall global energy demand growth.


Global energy demand growth, while still positive, slowed by more than a third in the years since. Looking forward, various companies and energy agencies agree that demand for energy will rise at slightly higher rates compared to the post-2008 recession period until 2025, at which time energy demand growth will become less robust. In part, these trends are due to weaker, but still positive, rates of economic growth, urbanization, and population expansion. China, in particular, will temper its energy demands as it grows more slowly and as it transforms its economy to be more consumer-oriented and less energy-dependent. Perhaps most significant, the world will continue to become less energy intensive—meaning it will take less and less energy to produce the same amount of economic output, largely due to increases in efficiency. For example, according to one projection, by 2035, the European Union will use the same amount of energy it did half a century earlier, although its economy will be 150 percent larger. This phenomenon will not be limited to the democratic, relatively well-off countries of the Organization for Economic Cooperation and Development (OECD); India and the economies of Africa will also use less energy to produce each unit of output, even while they are industrializing.




Figure 2.1: Energy Consumption by Region


(billion tons of oil equivalent)
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Source: BP, BP Energy Outlook 2017, 12.





When it comes to oil—as opposed to the broader concept of energy—many experts and analysts anticipate positive, but declining, demand growth out to 2035 or 2040. One reason to expect positive growth is that nearly all of the world’s transportation runs on oil-based fuels. By one account, the need for fuel for transportation will drive as much as two-thirds of the growth in demand for liquid fuels in the decades ahead. With 57 cars per 100 people in OECD countries and only 7 per 100 in developing ones, ExxonMobil, for instance, expects the absolute number of light-duty vehicles to nearly double from the one billion on the road today. This bump-up in global ownership of vehicles and commercial use of heavy-duty vehicles is expected to be so large that it will dwarf the substantial technological improvements that will make cars roughly 60 percent more fuel efficient than they are today. Others—such as Fatih Birol, the executive director of the IEA—see positive demand growth not as a function of transportation, but as the result of increased oil use in other sectors, such as heating, petrochemicals, or industries.


As Lincoln Moses, the first head of the EIA, once told Congress, “there are no facts about the future.” This is especially worth bearing in mind when considering projections such as those above, which necessarily rely on a number of huge assumptions. An unrelated number of factors could render demand growth for oil much less robust in the coming years than is currently expected. BP, in fact, identifies two such risks in its 2016 Energy Outlook. The first is slower global economic growth. Nothing is more tied to energy use than economic activity. BP posits that if China grew at 3.5 percent, compared to the 5 percent in its “base case” 2016 scenario, the world could lurch into a period of the weakest economic growth in recent history. Growth in world energy demand would decrease to just 1 percent a year, leading to slower demand growth in oil and gas, as well as all other fuels. Certainly, there is sufficient uncertainty around China’s growth path to make this scenario feasible. Just ask the thirty-five economists, strategists, and Wall Street investors who gathered at a private workshop at the Council on Foreign Relations in April 2016 to discuss China’s trajectory. Nearly two-thirds of them anticipated that China’s growth would drop from 6.7 percent to between 1 percent and 3 percent for the next decade; almost a tenth were prepared for China’s economy to contract.


The second scenario BP identifies that could significantly affect demand for oil is one in which the world accelerates its efforts toward a low-carbon-energy future. Policies such as putting a significant price on each ton of carbon, enacting tougher vehicle standards, and legislating efficiency gains in industry and buildings could decrease global energy and carbon intensity at “unprecedented rates.” They would also engineer a steep decline in coal consumption and, over time, cause oil demand to flag. Although these measures would go beyond the policies currently being considered in most economies, it is not impossible to envision their adoption. An extreme natural disaster could galvanize popular opinion and political resolve for more aggressive measures. Less dramatically, countries could revise upward the steps they will take to curb carbon emissions, as much of the world agreed to do periodically at the Paris 2015 climate change conference.


While neither slower global growth nor more aggressive policies to rein in carbon emissions are hard to imagine, the development most likely to eat away at anticipated oil demand growth in the coming decades is technology. By convention, the reference case scenarios—which can be considered “best guess” projections for the future created by BP, ExxonMobil, the EIA, and almost all other energy companies and agencies—only take into account existing technologies. As the unconventional boom itself demonstrated, technological advances that may not factor into such projections could dramatically alter the future.


The potential for technology to upend the demand equation—just as it has revolutionized the supply one—is real. Given oil’s near monopoly on transportation, the technology that would have the most dramatic effect on global oil demand growth would be one that enables cars, trucks, ships, or airplanes to run on nonoil fuel sources at a large scale. Oil and gas companies have different views on this matter. For example, ExxonMobil expects biofuels, natural gas, and other fuels to further encroach on oil in only an additional 5 percent of transportation out to 2040. However, BP’s 2017 “most likely” scenario anticipates growth in electric cars; the company also acknowledges that advances in batteries could dramatically affect cost-competitiveness of electric vehicles and their penetration of the automobile markets as early as 2025.
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