

[image: cover.jpg]



Editor: Vincent Pichon-Varin

English translation: Alison Kamm

 

© le cherche midi, 2019

30, place d’Italie

75 013 Paris

 

You can consult our general catalogue and the announcement 
of our upcoming publications on our site:

www.cherche-midi.com


Thierry Lepercq

Hydrogen is the New Oil

How 7 energy battles are giving birth to a carbon-free world

[image: Image]



Introduction

Energy, power and war

In October 1995, the Chinese Prime Minister, Li Peng, no stranger to the Western world since the Tian’anmen square events six years earlier, was on an official visit to Canada. All smiles, the man who knew he had to recreate links and bonds with the rest of the world attempted to say a few words in English to his hosts: “Good morning, my name is Li Peng, Prime Minister of China, and an engineer of power.”

At that point, an interpreter took the liberty to tell the Prime Minister that if he wanted to introduce himself as an electric engineer, which is his background, he should say a “power engineer”. Correcting himself, and with a mischievous smile, Li Peng then said: “Good morning, my name is Li Peng, Prime Minister of China, and a power engineer… of power!” This was no mere figure of speech, Li Peng’s family being, on various echelons, at the head of the five main Chinese electric companies.

Beyond the anecdote (we don’t know if it actually made the Canadians laugh), this rant encapsulates the role energy has played in history, going back to when our faraway ancestors mastered fire. Energy is power! Whether it be Big Oil (the major oil companies) in the United States, Gazprom in Russia, Coal India in India, nuclear power in France… energy infiltrates power everywhere, and vice versa. And power generates competition and the race to control resources… as well as chaos and war.



In the 1950s, the French governement chose to tip the country’s energy model, until then based on the coal and mines of the North and the Lorraine regions where supplies were beginning to run out, toward reliance on oil and gas.



Daniel Yergin, president of the IHS research institute and one of the apostles of global oil economy, gave a very good description in his Pulitzer prize-winning book, The Prize: The Epic Quest for Oil, Money and Power, of how 20th century American political, military and economic supremacy was built, via coups and wars, on oil control. And one of America’s major conquests turned out to be… Saudi Arabia. It was thanks to American oil companies’ support that Ibn Saud, the founder of the dynasty that bears his name, imposed his economic, political and military might.

 

Franklin D. Roosevelt himself, boosted by the US triumph in Word War II, signed an agreement with Ibn Saud in February 1945 aboard the USS Quincy – a pact built upon a defining cornerstone: the establishment of the Arabian American Oil Company, now known as Saudi Aramco, the largest oil company in the world. History proved in the aftermath that conquered countries tend to seek independence. The American-Saudi relationship can be read as a long succession of wars, on the economic as well as the military front, in which the two countries were not always on the same side.

Roosevelt’s most adamant opponent, Admiral Yamamoto, the chief of staff of the Japanese armed forces, shared with him the vision of energy as being consubstantial with war, and conversely. It is he who said in 1942, almost begging forgiveness for it, that the Pearl Harbor attack had been a not very satisfactory but indispensable prelude to Japan’s takeover of the Indonesian oil wells (under Dutch control at the time), a sine qua non condition to establishing the “Asian coprosperity sphere”, which was the Japanese militarists’ supreme goal.

We also know that when France and Germany decided in 1950 to renounce any future war, they achieved this by pooling the very instruments of war, coal and steel at the time, through the creation of the European Community of Coal and Steel.

Soon thereafter, France entered a new world and faced its first post-coal energy war. Indeed, in the 1950s, the French governement chose to tip the country’s energy model, until then based on the coal and mines of the North and the Lorraine regions where supplies were beginning to run out, toward reliance on oil and gas.

Beyond a modest natural gas field in Lacq, close to the Spanish border, French hopes actually rested at the time on the Sahara, then part of Algeria, a French colony. The discoveries made by Compagnies Françaises des Pétroles (which was later renamed Total) at the beginning ot the 1950s gave France the possibility to look forward to considerable energy resources and rival with the United States and yet another emerging oil and gas superpower: the Soviet Union.

On January 10th 1957, Guy Mollet, then Prime Minister, signed a decree establishing the Common Organization of the Saharan Regions, which put the Sahara’s resources under the control of metropolitan France. He declared: “France is and remains a great power. It will mobilize its driving forces to make the Saharan miracle come true. Great wealth in coal, iron, oil and natural gas in the Southern Territories will be developed…” France kept this tutelage after Algeria gained independence in 1962, and the last French military base in the Sahara only closed in 1978. According to the Algerian researcher Hocine Malti, the reason the Algerian war lasted so long is precisely because of oil. A war without a name as it is often quoted by historians…

The French nuclear complex was born out of this war. The first French atomic bomb was set off in Reggane (Sahara) on February 13th 1960, and led to General de Gaulle’s decision to found the country’s energetic independence and military strength on nuclear power, rather than on oil, which had become politically toxic long before the Yom Kippur war and the 1973 oil crisis. The rest of the story is well known.

Because while France was fighting in Algeria, the Arab countries and a few of their allies (particularly Venezuela) were determined to challenge the Western domination on the global economy. OPEC, founded in 1960 and soon established in Vienna, was a union of oil nations determined to defend their economic interests against the powerful multinational oil companies. But, on the initiative of virulent members such as Irak, followed by Lybia, under colonel Kadhafi’s rule after the 1969 coup, it became a political organization that used oil as a weapon.

On October 6th 1973, oil – and more largely, energy – made their definite entry into global geopolitical history, when a moment of chaos changed history. At the very hour where Egyptian and Syrian forces were attacking the unprepared Israeli army by surprise, OPEC and Western oil company representatives were meeting in Vienna. The exporting countries demanded an immediate 100% raise from the Westerners, who were offering a 15% raise on oil prices. The Big Oil company directors went home appalled, it was a real Pearl Harbor.

Eleven days later, on October 17th, OPEC decreed an embargo – the war weapon par excellence, on the United States and its allies. The supply chains and gas pumps ran dry everywhere. The almighty West was humiliated. Ultimately, the United States had to put pressure on Israel to end the war on terms that were rather advantageous to the Arab countries. The consumer countries accepted a balance of power that was durably to their disadvantage, as well as a … 300% rise in oil prices, beginning December 1973!

But oil is a double-edged sword that can turn against its instigators, as the 1986 price collapse showed.

A new school of historians following Jeronim Petrovic, the author of Cold War Energy, argue that the end of the Cold War was indeed brought about by this collapse. According to them, it was neither Reagan’s military space inititatives and arms build-up nor John Paul II’s moral injunctions that brought the Soviet Union to its knees. It was the 1986 oil price war, initiated by Saudi Arabia (in a rejuvenated alliance with the United States which also spanned Afghanistan…) and fueled by skyrocketing offshore production from oil majors, which strangled an economy that had become completely dependent on oil and gas.

The equivalence of oil, power and war indeed seems self-evident to all of us, especially after the wars in Kuwait and Iraq. It would however seem that this equivalence has been broken with the so-called energy transition, the massive growth of renewable energy and the 3D paradigm of decarbonization, decentralization, and digitalization.

A fantasy world, made of sustainable development, technology, innovation together with the fight against climate change, cannot be one of chaos, power and war. We seem to be experiencing the same blissful enthusiasm that followed the fall of the Soviet system, when certain voices, along with Francis Fukuyama, were proclaiming the end of history and the ultimate victory of democracy and free markets.

However, a new energy “war without a name” has shaped up over the last decade, probably the greatest in history, or more accurately, a series of interlinked battles. No, geopolitical competition has not ceased, it has actually gained momentum, as Robert Kaplan emphasizes in his book The Return of Marco Polo’s World.

Because even beyond the issue of energy, which is one of its main vectors, this war is a war of transition. It marks the end of an at least two century-long uncontested American (and Western) supremacy, and the emergence of a new world that rotates around China (and other emerging countries), just like planets around a heavenly body. And the perspective of this baton change, like others in the past, brings chaos in its wake – of which American verbal jousting against China gives us a foretaste.

The focal point of this chaos is not a limited resource like oil, uranium or, why not, vibranium. It is the historically unprecedented association of quasi infinite resources, sun and wind, with ultra-powerful technologies that have reached maturity. A war born not of shortage, such as previous ones had been, but of excess supply.

Let us here pay tribute to Sheikh Yamani, a visionary if there ever was one, the Saudi Arabian Oil Minister at the time and one of the main artisans of the 1973 oil embargo, who reportedly said: “The stone age did not end for lack of stones. Likewise, the end of the oil era will not arise from the lack of oil”.

It is this new energy war and the chaos that goes with it that I propose to chronicle, following the model of Thucydides’ History of the Peloponnesian War. But if lucidity is required, optimism is also warranted. Just as the merciless struggle that opposed Sparta to Athens was the onset of the Hellenistic Golden Age which lasted over three centuries, we will espouse the view that after a new energy war there will be peace, order and, why not, a new Golden Age – that of a carbon-free world and a new urban Eden, based on a zero-carbon, ubiquitous, quasi infinite fuel…
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The Vienna oracle, the new energy battles, and worldwide energy chaos

November 9th 2017. Niederösterreich Palace, Vienna, Austria. A stately place. War frescoes painted in 1710 by Antonio Beduzzi, to the glory of “Austria” – the new world power, overlook a feverish assembly. Few participants know it, except for the Austrians of course, most of them disconsolate at the loss of the Empire. But exactly ninety-nine years ago, in this very same hall, seven centuries of Habsburg monarchy came to an end, with the proclamation of the Republic.

The Danube waters have flown, and the traces of the 1973 “Oil Pearl Harbor” which took place in Vienna also seem long gone. It can’t be said that the assembly is in a revolutionary mood. “Red Vienna” (the revolutionary city which burst after World War I) is a far away memory, and the organizers, the International Energy Agency (IEA) and the Austrian government, have gathered 500 people with very institutional profiles: political figures, diplomats (with a sizable OPEC delegation coming by “from nextdoor”), high-ranking officials, CEOs (mainly of energy companies), economists, bankers, journalists… And yet, something unique, historic, is about to happen.

Fatih Birol, the Executive Director of the IEA, steps up to the podium. A kind of Pythia, he is the oracle guiding the energy world, presenting what has become a very much awaited annual ritual, the World Energy Outlook. All economic and political actors on the planet draw information and insights from this event that helps them understand where the world of energy is going. Fatih Birol knows that he bears a heavy load on his shoulders. The IEA, based in Paris like its sister organization, the OECD, only comprises 35 (mostly Western) countries but its influence is far broader. It owes its strategic importance to the fact that it is an instrument of collective defense, set up by the developed countries as a response to the 1973 oil embargo, which constituted a traumatic act of war. Through the reports it publishes and the advice it gives to governments (including those of the large emerging countries which have an associate member status), it is the watchdog, the institution that supervises energy security in the West and throughout the world.



The fourth revolution, the revolution of revolutions, is the result of the first three: geopolitical upheaval due to the new Chinese supremacy and the leapfrog of emerging countries.



Fatih Birol’s tone of voice, that day, clashes with his reputation as a prudent, rather political and diplomatic economist, as can be expected of the leader of a major international organization. Fatih Birol is going to talk about revolutions. Four revolutions, actually. And he begins: the first revolution has already turned in favor of the United States. It is the shale oil and gas revolution, which Saudi Arabia and Russia attempted in vain to stifle by opening the floodgates of production in 2014. Shale oil and gas adapted, innovated and massively reduced their costs. Thus, the United States has just become the first oil and gas producer in the world, and before 2025, should become the first exporter of hydrocarbons.

The second is the revolution of competitive solar and wind power. These energies have become so cheap that it is impossible to catch up with them: costs continue to diminish while other energies are seeing their costs fluctuate or even rise. That is indeed the case among others with nuclear power.

The third is the revolution of new electrification technologies: batteries, electric vehicles, energy efficiency and flexibility, digital platforms, power-to-gas, producing gas, such as hydrogen, from renewable electricity.

The fourth revolution, the revolution of revolutions, is the result of the first three: geopolitical upheaval due to the new Chinese supremacy and the leapfrog of emerging countries. We could add to this internal power struggles within countries, as local communities and governments seek energetic autonomy and democracy; the wrecking of traditional energy business models – and possibly financial crashes… And all this happening against the backdrop of the most serious challenge facing humanity: climate change.

The audience is petrified: the end of the world of yesterday, which imperial Austrian writer Stefan Zweig once mourned, seems to be on replay in his home town. But in a blink Fatih Birol turns back into the prudent director of a responsible agency. And little, or so little of his visionary announcements will actually be reflected in the World Energy Outlook report, a copy of which will be handed out to each of the participants. Yes, today’s world, with its more or less stable equilibrium, is here to last. Fossil fuels still have a good future in sight. Sleep soundly, good people, the oracle’s vision was only a flash of lightning. It wouldn’t be good for the IEA to discourage all those oil and gas investments, upon which (for how much longer?) Western energy security rests. After all, the agency’s prime mission is precisely to encourage these investments to prevent a remake of the 1973 catastrophe.

In fact, Fatih Birol was playing not so much the role of the prophet of a world to come, as that of a fine analyst, decrypting an unescapable reality that we must open our eyes to and understand. And the analyst’s role is to collect what are called weak signals, put them in a certain order and help make sense of them. These energy revolutions are not only a concept or a vision of the future. They are important movements, with competition and conflicts at play that cannot but be refered to as wars, seeing as the geopolitical dimension is so important. And these new energy wars are actually not that new: we can even say they began in 2008.

We think of 2008 as the year of the global stock market crash and the great recession that came close to destroying the world economy. But another event deserves our attention: on July 11th 2008, the price of Brent oil peaked at over 147 dollars a barrel. It was also then that the dominant view of the energy world flipped: no, we are not going to lack energy, as the then popular peak oil theory suggested. It seemed before that oil production was bound to dry out, sucked in by ever-increasing demand. But reality turned otherwise: Whether fossil or not, the race to generate as much energy as possible has ushered an era of mercantilistic and geopolitical competition. A total paradox: an energy war, due not to a lack of energy, but to an energy surplus.

In 2008, shale oil and gas began their exponential growth: solar energy underwent a sharp drop in price; the first lithium-ion battery-propelled vehicles hit the road; major worldwide digital platforms developed; the European utilities economic model began its descent into hell; the first endeavors toward energy autonomy emerged; China became the second world economy; and the struggle against climate change took center stage.

A more in-depth analysis of the four revolutions announced by Fatih Birol shows that seven energy battles have actually crystallized since 2008. And they are all moving in the same direction: a steep increase in energy production, at ever diminishing costs. We are also seeing a decrease in consumption in proportion to wealth production: we consume less and better. Confronting these two facts can only be explosive. Beyond short-term market cycles, we cannot but witness a durable deflationary spiral, with an aspiring superpower taking the lead in nearly every instance.

 

The time has come to delve into a chronicle of these battles, as well as into the global chaos they are crystallizing in:

•the battle on shale gas and oil

•the battle for competitive solar and wind energy

•the battle on lithium-ion batteries and electrified mobility

•the battle for digitalized energy networks

•the battle over financing and stranded assets

•the battle for geopolitical energy supremacy

•the battle over carbon and climate

 

At least at their onset, these confrontations did not look like wars declared by certain States upon others. They started without even being noticed, on the fringes of the system, as an echo of the great discoveries and colonial times, which started with adventurers, scientists and gold mongers. Here, the adventurers are inventors and entrepreneurs – sometimes deemed crazy.

In their early stages, these new energy battles looked as if they would just revolve around technology and business. But at a certain point, they took on such magnitude that they became geopolitical, and States found themselves caught up in them volens nolens. Just as with the Scramble for Africa, the frenetic race between 1880 and 1890 where imperialist European passions took shape in Africa, adventurers end up being overtaken by the geopolitical rivalries at stake – which they set off themselves. We have now reached that point in energy, where pioneers are giving way to the big game between competing States. The new energy wars are now in full bloom and Europe, which was once a step ahead, has taken a back seat. As an officer in the US Army, Lieutenant-Colonel Schley, famously wrote in 1929: “there is a tendency in many armies to spend peace time studying how to fight the last war.”

The seven new energy battles are crystallizing all at once, in a great worldwide shake-up, much faster than we could have imagined, causing real chaos. But this global energy imbroglio, made of geopolitical rivalries, financial convulsions and climate calamities, is not the whole story. The perspective of a fundamentally better world is emerging at great speed, defined by an idealistic Chinese businessman as “beautiful energy”: a world of energetic abundance that will defeat the mortal threat of greenhouse gas emissions, and where the often infernal urban world toward which Asian, African and South American masses are converging will undergo fundamental change.

We are experiencing both a form of agony, and something akin to giving birth – also a painful process. Before the tip of the baby’s nose appears, the old energy world will have to undergo a great Schumpeterian movement of creative destruction. As it realizes more and more that it is in an economic and political dead-end, it will have to stop hanging on and start letting go, and let itself be assisted in its final hospice care phase as serenely as possible. There is no other option, energetic chaos is imminent and we have to prepare for it as fast as we can.
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First battle: shale oil and gas and the reversal of Peak Oil

When shale oil and gas is discussed in many circles, the first image that comes to mind is from the movie Gasland, a critical documentary that came out in 2009, where gas is coming out of a kitchen faucet catching fire. Few people know that the image is a fake. This is simple to prove: shale gas and oil are the deepest found hydrocarbons, around 2000 meters below the surface of the earth, much deeper down than the deepest water tables. This means that it is quasi impossible for the two layers to come into contact with each other. And few people outside the US, even among those who are able to overcome prejudice, realize how ample an economic and geopolitical upheaval shale oil and gas is bringing in its wake.

The peak oil theory and its reversal

The shale gas and oil revolution is not just a new stage in the history of hydrocarbons, as the increased exploration of offshore petrol beginning in the 1980s was. We are talking about a new paradigm that has torn apart, or actually reversed, our view on the peak oil theory.

This theory emerged from research conducted by the American geophysicist King Hubbert. In a report submitted to the American Petroleum Institute in 1956, he formulated the hypothesis according to which, for physical (the production curve of oil wells) and geological (the progressive drying out of resources) reasons, the United States’ oil production would follow a perfectly symetrical bell curve. He even took the risk of predicting the peak year (1970) and the production level that would be reached (10 million barrels a day). And that is exactly what happened! The accuracy and precision of Hubbert’s prediction gave it the status of a prophecy, which then became valid for the entire global oil production, not just for the United States.

Figure 1 : Peak oil (millions of barrels per day)


[image: ]


In fact, beginning in 2003 – and the Iraq War – the peak oil theory gained such momentum that the world of energy was convinced we were on the fast track to general shortage. The prices of oil and gas quintupled, rising from less than 30 dollars a barrel in 2003 to the famed peak (in price, this time around) of 147 dollars a barrel in July 2008. As the diagram shows, a radical event occurred in 2008. After half a century of validity, the peak oil theory suddenly fell to the rank of a false prophecy. What had happened? A historical upheaval had taken place: the advent of shale oil and gas.

Shale oil and gas: the new gold mongers

Let us go back in time… quite a ways. Hydrocarbons are biomass that has sedimented for hundreds of millions of years, generally found at about 2 000 meters below the surface of the earth. Sometimes, these hydrocarbons seep up to the surface: these are the oil fields that were known as far back as Antiquity – that yielded barely enough oil to make ointments and Greek Fire. In other cases, they move up up to an intermediate level (a few hundred meters deep), where they remain concentrated and trapped under layers of waterproof rock.

In 1859, Colonel Drake, a well remembered adventurous American entrepreneur, had the brillant idea of resorting to a drilling technique used for water to collect the oil concentrated in these fields. This was the starting point of an incredible adventure that has shaped the history of the last two centuries, turning oil and then gas into light sources as well as machine lubricant. Later, gasoline was used for automobile propulsion, as well as to produce electricity and for chemical applications.

At the beginning of the 20th century, geologists, and even more so, oil companies, were looking for a way to get around the numerous obstacles impeding exploitation of what is known as the shale, a resource found very deep down, spread out over hundreds of thousands of square kilometers. It contains considerably more oil than the so-called conventional oil resources, and presents very substantial geological and technological challenges. Beginning in the 1940s, the Texas oil community, in particular a businessman of genius, George Mitchell, had understood that a non-conventional approach would be necessary to allow both for economic development and for technological advance.

George Mitchell, the son of Greek immigrants, had an unbreakable faith in his good star and pinpointed a technique that geologists had used a few years earlier: hydraulic fracturing. The process is quite simple: while a conventional oil field is made up of considerable oil and concentrated gas deposits, a shale comprises billions of small cavities, contained within a rock as porous as a sponge. The brilliant idea was to not only drill, but actually fracture the rock in order to collect the gas or liquid. This fracturing could be obtained by injecting pressurized water and sand, lubrified by chemical additives.

Beginning in the 1960s, George Mitchell, whose company otherwise thrived on conventional hydrocarbons, developed and tested several methods at the Barnett Shale, a territory close to Dallas, Texas. Mitchell was one of the very first to use an innovative technique, horizontal drilling, which makes it possible to collect the resource over a much larger surface, by progressively slanting the well’s angle, moving from the vertical to the horizontal plane.

Horizontal drilling technology was substantially improved, thanks to military technology developed for cruise missiles, especially for accelerometers and magnetometer that help guide drill heads. The irony of history is that the first horizontal drilling experiment was performed by… Elf Aquitaine, in the Paris region, as part of a Franco-American cooperation program. Another major technological advance was the so-called Steinsberger method, which optimized the water, sand and chemical additive combination, maximizing oil well productivity and diminishing costs.
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