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「中國2002年到2005年之間的能源需求增量，相當於日本目前全年的能源消耗量。」對於那些想知道世界能源經濟正在如何演變的人們來說，國際能源署(IEA)最新一期《世界能源展望》(World Energy Outlook)中藏著的這個珍貴資訊幾乎說明了一切。
新古典主義經濟學(Neoclassical economics)通過資本、勞動力和技術進步來分析經濟增長。不過，我現在覺得，把能源和創意視為基本驅動力反而更具啟發性。機構和獎勵機制提供了一個參照框架，在這個框架里，有用知識的開發和應用，把我們依賴的化石能源轉變成我們所享受的源源不斷的產品和服務。
這就是中國和印度目前正在加入的豐富世界。除非天降大禍，否則什麼也擋不住它們。不過，對悲觀主義者、尤其是氣候變化悲觀主義者來說，大禍將會降臨。可以肯定的是，我們面前的挑戰非常艱巨。
以下是這份新報告的諸多亮點。
首先，如果各國政府堅持目前的政策——IEA把這種情況叫做「參考情景」(reference scenario)——那麼，2030年的全球能源需求將比今天高50%以上，其中74%的增量來自發展中國家，僅中印兩國就將占45%。
第二，即使全球生產總值的能源密集度(energy intensity)以每年1.8%的速度下降，總需求還是會出現這種巨大增長。
第三，在2005年到2030年之間的全球能耗增量中，預計化石燃料將占84%。
第四，IEA堅持認為，在每桶60美元附近（以2006年的美元匯率計），全球石油資源足以滿足需求。但是，石油輸出國組織（OPEC，簡稱歐佩克）在全球供應中所占比例將從42%提高到52%。此外，「從現在到2015年，不排除出現供給危機及油價飛漲的可能。」
第五，由於煤炭在發電方面的重要作用，2005年到2030年間，預計煤炭在全球商業能源中所占份額將從25%升至28%。中國和印度的煤炭消費已經占到全球的45%，在「參考情景」下，全球煤炭消費增量的五分之四以上將來自這兩個國家。
第六，供應基礎設施方面將需要投資大約22萬億美元（接近2006年全球生產總值的一半），以滿足未來25年的需求。
第七，在「可選擇政策情景」(alternative policy scenario)下，就算採取激進措施降低經濟增長的能源密集度，全球主要能源需求也會以每年1.3%的速度增長，僅比「參考情景」下減少0.5個百分點。
第八，2010年後不久，中國將超過美國，成為全球最大的能源消費國。
第九，在參考情景下，2005年至2030年間，二氧化碳排放將躍升57%。僅美國、中國、俄羅斯和印度四國就將在這一增幅中占三分之二。中國2007年成為全球最大的排放國，而印度將在2015年之前成為第三大排放國。
第十，即便是在IEA更激進的「可選擇政策情景」下，二氧化碳排放也只有到2025年才能趨於穩定，而屆時的總排放量仍然會比2005年的水準高出近30%。
這樣的話，全球其他地方就可以希望享受能源密集型生活方式了——迄今為止，這種生活方式還一直是全球不到六分之一人口的特權。不過，這種欲望會給全球經濟、戰略與環境前景帶來嚴重後果。
顯而易見的經濟問題就是未來的價格。按照高收入國家出口產品的單位價值調整折算，如今的油價是20世紀以來的最高水準。除非能源供應出現重大技術突破，或者意外發現大量石油和天然氣，不然的話，能源似乎還是會保持相對較昂貴水準。
然而，對很多人來說，1980年代的一個驚喜就是，1970年代的價格震盪之後，最終有大量供應源源不斷出現，需求增長水準也非常低。這種調整還會再次發生嗎？如果發生的話，會有多快呢？或者，我們是否應該認為，快速增長的巨型新興經濟體和國家能源供應商占主導地位這兩個因素的結合，已經使得局面發生了根本的變化？
重大戰略問題則是能源安全問題，以及權力天平傾向於不受歡迎的政體。這些政體有可能是弗拉基米爾•普京(Vladimir Putin)領導下的俄羅斯、烏戈•查韋斯(Hugo Chávez)領導下的委內瑞拉、馬哈茂德•艾哈邁迪-內賈德(Mahmoud Ahmadi-Nejad)領導下的伊朗，也可能是沙烏地阿拉伯議會。
權力天平的傾斜有兩個途徑：第一，對於我們目前所認為的文明生活至關重要的燃料，將有越來越高的比例來自幾個不一定友好的供應國；第二，這些國家變得越來越富。以此看來，2002年到今年，預計歐佩克的收入增長了兩倍（當然，是以不斷貶值的美元計算的）。
能源安全挑戰的部分原因在於，石油作為運輸燃料的作用很難被替代。如此一來，可能的供應就集中在中東地區，這就不可避免地成了一個問題。同理，歐洲日益依賴俄羅斯天然氣也是這樣。
對能源安全的擔心，還來自於能源消費大國之間可能發生的供應爭奪。理智的方法是依靠市場解決問題。但是價格暴漲時，就可能很難解決。到了一定的時候，美國政治家也許會問，美國為什麼要付出鮮血與金錢，就為了在中東地區實現對中國有利的安全保障？真正的帝國主義（試圖為了一己之利把持能源來源）將是一個可怕的錯誤。但犯錯是人之常情。
最後，我們還有全球變暖問題。在這個問題上有三點說明。第一，儘管人們對此一直喋喋不休，但還沒有採取什麼有效措施，而且似乎也不太可能採取有效措施。第二，有效政策要求全球各國對鼓勵機製作出重大改變，包括但不僅限於大型新興經濟體的鼓勵機制。第三，還要出現巨大的技術變革，最重要的就是燃煤發電廠的「碳捕獲和存儲」(carbon-capture-and-storage)的技術。
底線是什麼？很簡單：商業能源是我們當代生活的支柱。隨著能源需求的增長，最重要的莫過於確保供應增加和有效使用、同時限制環境破壞。今天的高油價只是一個開始。根本性的創新和溫室氣體排放的高代價必須緊緊跟上。
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“The increase in China's energy demand between 2002 and 2005 was equivalent to Japan's current annual energy use.” This nugget of information, buried in the International Energy Agency's latest World Energy Outlook, tells one almost all one needs to know about what is happening to the world's energy economy. 

Neoclassical economics analysed economic growth in terms of capital, labour and technical progress. But, I now think, it is more enlightening to view the fundamental drivers as energy and ideas. Institutions and incentives provide the framework within which the development and application of useful knowledge transforms the fossilised sunlight on which we depend into the stream of goods and services we enjoy.

This is the world of abundance that China and India are now joining. Nothing short of a catastrophe will stop them. For the pessimists, however, particularly climate-change pessimists, catastrophe will follow. What is certain is that the challenges ahead are huge.
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Here, then, are the highlights of the new report.

First, if governments stick with current policies (which the IEA calls the “reference scenario”), the world's energy needs will be more than 
50 per cent higher in 2030 than today, with developing countries accounting for 74 per cent, and China and 
India alone for 45 per cent, of the growth in demand. 

Second, this huge increase in overall demand occurs even though energy intensity of gross world product falls at a rate of 1.8 per cent a year.

Third, fossil fuels are forecast to account for 84 per cent of the increase in global energy consumption between 2005 and 2030. 

Fourth, world oil resources are, insists the IEA, sufficient to meet demand at prices close to $60 a barrel (in 2006 dollars). But the share of world supply coming from members of the Organisation of the Petroleum Exporting Countries will rise from 42 per cent to 52 per cent. Moreover, “a supply-side crunch in the period to 2015, involving an abrupt escalation in oil prices cannot be ruled out”.

Fifth, coal's share in global commercial energy is forecast to rise from 25 per cent to 28 per cent between 2005 and 2030, because of its role in power generation. China and India already account for 45 per cent of world coal use and drive over four-fifths of the increase under the “reference scenario”.

Sixth, some $22,000bn (a little under half of 2006 world gross product) will need to be invested in supply infrastructure, to meet demand over the next quarter century.

Seventh, even with radical measures to reduce the energy intensity of growth under the “alternative policy scenario”, global primary energy demand would grow at 1.3 per cent a year, only 0.5 percentage points a year less than in the “reference scenario”.

Eighth, China will become the world's largest energy consumer, ahead of the US, shortly after 2010. 

Ninth, under the reference scenario, emissions of carbon dioxide will jump by 57 per cent between 2005 and 2030. The US, China, Russia and India alone contribute two-thirds of this increase. China becomes the world's biggest emitter this year and India the third largest by 2015.

Tenth, even under the IEA's more radical “alternative policy scenario” CO2 emissions stabilise only by 2025 and remain almost 30 per cent above 2005 levels.

The rest of the world, then, 
wishes to enjoy the energy-intensive lifestyles that have, hitherto, been the privilege of less than a sixth of humanity. This desire does, however, have big consequences for the 
world's economic, strategic and environmental future.

The obvious economic question concerns future prices. Today, the price of oil, deflated by the unit value of exports from the high-income countries, is higher than it has been since the beginning of the 20th century. Barring big technological breakthroughs in energy supply or unexpectedly large finds of oil and gas, energy would seem likely to remain relatively expensive. 

Yet, to many, a surprise of the 1980s was how much supply finally came on stream and how low demand growth became after the price shocks of the 1970s. Might such an adjustment happen again and, if so, how quickly? Or should we regard the combination of fast-growing giant emerging economies and the dominance of national energy suppliers as fundamentally different?

The big strategic questions concern energy security and the shift in the balance of power towards unattractive regimes, be they Vladimir Putin's Russia, Hugo Chávez's Venezuela, Mahmoud Ahmadi-Nejad's Iran or the House of Saud's Arabia. 

The shift in the balance of power occurs in two ways: first, a growing proportion of the fuels vital for what we now think of as civilised life come from just a few, not necessarily friendly, suppliers; second, these countries are becoming vastly richer. Thus, Opec revenues are forecast to triple (admittedly, in depreciating dollars) between 2002 and this year.

The challenge to security comes partly from the difficulty of replacing oil as a transport fuel. Thus, the concentration of likely supply in the Middle East is, inevitably, a concern. So, too, is Europe's growing reliance on Russian gas. 

Concerns over energy security also come from the potential for competition for supplies among the big consumers. The sensible approach is to rely on the market. But that may be hard when prices shoot up. At some point, American politicians may ask why the US expends blood and treasure in order to achieve security in the Middle East for the benefit of China. True imperialism – the attempt to seize energy resources for one's own benefit – would be a ghastly error. But to err is all too human. 

Finally, we have global warming. Three points shine out on this. First, despite the blather, nothing effective has been done or yet seems likely to be done. Second, effective policy will require big changes in incentives across the globe, including, not least, in the large emerging economies. Third, dramatic changes in technology will also be required, the most important of which will be towards carbon-capture-and-storage at coal-fired power plants. 

What is the bottom line? It is simple: commercial energy is the staff of our contemporary life. As demand for energy rises, nothing is more important than ensuring increased supply and efficient use, while curbing environmental damage. Today's high prices are a start. Fundamental innovation and high prices on greenhouse gas emissions must follow.
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