Preface to the Chinese Edition of Winning the Oil Endgame
You hold in your hands an independent, detailed, transparent, peer-reviewed roadmap for getting the United States completely off oil by the 2040s, led by business for profit. It has already changed the oil conversation from “Can we modestly reduce oil imports?” to “Why don’t we just get rid of oil altogether, and greatly strengthen our economy and security, at one-sixth the cost of buying oil today?” And as I’ll describe, it is well along in actual implementation.

When I wrote this book for American business and military leaders, I didn’t realize it would interest Chinese leaders too. (I should have, because my 1999 book with Paul Hawken and Hunter Lovins, Natural Capitalism, had proven relevant in China.
) I was therefore thrilled when Professor Li Zheng at the Tsinghua-BP Clean Energy Research and Education Center kindly arranged for Tsinghua University Press to publish it, because how China as well as the United States deal with oil will be crucial to our shared future and to the whole world.

With wonderfully dedicated support and great effort from Professor Li and his translator colleagues (notably Qin Haiyan), meticulous help and wise advice from our mutual colleagues—Dr. Eric Martinot, RMI intern Dr. Darrin Magee, and advisors Professor C.S. Kiang, Christine Loh, and Dr. Feng An—and funding from The Energy Foundation’s Beijing office, my coauthors and I humbly offer this study for Chinese readers’ consideration and improvement.

We offer it with four apologies. First, because our writing focused mainly on the urgent need to change U.S. oil strategy, it was written for an American audience, so I hope our Chinese readers will understand and forgive any statements that may seem parochial or less relevant in a Chinese context. Second, we used many U.S. examples, metaphors, and perspectives, for which Chinese readers can substitute their own analogies. Third, since the United States is still moving towards the metric system inch by inch, we wrote the book in the archaic American units of measure, which our Chinese partners didn’t want us to convert to metric units. And fourth, of course, there are many big differences between the United States and China. Having worked in China and taught natural capitalism at Peking University in 2002–03, I realize how profound some of these differences are. Unfortunately, I lack the know​ledge and time to rewrite the book for China or from a Chinese perspective. However, I do believe that nearly all the technologies and economic analyses presented here, and probably many of the policy ideas too, will be suitable for Chinese experts to adopt or adapt, because technology is nearly universal, and the obvious differences between our societies are less important than the more subtle similarities and commonalities.

What has changed since I completed this book in mid-2004? The world was then a less dangerous place. Thousands of Americans and tens or hundreds of thousands of Iraqis had not yet died to settle empirically the question whether Iraq would become Singapore on the Euphrates or Yugoslavia with oil. North Korea’s and Iran’s nuclear ambitions were not yet so clear. Terrorism driven by an intolerant and totalitarian ideology had not yet metastasized so widely around the world. Climate change had not yet shifted from an apparent controversy to a broadly accepted global emergency. And the United States, the nation most responsible for creating these problems and best equipped to solve them, had not yet squandered so much reputation and goodwill.

The Abqaiq facility that processes two-thirds of Saudi oil, and Ras Tanura, the larger of the two terminals that ships its output, had not yet been attacked (unsuccessfully for now) for the first and second times respectively. Russia and Venezuela were less assertive, Nigeria perhaps more stable. There was still some prospect of restoring Iraqi oil output. Kuwait’s reserves weren’t yet reported to be only half as big as claimed.
 Oil prices weren’t yet persistently high and volatile.

Yet in China, key trends had already emerged that were roiling global energy markets, and since 2004 they have played out largely as expected.
 China, the world’s second-largest energy consumer, may have surpassed U.S. greenhouse gas emissions in 2007. During 2001–06, China’s energy consumption grew four times faster than predicted, to over 15% of global demand. The International Energy Agency in 2006 forecast this to rise to 20% in 2030, more than the U.S. or than Europe plus Japan—raising its estimate by 63%, or more than India’s projected 2030 usage.

China in 2001 used just 10% of world energy, rather than 25%, because China used two-thirds less energy to produce a unit of GDP in 2001 than in 1978—a steep and sustained “intensity” reduction, by over 5% per year, probably unprecedented in world history. Economic growth averaged 9% a year, reported energy growth only 4% a year, enabling China’s economy to grow eightfold without much strain on energy resources. So why did China’s ratio of energy demand growth to economic growth then reverse from 0.5 during 1978–2000 to 1.5 during 2001–06—a slight but worrying interruption of the previously stunning and steady drop in energy intensity? 

Surprisingly, this setback was caused only modestly by growth in air conditioning, cars, etc.— by consumption-led demand for oil, gas, and electricity. Such demand is already significant and will mainly drive China’s energy future. But the chief cause of recent demand growth is instead structural: a dramatic reversal of China’s previous shift from heavy to light industry. Suddenly China changed to a very unusual development pattern dominated by basic materials production. 

Though Chinese heavy industry typically uses about 20–50% more energy per unit output than OECD peers, its efficiency is continuing to improve. But during 2001–06, those gains were swamped by enormous growth in China’s production of the most energy-intensive kinds of materials. China in 2006 made 49% of the world’s flat glass, 48% of cement, 35% of steel, 28% of aluminum—levels often far above its own needs. Thus China’s iron and steel industry, the world’s largest producer and exporter, used 16% of the country’s energy, or three-fifths more than all households used; aluminum production, also an exporter, used more energy than the commercial sector; chemical production used more energy than all transportation. In total, 54% of China’s total 2006 energy use went to heavy industry, up from 39% five years earlier.

Why, then, did China’s development shift after 2001 from a successful pattern, which had enriched its people for a quarter-century by using abundant labor, to a riskier new pattern that creates relatively few jobs but relies on globally scarcer resources—energy, raw materials, capital, and technology? The answer is complex but appears to rest on skewed prices for capital, land rights, energy, water, and environmental capacity, all reinforced by local and inter-Provincial rivalries, regional governments’ pressures to meet aggregate economic growth targets, highly fragmented industries, inconsistencies between national goals and local results, and opaque statistics. Unfortunately these patterns and forces are politically self-reinforcing, driven by firms far more powerful than government agencies, and hence are not easy to correct. 

However, correcting them—to manage energy, security, and environmental needs, rebalance external trade, and correct harmful macroeconomic distortions—is such a national imperative that big efforts are already underway. More efficient allocation mechanisms for capital and for land rights are being intensively discussed. Environmental and public health challenges may cause pollution costs to be internalized sooner than expected. As these factors of production become costlier, so, probably, will energy, raw materials, labor, and even technology (as intellectual property protection matures). And in January 2008, the Economic Development and Reform Commission announced a strict new policy to reward or punish Provincial and local leaders according to whether they rigorously met their important targets for reducing energy intensity.

Together, these trends seem likely in the medium term to correct China’s structural over-allocation into energy-intensive materials production. The main cause of the temporary stall in energy savings during 2001–06 would thus disappear; some progress is already emerging. But then the chief cause of energy demand growth would shift from producing to using those energy-intensive raw materials—making them into buildings and consumer goods whose operation could then raise long-term demand for both electricity and oil. That’s why the next few years are absolutely critical for making those new devices extremely efficient: otherwise they will lock in wasteful consumption for decades, imperiling China’s economy and environment.

During 2002–06, for example, China’s passenger vehicles on the road doubled to more than 25 million, of which more than 5 million new cars were sold in 2006 alone. Thirty-three firms, each championed by local politicians, make those vehicles in 21 provinces. Plausible Western projections envisage China’s road-vehicle fleet growing tenfold in the next quarter-century, from 37 to more than 370 million cars and trucks—a daunting prospect for oil supply if those vehicles aren’t manyfold more fuel-efficient, because then China would probably cause more than one-fourth of the next quarter-century’s growth in global oil demand. The 6% of China’s CO2 coming from cars would also rise dramatically, along with displacement of farmland by roads and parking. 

As more than ten million Chinese per year shift from rural to urban living—a costly shift requiring most of China’s $270 billion in annual real-estate investment, which is 23% of all fixed investment—worrisome emulation of Western sprawl and suburbia is emerging even as Western countries strive to reverse those outmoded and destructive trends. China’s transport infrastructure absorbed some $140 billion in investment in 2006, more than half of it for highways and less than 20% for rail; many cities are trying to suppress bicycles and favor cars. Will China have a better quality of life if we design our communities around cars, or around people?

Larger structural problems contribute to inefficiency too. China’s upstream energy prices are increasingly set by market competition, but retail prices, notably for gasoline and diesel fuel, remain controlled at levels that made Chinese refiners lose about $5 billion in 2006. Those prices were long below even the low levels of the United States, which by world standards has extremely low fuel taxes. (China’s gasoline prices did reach U.S. levels in late 2006, but diesel remained about one-fifth cheaper.) Indeed, in the entire Chinese energy sector, reforms tend to lag those in the rest of the economy; markets mainly set demand while small government groups plan supply. The resulting structures and price signals systematically favor supply expansion over demand optimization. Accordingly, Chinese oil use during 1990–2006, reaching 21% of total energy consumption, rose from 2.3 to 7.2 million barrels per day, nearly 9% of world oil use. China’s oil goes half to transport, the rest to industry (a far higher industrial fraction than in the West), but transport has accounted for 42% of the growth since 1995. 

China is the world’s #4 oil producer outside the Middle East, and China National Petroleum Corporation is the world’s fifth biggest hydrocarbon company (with more output than Exxon), but China stopped being a net oil exporter in 1993. With soaring demand, limited reserves, and fairly flat production, China imports nearly half its oil, and is now the world’s #3 oil importer (after the U.S. but ahead of Japan) and #2 oil consumer. More than one-third of global growth in oil demand in the past five years has come from China, mainly due not to the unexpectedly robust car sales but to heavy industry. Moreover, China’s worrying exposure to volatile world oil prices is exacerbated by China’s buying most oil imports on the spot market, not publishing inventory levels, and having frequent price tensions between the government and the domestic oil companies.

China’s leaders wisely understand the need not to fall any further into the oil trap that has engulfed the West and Japan. China’s recent adoption of efficiency standards, notably for new cars, is an important step on the journey toward making oil use very efficient, then rare, and ultimately obsolete. This will greatly advance the interests of both China and the world. We hope this book will help that to happen, and to go even further and faster than previously imagined.

A great deal of hard work remains before China can overcome structural challenges and build a sound future on the solid foundation of superefficient use of energy and resources. But Chinese readers may take heart from some gratifying and widely transferable progress since this book was published on 20 September 2004. Its analysis was well received by the business and military readers for whom we wrote it,
 and successfully withstood extensive technical scrutiny. Continuing research has confirmed that all its major findings are probably conservative. Better still, it’s starting to be adopted.

In mid-2005, Rocky Mountain Institute launched a three-year, $4-million effort to make this book’s American implementation irreversible. Our strategy was “institutional acupuncture”: find the meridians and points where the business logic is congested and not flow​ing properly, and stick metaphorical needles into them to restore the flow of this vital qi. This unusual effort, largely funded by private donors and charitable foundations, has exceeded our expectations. Of the six sectors whose behavior we must influence to set the United States firmly on the journey beyond oil, I believe at least three, probably four, have already passed the “tipping point” beyond which the substantial effort still required becomes ever easier. The three sectors are:

· Aviation. As I wrote this book in 2004, Boeing had slipped behind Airbus, but had just launched a bold riposte: the 20%-more-efficient, same-price, greatly simplified, easier-to-build-and-operate, 50%-carbon-composite-by-mass airplane called the 7E7, later renamed the 787 Dreamliner. Boeing’s breakthrough competitive strategy, based on a leapfrog in the efficiency, materials, and design integration of a major platform, proved wildly successful. By February 2008, Boeing had sold 885 of these airplanes (857 firm, 28 pending) and 430 options, the fastest order takeoff of any model in history; production is already sold out well into 2016. Boeing now plans to put the same innovations into every airplane it makes before Airbus can catch up. Boeing will presumably apply its new momentum and cashflow to aggressive development of even more efficient designs to consolidate its competitive advantage. So far, Boeing’s strategy looks like one of the all-time great turnaround stories in business history: it took only two years (or five years from 2004 announcement to 2009 first delivery) to shift Boeing from trouble to triumph.

· Heavy trucks. This book shows how to triple the efficiency of heavy (Class 8, 18-wheel) trucks through an integrated suite of improvements, mainly in aerodynamics and tires, with an overall Internal Rate of Return around 60%. Curious why truck buyers hadn’t already done this, I called the heads of some large firms we work with that each buy about 1% of the U.S. truck market. As I’d suspected, they simply hadn’t realized such big savings were possible. We therefore began facilitating conversations between one such firm and its suppliers. They soon discovered that the first 25% fuel saving was free. The buyer said, “Free isn’t good enough: I want to invest for a return. What can you do for me?” Dramatic and lucrative opportunities quickly emerged. In October 2005, the firm announced that its new truck purchases must be 25% more efficient within a few years (that’ll be nearly complete by late 2008) and then 100% more efficient, doubling fleet efficiency by 2015. The firm is Wal-Mart, the world’s largest company, so it will save billions of dollars’ net present value and is strongly motivated. Wal-Mart’s immense “demand pull” will bring doubled-efficiency trucks into the marketplace where everyone can buy them. Now we’re working to expand the buyers’ consortium, speed the suppliers’ innovation, and move to tripled-efficiency designs (which Wal-Mart has acknowledged as a realistic goal). Wal-Mart’s close ties with Chinese firms will also encourage the most energy-saving devices of all kinds to be cleanly and efficiently made in China.

· Military. Having long urged major gains in military energy efficiency, and served as an independent member of two U.S. Defense Science Board task forces on this issue
, I have been struck by the rapidly growing movement among military leaders to start valuing saved fuel at its delivered value (to platform in theater in wartime)—at least an order of magnitude more than its price. This book’s estimate of a practical scope, over decades, for tripling the average fuel efficiency of military equipment now looks certainly realistic and possibly conservative. The current unhappy chapter in American military and foreign policy, where most casualties in theater are suffered by convoys and their guards, mainly hauling inefficiently used fuel, has created a wonderful opportunity for aligning security, economic, and environmental goals. Making military platforms severalfold more fuel-efficient will greatly reduce their costly and vulnerable logistical burden. The resulting emphasis on light-and-strong materials, advanced propulsion, etc. will then help to transform the civilian car, truck, and plane industries toward tripled fuel efficiency—much as past military R&D led to the Internet, the Global Positioning System, and the jet-engine and microchip industries. The Pentagon is thus emerging within the U.S. Government as the leader in getting the nation off oil so nobody need fight over oil. 

The automotive sector, with its ponderous size and culture, is the hardest and slowest sector to change. But after 17 years’ effort, I’m pleased to report important and accelerating shifts. The tidal wave of “creative destruction” that we foresaw in 2004 is now washing over the industry, creating unprecedented pressures that are changing the managers or their minds, whichever comes first. Since I wrote this book, one of the three big U.S. automakers (Chrysler), like many leading automotive suppliers, was bought by a private equity firm, and two of those Big Three firms’ CEOs have been replaced by newcomers to the auto industry. This book suggested that Detroit emulate Boeing’s competitive strategy; Ford Motor Company then recruited the head of Boeing Commercial Airplanes as its new CEO, who’s now in that job with transformational intent. (I serve on Chairman Bill Ford’s Transformation Advisory Council.) My organization’s automotive team led two transformational automotive projects in 2007—one at an automaker level, another with a consortium of Tier One suppliers—and both exceeded expectations. Supported by auto dealers and the United Auto Workers’ Union, fundamental rethinking of the car business is now accelerating rapidly.

Notably, the lightweighting urged in this book emerged in late 2007 as the hottest strategic trend in the global car industry. Ford announced in November that starting in Model Year 2012, it will cut 113–340 kg from each vehicle; Nissan then announced an average 15% weight reduction by MY2015. But most importantly, in October 2007, Toyota showed in Tokyo its 1/X concept car—a 4-seat carbon-fiber car with the same interior volume as a Prius, half its fuel use, and only one-third its weight (420 kg, of which 20 kg is extra batteries to make it a plug-in hybrid; the net plain-hybrid weight, 400 kg, is exactly what I’d predicted in 1991—to much mirth from the industry—a good 4-seat carbon-fiber car should weigh). Its half-liter flex-fuel engine tucks under the rear seat. And the day before Toyota’s announcement, Toray, the world’s biggest maker of carbon fiber, announced a ¥30-billion factory in Nagoya to mass-produce carbon-fiber car parts for Toyota, Nissan, and others. Together, these two announcements signal a strategic intent to leapfrog metal-based cars, and are being so interpreted. Underscoring Toyota’s game​changing abilities, in 2007 its Prius hybrid in the US outsold even Ford’s Explorer—the top SUV for more than a decade—and Toyota pulled even with GM as the world’s top automaker. 

Meanwhile, the Toray announcement was complemented by others in America, where RMI’s Fiberforge spinoff (www.fiberforge.com) now has automated, high-speed, low-cost advanced-composite structural manufacturing machines in aerospace volume production. India’s Tata launched the ingenious $2,500 Nano “people’s car”—the most important clean-sheet automotive rethinking in decades. And on the policy side, U.S. automakers are becoming very interested in this book’s “feebate” proposal, which can rapidly bring efficient cars to market at lower cost and with higher automaker profits.

The changes needed in the fuels and finance sector are well underway too. From cellulosic ethanol to butanol to algal oils, a portfolio of exciting new biofuel options is moving from lab to market, including many breakthroughs not yet announced. (My own team recently helped redesign a cellulosic ethanol plant to save half its steam, three-fifths of its electricity, and a third of its capital cost; some other emerging advances can cut costs even more dramatically.) In February 2008, Sir Richard Branson’s Virgin airline tested a novel vegetable-oil aviation fuel in an A380. And the global financial sector made $117 billion of new “clean energy” investments in 2007 alone.

This book assumed no technological innovation after spring 2004, but in fact, rapid development since then is making our findings ever more conservative. Consider cars, for example. This book describes how an uncompromised, ultralight, ultra-low-drag SUV highly integrated with today’s excellent hybrid-electric powertrains can save 72% of the fuel required by a current model, yet repay its extra cost (which is due to the hybrid, not the ultralighting) in two years at U.S. or Chinese gasoline prices. Cellulosic E85 fuel (85% ethanol, 15% gasoline) would reduce its oil use per km by another fourfold, to 1/16th of the current level. Optionally, a hydrogen fuel cell could replace both the engine and its E85 fuel. But this list of ways to eliminate most or all oil use for cars has become notably incomplete. In 2007, RMI devised technical and business-model innovations that can, in fairly common circumstances, make plug-in hybrid-electric cars affordable; this would at least redouble the cars’ oil efficiency. (In early 2008, RMI spun off a company to bring such vehicles to market.) 

Moreover, our analysis didn’t include diesel engines, because of uncertainties about their long-term ability to meet tightening fine-particulate air-pollution standards. But in 2007, a small Colorado firm (www.sturmanindustries.com) demon​strated a radically new type of digitally controlled electronic-valve engine—suitable for cars, trucks, trains, ships, and stationary uses—that promises above-diesel efficiency, cleanly burning any fuel on the fly, yet with lower cost, size, and weight. Successful development of this concept could quickly bring internal-combustion engines to and beyond fuel cells’ efficiency range—itself a moving target. Meanwhile, MIT researchers had found that injecting a tiny, timely squirt of ethanol into a car’s engine could cool the combustion enough to suppress knock at triple normal compression ratios, permitting half-sized, one-fourth-more-efficient engines with the same torque, and potentially stretching modest ethanol supplies to serve the whole national fleet.

These innovations emphasize another exciting innovation: the imminent convergence between mobile uses of oil and the electricity system that produces two-fifths of China’s and the world’s fossil-fuel CO2 emissions. Connected to the electric grid via a “smart garage,” plug-in hybrids’ distributed battery storage, or fuel-cell cars’ distributed fuel-cell generators, could become important, even dominant, elements of electrical supply, initially for peak loads and later for wider needs. In fact, soon after this book was published in 2004, RMI’s research confirmed that an invisible electricity revolution had already occurred worldwide. “Micropower” is the Economist magazine’s term for two kinds of decentralized power generation: 

· cogeneration (combined-heat-and-power), which is about two-thirds gas-fired and saves more than half the carbon released by the separate power generation and heat production that it replaces, but costs less; and 

· distributed renewable power (all renewables except big hydro dams, which RMI, like the World Energy Council, conservatively counts as units of 10 megawatts or more). 

In 2005, micropower worldwide
 produced one-sixth of the world’s total electricity and one-third of the world’s added electricity, and provided from one-sixth to more than half of all electricity in a dozen industrial countries. In 2006, micropower added 60 GW including, or 44 GW excluding, standby and peaking onsite generators, while nuclear power added only 1.44 GW—less than photovoltaics, or a tenth of windpower additions. For the first time, micropower produced more electricity worldwide than nuclear power did. In 2007, China, Spain, and the U.S. each added more windpower capacity than the world added nuclear capacity. The global nuclear industry projects 17 GW of new nuclear plants by 2010; micropower is adding 17 GW every 15 weeks, or ~18 times as fast.

Since “negawatts” (saved electricity) probably save about as much electrical capacity each year as micropower adds, together they now provide at least half the world’s new electrical services. All central stations combined—coal, gas, oil, nuclear, and big hydro—have apparently slipped below 50% market share. Moreover, micropower and negawatts are essentially all financed by private risk capital ($56 billion just for the distributed renewables in 2006 alone)—unlike any new nuclear plant on earth; those are bought only by central planners. 

Why are decentralized solutions rapidly taking away central stations’ market share? Apparently because they cost less and have lower financial risk, as recent empirical comparisons confirm.
 This has important implications for China, whose windpower target rivals its nuclear power target but seems far more likely to be realized now that windpower (“firmed” to make it dispatchable on demand) costs one-half to one-third as much as new nuclear power in the latest empirical U.S. comparisons.
 Buying the cheapest, fastest options is best both for national development and for climate protection, because a “best buys first” investment strategy displaces the most coal-burning per RMB and per year. Electric efficiency is uniquely powerful in both these roles, and has a special potential to boost China’s development because in important instances it needs about a thousand times less capital, repaid about ten times as fast, compared with expanding the supply of electricity (and hence of coal) to provide the same services—thus turning the power sector from a sink to a source of capital to fund other national needs. 

China is already the world leader in distributed power generation, with 49 GW installed through 2006—seven times its nuclear capacity, and growing seven times faster. China in 2005 tied Germany for the world lead in renewable energy investments, and ranked #5, just after India, in windpower additions; today at least 50 Chinese companies, mostly domestic, are in the wind-turbine business. In 2007, China smashed its 2010 windpower goal, and China’s renewable energy industry forecast 50 GW of windpower by 2020 (vs. the current 30-GW policy target) under current policies, 80 GW with better policies, and 122 GW—four times the 2020 nuclear target—with full policy support. China’s world-class windpower resources and industrial might should soon make it the world leader in this important, secure, climate-safe technology.

True, China has also been building 1–2 GW of coal plants a week, most of them local or Provincial projects unauthorized by Beijing. But I daresay many of these will ultimately be idled as the unsustainable “coal rush” collides with reinvigorated efficiency efforts and burgeoning micro​power. Efficiency and renewables are starting to become flourishing private enterprises. If Chinese reforms continue to encourage more transparent investment decisions and more competitive power markets, less electricity will be needed, more of it will come from smaller and more benign sources, China will become more secure, stable, and prosperous; energy security will improve as efficiently used, locally captured renewable energy reduces vulnerability to events like China’s early-2008 winter calamity; and we will all start moving toward a richer, fairer, safer, and cooler world. 

Today, 42% of the world’s fossil-fuel CO2 emissions come from burning oil and 40% from fueling power stations. Profitable, widely applicable solutions to the oil part of the problem are presented in this book. Profitable solutions for the electricity part are rapidly emerging too. China can and must lead the world in both. The extraordinary depth of talent in China makes this possible and plausible. And China can set and achieve bold goals because it must. If anything in this study seems to you too good to be true, please remember Marshall McLuhan’s remark: “Only puny secrets need protection. Big discoveries are protected by public incredulity.”

Western cynics often claim that China cannot be expected to reduce its coal- and oil-burning or its carbon emissions—that China will insist on repeating the same mistakes of inefficient use and old technology that America and the West have already made. I do not believe it. State Council member Professor Ma Hong taught me many years ago that without very efficient energy and resource use, China cannot afford to develop, because the supply-side investments will devour the budget. I think China’s leaders understand this and are striving to restore proper balance between investments in saving and in producing energy. That is why energy efficiency is the top strategic priority in the Eleventh Five-Year Plan. And since China’s growth focuses largely on building huge amounts of infrastructure, buildings, vehicles, and factories that can and must be designed for strong energy efficiency the first time, I see no reason why China couldn’t increase energy productivity even faster than its economy grows—as the United States, already far more built-up and more energy-efficient, did in 2006 without even trying (wu wei). China has shining examples in green buildings and efficient factories; they just need wide and rapid emulation.

Of course this is not easy. During 2001–05, energy intensity fell 8% in the United States and 11% in India without a specific government directive to do so, while it rose 7% in China in defiance of such a directive. But the same societal dynamism that is creating this problem can also solve it if the fundamental causes of recent structural distortions are recognized and reversed. In 2006, US energy intensity fell 4% (and electric intensity 3%) while GDP grew only 3%, so total use of energy, coal, and oil all went down, also wu wei—and nobody noticed. Imagine what we could do if, as Chinese people are starting to do, Americans really started paying attention!

We in the West look forward to being inspired by China’s emerging example, and to learning together from combining our best talents. In 2006 I had the honor of giving the concluding talk to a China/U.S. Climate Summit held in California, whose per-capita use of electricity has stayed flat for 30 years while increasing real income per capita by 79%, saving more than $100 billion and 65 GW of power-supply investment. I addressed our Chinese guests in a way that might have surprised them: “Your culture has five millennia longer experience than mine. Your country has five times as many brains as my country—quite possibly better ones. About 90% of the technologies that underlay the Western Industrial Revolution were invented in China. China is the only nation on earth to have cut its energy intensity 5–8% a year for 25 years (through 2001). China is the only nation on earth to have made energy efficiency its first priority for national development. To be sure, implementa​tion is still at an early stage and presents many big challenges; heaven is high and the emperor is far away. But you have a better policy foundation for energy efficiency than we do in America, you have more capable paramount leaders, you’re more highly motivated, and you work harder. For all these reasons, I think we can rely on China to lead the world out of the climate mess.”

I think this is also true for getting our countries and the world off oil. My coauthors and I sincerely hope that this book may help government, military, business, and civil-society leaders and innovators in China to make it so. For on the experience, wisdom, and effort that China brings to these tasks hangs the fate of the world. Let us therefore set aside fear to live and strive together in applied hope.
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� The late former Chinese Communist Party senior ideologist Professor Li Baoheng kindly arranged for its translation and publication in 2000 as � via Shanghai Popular Science Press; an RMB 8 e-book is available from � HYPERLINK "http://www.chinesebook.com.cn/fenglei_book/booklist.asp" ��www.chinesebook.com.cn/fenglei_book/booklist.asp�. Mr. Li’s colleague, the distinguished economist Professor Tong Dalin (formerly Secretary-General of the Propaganda Department for the Central Committee of the Communist Party), was also instrumental in its distribution to and influence on Chinese leaders. The book is available in English as a free download from � HYPERLINK "http://www.natcap.org" ��www.natcap.org� along with much supplementary material, and has been published in a dozen other languages, including complex-characters Chinese (by Commonwealth in Taipei).


� Oil Reserves Accounting: The Case of Kuwait,” Petroleum Intelligence Weekly, 30 Jan. 2006, � HYPERLINK "http://www.energyintel.com/documentdetail.asp?document_id=167229" ��www.energyintel.com/documentdetail.asp?document_id=167229�. Official accounts still differ; see � HYPERLINK "http://www.csmonitor.com/2006/0316/p07s02-wome.html" ��www.csmonitor.com/2006/0316/p07s02-wome.html�. Many oil-rich countries abruptly raised their claimed reserves (which aren’t externally verifiable) during 1985–90, without reporting corresponding new discoveries, when OPEC instituted reserves-based production quotas.


� This discussion draws heavily on D.H. Rosen and T. Houser’s useful summary “China Energy: A Guide for the Perplexed,” May 2007, China Balance Sheet (Center for Strategic and International Studies / Peterson Institute for International Economics), on the China energy database by Lawrence Berkeley National Laboratory (� HYPERLINK "http://www.lbl.gov" ��www.lbl.gov�), and on discussions with China experts.


� Please see � HYPERLINK "http://www.gov.cn/gongbao/content/2008/content_848836.htm" ��www.gov.cn/gongbao/content/2008/content_848836.htm�. 


� Typical reactions and reviews are posted at � HYPERLINK "http://www.oilendgame.com" ��www.oilendgame.com�, where the full English text (and the English original of this Preface) can also be downloaded free, along with all of the study’s technical appendices setting out every calculational detail and data source.


� The 1999–2001 report is at � HYPERLINK "http://www.acq.osd.mil/dsb/reports/fuel.pdf" ��www.acq.osd.mil/dsb/reports/fuel.pdf� and the 2006–08 report is at � HYPERLINK "http://www.acq.osd.mil/dsb/reports/2008-02-ESTF.pdf" ��www.acq.osd.mil/dsb/reports/2008-02-ESTF.pdf�. Its Appendix E shows that strong new policies to start implementing military energy efficiency have already been officially adopted. Most of the huge gains available come from better technologies, but better operations matter too: American generals were impressed by the frugal Chinese practice of towing military aircraft to their takeoff runway before starting the engines.


� These and later data, as they become available, are posted at �HYPERLINK "http://www.rmi.org/sitepages/pid171.php" \l "E05-04"��www.rmi.org/sitepages/pid256.php#E05-04�. A similarly independent compilation led by Dr. Eric Martinot at Tsinghua University, using the Chinese convention—a 50-MW upper size limit for small hydropower—is posted at � HYPERLINK "http://www.ren21.net" ��www.ren21.net�. 


� Updating the brief discussion on p. 258 of the English edition or p. TK of the Chinese edition of this book, I published a detailed cost comparison in Nuclear Engineering International (December 2005), free at � HYPERLINK "http://www.rmi.org/images/other/Energy/E05-15_MightyMice.pdf" ��www.rmi.org/images/other/Energy/E05-15_MightyMice.pdf�. Its backup paper is at � HYPERLINK "http://www.rmi.org/images/other/Energy/E05-14_NukePwrEcon.pdf" ��www.rmi.org/images/other/Energy/E05-14_NukePwrEcon.pdf� and a Royal Academy of Engineering (London) lecture version is at � HYPERLINK "http://www.rmi.org/images/other/Energy/E06-04_NucPwrEconomics.pdf" ��www.rmi.org/images/other/Energy/E06-04_NucPwrEconomics.pdf�. Later nuclear cost estimates are far higher, and are summarized in a new white paper to be published in September 2008 by Ambio and posted at www.rmi.org.


� A 2007 government study of U.S. windpower status (� HYPERLINK "http://www1.eere.energy.gov/windandhydro/pdfs/41435.pdf" ��www1.eere.energy.gov/windandhydro/pdfs/41435.pdf�) confirmed that its firmed (dispatchable) delivered cost is less than half the cost found in the mid-2007 Keystone Center study (� HYPERLINK "http://www.keystone.org/spp/documents/FinalReport_NJFF6_12_2007(1).pdf" ��www.keystone.org/spp/documents/FinalReport_NJFF6_12_2007(1).pdf�) for a new U.S. nuclear plant; more recent nuclear cost estimates are even higher.
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