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ABSTRACT 

#ÈÉÎÁȭÓ ÓÕÒÇÉÎÇ ÅÃÏÎÏÍÙȟ ÉÎÃÒÅÁÓÉÎÇÌÙ ÕÒÂÁÎÉÓÅÄ ÐÏÐÕÌÁÔÉÏÎȟ ÁÎÄ ÒÏÌÅ ÁÓ ÔÈÅ Ȭ×ÏÒÌÄȭÓ 

ÆÁÃÔÏÒÙȭȟ ÈÁÓ ÒÅÓÕÌÔÅÄ ÉÎ ÅÎÅÒÇÙ ÄÅÍÁÎÄ ÄÏÕÂÌÉÎÇ ÅÖÅÒÙ ÄÅÃÁÄÅȟ ÁÎÄ ÉÔ ÏÖÅÒÔÁËÉÎÇ ÔÈÅ 

U.S. this year to become the largest consumer of energy worldwide. At 66%, the 

majority of that energy comes from coal, with the consequences of pollution and GHG 

emissions. In response, #ÈÉÎÁȭÓ ÇÏÖÅÒÎÍÅÎÔ ÍÁÄÅ ÒÅÎÅ×ÁÂÌÅ ÅÎÅÒÇÙ Á ÎÁÔÉÏÎÁÌ ÐÒÉÏÒÉÔÙ 

in 2005 with a target of 15% renewables by 2020, and introduced a raft of supporting 

legislation. Progress towards this goal has been impressive and in 2009 China leads in 

solar hot water, is second in wind power, and dominates wind turbine and PV 

manufacturing. However, the reaction of some in the U.S. has been to characterise this 

as a race between the two countries, with the stakes being green jobs, energy security, 

and even global economic leadership.  Using this analogy of a race as a framework for 

my analysis, I look at the real positions of China and the U.S. in the deployment and 

manufacturing of renewables, and their capabilities in the areas of innovation, funding, 

and policy. With the help of a SWOT analysis I find that China is indeed making 

impressive progress in renewables compared to the U.S., and that this can be attributed 

ÔÏ ÔÈÅÉÒ ȬÃÏÍÐÁÒÁÔÉÖÅ ÁÄÖÁÎÔÁÇÅȭ ÉÎ ÍÁÎÕÆÁÃÔÕÒÉÎÇ ÁÎÄ ÅÆÆÅÃÔÉÖÅ ÇÏÖÅÒÎÍÅÎÔȟ ÖÅÒÓÕÓ 

!ÍÅÒÉÃÁȭÓ ÍÏÒÅ ÄÙÓÆÕÎÃÔÉÏÎÁÌ ÁÐÐÒÏÁÃÈȢ I go on to argue that renewable energy is in 

fact a positive sum game, and portraying it as a race distracts from the potential 

benefits of cooperation, and doing it regardless. Finally, renewable energy is placed in 

the broader geo-political context, and is shown to be of both strategic and ideological 

importance to the wider  ambitions of the two nations.  
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1 INTRODUCTION 

Ȱ4ÈÅÒÅ ÉÓ ÎÏ ÏÔÈÅÒ ÒÏÁÄ ÆÏÒ #ÈÉÎÁ ÅØÃÅÐÔ ÔÈÅ ÒÏÁÄ ÔÏ ÓÕÓÔÁÉÎÁÂÌÅ ÄÅÖÅÌÏÐÍÅÎÔȱ  

Zhenhua Xie, quoted in Time Magazine (Zhenhua 2008) 

1.1 BACKGROUND 

For thousands of years China was essentially self-sufficient in providing for the needs 

of its population and economy from within its own borders, indeed Hsiung (2002) 

suggests this is one of the reasons it  ÓÔÁÙÅÄ ÉÓÏÌÁÔÉÏÎÉÓÔȟ ÁÓ ÔÈÅÒÅ ×ÁÓÎȭÔ ÁÎÙÔÈÉÎÇ ÉÔ 

needed from the rest of the world. Naughton  (2007) describes how 90% of the 

population was rural, and the largely agrarian economy revolved around a sustainable 

form of agriculture that depended on high inputs of labour and resource recycling, and 

what energy was required was supplied by sustainable forms of traditional biomass. 

The world, however, faces a very different China today. It is the most populous nation 

at 1.3 billion and 20% of the world total (Li and Ma 2009), and increasingly urbanised 

as 46% now live in cities (China Popin 2009). It has become the Ȭ×ÏÒÌÄȭÓ ÆÁÃÔÏÒÙȭ, with 

64% of its GDP trade related (Brandt and Rawski 2008)and makes one third of the 

×ÏÒÌÄȭÓ consumer electronics, and a quarter of its white goods(Shenkar 2006). In 2009 

it  ÓÕÒÐÁÓÓÅÄ ÔÈÅ 5Ȣ3Ȣ ÔÏ ÂÅÃÏÍÅ ÔÈÅ ×ÏÒÌÄȭÓ ÌÁÒÇÅÓÔ ÃÁÒ ÍÁÒËÅÔȟ with 50 million vehicles 

now on the roads (Wu 2009), and with a gross domestic product (GDP) of US$4.4 

ÔÒÉÌÌÉÏÎ ÉÔ ÉÓ ÔÈÅ ×ÏÒÌÄȭÓ ÔÈÉÒÄ ÌÁÒÇÅÓÔ ÅÃÏÎÏÍÙȟ ÏÖÅÒÔÁËÉÎÇ 'ÅÒÍÁÎÙ ÉÎ ςππχȟ ÁÎÄ 

expected to overtake the U.S. to be number one sometime around the middle of this 

century (Sommerville 2006). 

China started on this path to industrialisation in 1949 because of what Lee describes as 

the Chinese Communist PartyȭÓ (CCP) ÄÅÔÅÒÍÉÎÁÔÉÏÎ ÔÏ ÂÕÉÌÄ Á ÍÁÓÓÉÖÅ ȰÓÏÃÉÁÌÉÓÔ 

ÉÎÄÕÓÔÒÉÁÌ ÃÏÍÐÌÅØȱ, so that China would never again succumb to the incursions and 
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humiliations it suffered at the hands of industrialised nations like Japan, the U.S., and 

the European colonialist powers at the beginning of the 20th century (Lee 2009). But 

the path to being an industrial power has come at a costȢ #ÈÉÎÁȭÓ ÉÎÄÕÓÔÒÉÁÌ ÍÉØ ÉÓ 

skewed towards energy intensive manufacturing of iron & steel, aluminium, cement, 

and glass, to provide the infrastructure to support its economic growth and rapid 

urbanisation (Hui Ren 2007), and as Martinot and Li (2007) ÐÏÉÎÔ ÏÕÔ ÔÈÁÔȟ ȰChina is not 

only meeting the rapidly growing needs of its own people for services like 

transportation, refrigeration, and hot water; it is also serving as factory to the world, 

using large amounts of energy to mÁËÅ ÇÏÏÄÓ ÔÈÁÔ ÁÒÅ ÃÏÎÓÕÍÅÄ ÁÂÒÏÁÄȢȱ  

As a result, energy consumption in China is currently doubling every decade (Martinot 

and Li 2007), and China passed an important  watershed, and the U.S. in 2010 to 

ÂÅÃÏÍÅ ÔÈÅ ×ÏÒÌÄȭÓ ÌÁÒÇÅÓÔ ÃÏÎÓÕÍÅÒ ÏÆ ÅÎÅÒÇÙ (International Energy Agency 2010). It 

is natural to question the sustainability of this trajectory. If it continues on its current 

path and attains a per capita energy consumption similar to developed countries like 

*ÁÐÁÎ ÁÎÄ 'ÅÒÍÁÎÙȟ #ÈÉÎÁ ÁÌÏÎÅ ×ÏÕÌÄ ÃÏÎÓÕÍÅ ÏÖÅÒ ÈÁÌÆ ÔÈÅ ×ÏÒÌÄȭÓ ÅÎÅÒÇÙ ÓÕÐÐÌÉÅÓ 

(Berrah, Feng et al. 2007). 

  

Fig. 1 3ÔÅÅÌ -ÉÌÌÓ ÉÎ "ÅÎØÉȟ ÏÎÅ ÏÆ #ÈÉÎÁȭÓ ÍÏÓÔ ÐÏÌÌÕÔÅÄ ÃÉÔÉÅÓ (Photo: Li Junfeng) 

But itȭÓ ÎÏÔ ÊÕÓÔ ÔÈÅ ÓÉÚÅ ÁÎÄ ÒÁÔÅ ÏÆ ÇÒÏ×ÔÈ ÏÆ #ÈÉÎÁȭÓ ÄÅÍÁÎÄ ÆÏÒ ÅÎÅÒÇÙ ÔÈÁÔ ÉÓ ÏÆ 

concern. China is predominantly a coal based economy.  At 66%, it is the backbone of 
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#ÈÉÎÁȭÓ ÅÎÅÒÇÙ ÓÕÐÐÌÙ (International Energy Agency 2010),and the equivalent of two 

600MW coal fired power stations are added each week (Martinot and Li 2007). This 

causes domestic issues of pollution . The World Bank estimates pollution costs China 8-

10% of its GDP, and the World Health Organisation (WHO) says seven of the ten 

×ÏÒÌÄȭÓ ÍÏÓÔ ÐÏÌÌÕÔÅÄ ÃÉÔÉÅÓ ÁÒÅ ÉÎ #ÈÉÎÁ (Butler 2005). As Fig. 2 shows, #ÈÉÎÁȭÓ ÒÅÌÉÁÎÃÅ 

on that most polluting of fuels has also propelled it to the number one position in global 

greenhouse gas (GHG) emissions since 2007 (McKinsey & Company 2009), with the 

result that it is becoming increasingly clear thatȟ Ȱ... stopping global warming is a battle 

×ÈÉÃÈ ÃÁÎÎÏÔ ÂÅ ×ÏÎ ×ÉÔÈÏÕÔ #ÈÉÎÁȭÓ ÐÁÒÔÉÃÉÐÁÔÉÏÎȱ (Wang, Yin et al. 2009) 

 

Fig. 2 Largest GHG emitters in 2007 (McKinsey & Company 2009) 

4ÈÅÒÅ ÓÅÅÍÓ ÌÉÔÔÌÅ ÐÒÏÓÐÅÃÔ ÔÈÁÔ #ÈÉÎÁȭÓ ÖÏÒÁÃÉÏÕÓ ÁÐpetite for energy will stop growing 

any time soon, because as Lee (2009) explains, ÔÈÅ ##0ȭÓ ÌÅÇÉÔÉÍÁÃÙ ÉÓ predicated on 

continued economic growth bringing prosperity to the masses. Indeed, the target of 

quadrupling GDP between 2000 and 2020 in order to build Ȱ8ÉÁÏËÁÎÇȱ or a well off 

society, is now ensconced in policy (The Climate Group 2009). This leaves the CCP with 

only two possible solutions to its energy issues ɀ decrease energy intensity or find less 

carbon intensive sources of production (Wang, Yin et al. 2009). It is already tackling the 
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first of these through the Energy Conservation Law and an aggressive target of 

reducing energy intensity by 20% between 2005 and 2010 (Wu 2009). However, 

despite shutting  down more than two thousand inefficient steel and cement mills this 

year alone (Associated Press Correspondents in China 2009), the problem has proved 

more intractable than expected, and energy intensity unexpectedly rose by 3% in the 

first half of 2010 ÉÎ Á ÐÅÒÖÅÒÓÅ ÒÅÁÃÔÉÏÎ ÔÏ ÔÈÅ ȬÇÒÅÅÎȭ stimulus package (Johnson 2010). 

Figure 3 shows that coal is expected to remain the dominant form of energy through to 

the middle of this century , although proportionally it is forecast to drop slightly to 53% 

(Asian Development Bank 2009). Finding ways to make its use more efficient and less 

polluting must be a priority, and the government is already closing smaller and older 

power stations, and replacing them with more modern supercritical and ultra-

supercritical units, and is also looking at the technologies of gasification, liquefaction, 

and carbon capture and storage (Ni 2009).  

 

Fig. 3 Growth in China energy supply 1990-2030, where NRE= renewable energy (Asian 

Development Bank 2009) 
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Gas is expected to play an increasing role in de-ÃÁÒÂÏÎÉÓÉÎÇ #ÈÉÎÁȭÓ ÅÎÅÒÇÙ ÓÕÐÐÌÙ 

(International Energy Agency 2010), and also nuclear power - China has twenty four 

nuclear power plants under construction, and plans for a tenfold increase between now 

and the middle of the century (World Nuclear Association 2010). 

Then, of course, there are the renewable energies, which will be the focus of the rest of 

this report. In 2004 China surprised the world by announcing an ambitious target of 

10% renewable energy by 2010 and 15% by 2020 (Martinot and Li 2008). In fact it met 

its 2010 target two years early, and is in the process of revising the 2020 one upwards 

(Martinot and Li 2010). Then in 2009 it overtook the traditional leaders in advanced 

renewable technology - Europe, the U.S. and Japan ɀ ÔÏ ÂÅÃÏÍÅ ÔÈÅ ×ÏÒÌÄȭÓ ÌÁÒÇÅÓÔ 

manufacturer of solar panels and wind turbines (Bradsher 2010). This has been 

greeted with a mixture of awe and alarm by industrialised nations, who according to 

the HSBC report titled Ȭ! #ÌÉÍÁÔÅ ÆÏÒ 2ÅÃÏÖÅÒÙȡ 4ÈÅ ÃÏÌÏÕÒ ÏÆ ÓÔÉÍÕÌÕÓ ÇÏÅÓ ÇÒÅÅÎȭ, were 

hoping to re-vitalize their economies after the global financial crisis (GFC) by funnelling 

Á ȰÓÉÚÅÁÂÌÅ ÐÒÏÐÏÒÔÉÏÎȱ ÏÆ ÔÈÅÉÒ ÓÔÉÍÕÌÕÓ ÐÁÃËÁÇÅÓ ÉÎÔÏ creating green jobs and new 

export industries. (Robbins, Clover et al. 2009) 

Each country has reacted differently to #ÈÉÎÁȭÓ ÒÁÐÉÄ ÒÉÓÅ ÉÎ ÒÅÎÅ×ÁÂÌÅ ÅÎÅÒÇy. Some in 

Europe have seen it as an opportunity to provide equipment and expertise (REN21 

2010), others such as Japan and South Korea have welcomed the opportunity to 

collaborate with China to build Asian capacity in renewable energy (Bacani 2009), but a 

very vocal section in the U.S. has chosen to characterise it  as a competition, or race, 

between China and the U.S. for supremacy in renewable energy, as demonstrated by the 

collection of headlines in fig. 4. 
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Fig. 4 Headlines describing a renewable energy race between China and the U.S. 

Henry Kissinger (2005) suggests that behind this rhetoric are existing fears and 

mistrust of China in the areas of trade imbalance, military build -up, and exchange rates, 

and now America is adding another one ɀ energy security, 

Ȱɍ#ÈÉÎÁȭÓɎ ÅÆÆÏÒÔÓ ÔÏ ÄÏÍÉÎÁÔÅ ÒÅÎÅ×ÁÂÌÅ ÅÎÅÒÇÙ ÔÅÃÈÎÏÌÏÇÉÅÓ ÒÁÉÓÅ ÔÈÅ ÐÒÏÓÐÅÃÔ 

that the West will someday trade its dependence on oil from the Mideast for a 

ÒÅÌÉÁÎÃÅ ÏÎ ÓÏÌÁÒ ÐÁÎÅÌÓȟ ×ÉÎÄ ÔÕÒÂÉÎÅÓ ÁÎÄ ÏÔÈÅÒ ÇÅÁÒ ÍÁÎÕÆÁÃÔÕÒÅÄ ÉÎ #ÈÉÎÁȱ 

(Bradsher 2010) 

However, by characterising it as a race, there is a danger that the true facts and 

complexity of the situation will be lost behind scaremongering and nationalistic 

rhetoric. The prospect of China and America competing in renewable energy is an 

important issue that should concern the rest of the world, so it deserves serious debate 

based on the facts and objective observation ɀ and that is the main purpose of this 

dissertation. 

 

Ȱ#ÈÉÎÁ ÌÅÁÄÉÎÇ 'ÌÏÂÁÌ 2ÁÃÅ ÔÏ -ÁËÅ #ÌÅÁÎ %ÎÅÒÇÙȱ ɀ New York Times, Jan 31st 2010. 
(Bradsher 2010) 
 

Ɂ"ÈÕɯÛÏÌɯ42ɯÒÌÌ×ɯÜ×ɯÐÕɯÛÏÌɯÊÓÌÈÕɯÌÕÌÙÎàɯÙÈÊÌȳɂɯɬ National Journal, Energy & 

Environment, Aug 2 nd 2010. (McDonald 2007; Harder 2010) 

 
ñRunning for first in the clean energy race, America & Chinaò ï China Clean Energy 

Network, 29
th
 Jan 2010. (China Clean Energy Network 2010) 

 

òEnergy ministers meet in US to discuss clean energy: Who will be in the 

clean energy race ?ó ð Natural Resources Defense Council, July 19
th

 2010. (Schmidt 

2010 ) 

 

ñWhoôs winning the clean energy race? Growth, Competition and Opportunity in the 

Worldôs Largest Economiesò ï The PEW Environment Group, 2010. (PEW Group 2010) 

 
òA Race Everybody Wins: China, Japan and South Korea team up to challenge America for 

green-tech supremacyó Time Magazine, 20
th

 July 2009. (Bacani 2009) 
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1.2 RESEARCH METHODS AND QUESTIONS 

Due to the socio-political nature of the topic, my overall approach to the issue will be 

inductive rather than deductive, following the premise that, ȰȢȢȢ arguments based on 

experience or observation are best expressed inductively, while arguments based on 

ÌÁ×Óȟ ÒÕÌÅÓȟ ÏÒ ÏÔÈÅÒ ×ÉÄÅÌÙ ÁÃÃÅÐÔÅÄ ÐÒÉÎÃÉÐÌÅÓ ÁÒÅ ÂÅÓÔ ÅØÐÒÅÓÓÅÄ ÄÅÄÕÃÔÉÖÅÌÙȱ (Naked 

Science Society 2008). 

The title of this dissertation - Is China winning the renewable energy race? - is 

deliberately polemic. However, it provides a working hypothesis for critical analysis of 

the real issues behind the headlines. The intent is to test the hypothesis with 

observations and data, i.e. a hypothetico-deductive approach. In doing so, more specific 

research questions will be raised:- 

Who is ahead in renewable energy  ɀ China or the U.S.? The first step is to look at the 

real status of both countries across the metrics of renewables capacity, manufacturing 

industry , and trends over time. This requires collecting accurate and reliable data, as 

current as possible as the situation is changing rapidly, and analysing it using tables, 

graphs and charts to highlight the trends and make comparisons between China and 

the U.S.. In this, the reliability of data from China can be a concern ɀ see box 1. 

Why the different capabilities  in renewable energy ? The second step is to 

understand what is different about their approaches and capabilities that can explain 

their relative positions as identified above. This requires a literature search across a 

broad range of policy, economic, government and NGO publications, concentrating on 

what the literature points to as the three ȬÌÅÖÅÒÓȭ a country needs to control to be 

successful in renewable energy ɀ policy, innovation, and funding.  
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Is characterising it as a race correct or even useful, what strategies have been 

successful and unsuccessful, and what are the broader geo -political 

ramifications ? These questions will be tackled in the discussion section of the report. 

In order to assist with my interpretation of the results a strategic business planning 

tool called SWOT analysis will be employed, which helps highlight the Strengths, 

Box 1 - The reliability of energy statistics in China 

Chinese energy statistics are often criticised, and justifiably so, as there is definitely a weak system of 

tracking energy in the economy, and a legacy of the control economy to make the figures fit what the 

government wants to hear. Since 1982 there has been a separate office within the Chinese National 

Bureau of Statistics (NBS) to survey and compile energy statistics, but there were only four people 

assigned to this important task. As a result the statistics tended to concentrate on state owned 

enterprises where information was more readily available, with the growing private sector left to 

ÅÓÔÉÍÁÔÉÏÎÓȢ 4ÈÅÙ ÁÌÓÏ ÄÉÄÎȭÔ ÃÏÎÆÏÒÍ ÔÏ ÉÎÔÅÒÎÁÔÉÏÎÁÌÌÙ ÒÅÃÏÇÎÉÓÅÄ ÄÅÆÉÎÉÔÉÏÎÓ ÁÎÄ ÃÁÔÅÇÏÒÉÚÁÔÉÏÎÓȟ 

making comparisons difficult.  

 

The issue came to a head during the late 1990s to early 2000s when a central government edict went 

out to provinces to close down inefficient and unsafe small coal mines. However, local economies 

were heavily reliant on their output so instead of shutting them down the local officials just stopped 

reporting their output. Coal being such a substantial proportion of the total energy supply meant a 

significant underreporting of Chinese energy supply for a number of years. However, whilst energy 

supply had supposedly declined by 20% over the period, all other indicators of energy use and 

economic production remained on track ɀ GDP, for example, increased 36% over the same period. 

The figures for coal production were eventually revised upwards by 30% (Naughton 2007). 

Considering the importance of energy to economic growth and therefore political stability, the CCP 

realised it had overhaul the system of eÎÅÒÇÙ ÓÔÁÔÉÓÔÉÃÓȟ ÁÎÄ ÉÎ ςππυ ÔÈÅ Ȭ)ÍÐÌÅÍÅÎÔÁÔÉÏÎ $ÅÃÒÅÅ ÆÏÒ 

ÔÈÅ 3ÔÁÔÉÓÔÉÃÓ ,Á×ȭ ÇÁÖÅ ÔÈÅ ."3 Á ×ÉÄÅÒ ÒÅÍÉÔ ÁÎÄ ÇÒÅÁÔÅÒ ÐÏ×ÅÒÓ ÔÏ ÃÏÌÌÅÃÔ ÄÁÔÁ ÁÃÒÏÓÓ ÓÔÁÔÅ ÁÎÄ 

private enterprises (Berrah, Feng et al. 2007). 

 

Since then, those close to China suggest they are trying hard to be honest and open with data, but still 

have problems collecting it (Martinot  and Li 2008). Lee points out thatȟ Ȱ#ÈÉÎÁȭÓ τυ ÍÉÌÌÉÏÎ ÌÏÃÁÌ 

ÏÆÆÉÃÉÁÌÓ ÒÅÍÁÉÎ ÔÈÅ ÍÏÓÔ ÆÏÒÍÉÄÁÂÌÅ ÏÂÓÔÁÃÌÅ ÔÏ ÉÍÐÒÏÖÉÎÇ ÔÒÁÎÓÐÁÒÅÎÃÙ ÉÎ #ÈÉÎÁȭÓ ÓÐÒÁ×ÌÉÎÇ 

ÅÃÏÎÏÍÙȢȱ (Lee 2008). At a meeting in Beijing this year the U.S. and China recognised the importance 

of reliable and comparable data to both countries, and resolved to cooperate on the collection of 

energy data, forecasting, and analysis of information in the future (The Green Leap Forward 2010). 

The figures I have used in this report are not direct from government sources, but are second hand 

from trusted international sources such as the IEA or World Bank, who have already done the 

verification and conversion process, so that we can be reasonably confident in our comparisons. 

When the source is a lesser one, I have verified the numbers across multiple trusted sources. 
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Weaknesses, Opportunities, and Threats to each country in terms of its renewable 

energy position. Further details on the methodology of SWOT analysis appears in 

Appendix 1. 

Finally, conclusions will be drawn, and commentary made on the degree to which the 

research was successful (or otherwise) in achieving its purpose, with suggestions made 

for potential areas of further study.  

1.3 SCOPE 

The scope of this report is deliberately limited to a consideration of only China and the 

U.S.. It is accepted that there is much going on in the rest of the world, such as the prior  

lead that Europe has shown in renewables, considerable manufacturing efforts in other 

Asian nations like Japan and South Korea, and the rapidly rising influence of India on 

the renewable energy scene. However, limitations of time and length preclude their 

inclusion. Similarly, renewable energy encompasses a broad range of technologies and 

industries, but in keeping with my theme, I will concentrate on those where China and 

the U.S. are competing around technology in the international arena. This means I woÎȭÔ 

consider rural/off grid renewables in China, particularly as these are of decreasing 

importance, as its rural electrification scheme has been so successful that less than 4 

million household remain without electricity, and the emphasis now is moving towards 

large scale, grid connected power solutions (Martinot and Li 2007). 
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2 THE FACTS ABOUT RENEWABLE ENERGY CAPABILITIES 

ȱ#ÈÉÎÁ ÉÓ Á ÐÏÏÒ ÃÏÕÎÔÒÙ ×ÉÔÈ ÎÏÔÈÉÎÇ ÃÏÍÐÁÒÁÂÌÅ ÔÏ ÔÈÅ ÔÒÅÍÅÎÄÏÕÓ ÒÅÓÅÁÒÃÈȟ 

industrial and economic resources that the U.S. has been blessed with. Yet ÔÈÅÙȭÒÅ 

blowing us away. The low carbon era is coming. We can be dragged into that 

newer, greener world by countries like China; or we can take up the challenge and 

ÂÅÃÏÍÅ ÔÈÅ ×ÏÒÌÄȭÓ ÌÅÁÄÅÒ ÏÕÒÓÅÌÖÅÓȢȱ  Bob Herbert in the New York Times (Herbert 

2010)   

In the course of this chapter we will compare the true capabilities of China and the U.S. 

in renewables. There are two distinct facets to explore - use of renewables in a 

couÎÔÒÙȭÓ ÅÎÅÒÇÙ ÓÕÐÐÌÙȟ ÁÎÄ ÍÁÎÕÆÁÃÔÕÒÉÎÇ ÃÁÐÁÃÉÔÙ ÉÎ ÉÔÓ ÅÃÏÎÏÍÙ, with the 

difference between the two being filled by imports and exports. It is important to make 

the distinction because they do not always go together, and have different benefits for 

the host country ɀ use confers the benefits of a lower carbon intensity, reduced 

pollution, and security of energy supply; whilst manufacturing supports green jobs and 

has potential balance of trade benefits. 

2.1 OVERALL ENERGY SUPPLY MIX 

Looking at the breakdown of primary energy supply in fig. 5 we see that both China and 

the U.S. are still predominantly  fossil fuel based economies - 85.6% in the case of the 

U.S. and 86.9% for China, and both above the world average of 81.4% (International 

Energy Agency 2010). Of the remaining non-fossil fuel energy supplies in the U.S., 

nuclear is the largest contributor at 9%, and renewables a minor share at 5%. China has 

a similar overall proportion of non-fossil fuel supplies, but nuclear currently 

contributes less than one percent, so the majority is in renewables. Therefore, China 

has more than double the proportion of renewables in its energy supply than the U.S. - 
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12.7% versus 5%., and in absolute terms is also the largest user of renewable energy 

worldwide  (REN21 2010). 

 

Fig. 5 U.S. and China share of primary energy supply (Compiled from various sources - see 

appendix 2) 
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Looking within the breakdown of renewables capacity for each country we see that the 

U.S. has a broader diversity of sources than China, with its strengths lying in hydro, 

traditional biomass, biofuels and wind, in that order. -ÅÁÎ×ÈÉÌÅȟ #ÈÉÎÁȭÓ ÌÅÁÄÉÎÇ 

position in the use of renewables is almost entirely due to just three sectors ɀ 

traditional biomass, hydro, and solar hot water (Solar HW). 

So, the first observation to make is that despite the disproportionate focus of politicians 

and press on wind power and photovoltaics (PV), 74% of total renewables capacity for 

China, and slightly less at 71% for the U.S. are actually in the low-tech 1st generation 

technologies, see fig 6. 

 

Fig. 6 U.S. & China renewable energy mix by generation. See appendix 3 for definition (U.S. 

Energy Information Administration 2009) 

2.2 FIRST GENERATION RENEWABLES 

Biomass: Biomass in the U.S. is a combination of firewood for stoves/grates, and use of 

by-products of the pulp and paper industry in Combined Heat and Power (CHP) plants. 

The former is in decline as newer technologies replace stoves and fireplaces in the 

home, whilst the latter is already at a high penetration with little room to grow  (U.S. 

Energy Information Administration 2009). In contrast, China is still growing in biomass 
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ɀ both in terms of the percentage of the resource utilised, and in the efficiency of 

utilisation through the application of new technology. Traditional wood and straw 

burning is an important energy source in rural areas for heating, hot water, cooking, 

and small scale industries, contributing 76% of rural energy supply (Ma, Oxley et al. 

2009).  According  to Larson, Zongxin et al. (2003) there is potential for wide scale 

application of advanced biomass technology in China, and as much as 500 million tons a 

year could be available for power generation. The government has already 

experimented with small scale managed forestry biomass and gasification of straw 

waste (Berrah, Feng et al. 2007). The 25MW biomass power plant pictured in fig. 7 

burns 200,000 tons of crop residues and tree branches annually (Martinot and Li 

2007). 

 

Fig.7 Biomass plant in Jinzhou, Hebei province.(Photo: Li Junfeng) 

Hydropower:  In hydropower, the US faces a similar dilemma to other developed 

countries ɀ that most of the economically feasible resources have already been 

exploited, as well as political and environmental considerations that prevent expansion 

(U.S. Energy Information Administration 2010). Accordingly, there are no new 

hydropower projects currently planned in the US, and only small growth is expected 

through re-powering and upgrading of existing facilities (OECD/IEA 2004). China, in 

contrast, is experiencing the largest growth of any country, nearly doubling its capacity 
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between 2004-2009 (REN21 2010), including 18GW from the Three Gorges Project 

alone. Moreover, a recent study suggests that China has still only exploited 25% of its 

available hydropower resources (Yang 2007).  

Biogas: Biogas is another area where China has the lead over the U.S.,  and in fact it is 

the leader in use of biogas worldwide with more than 20 million small household scale 

bio-digesters installed in rural homes since the 1950s, and approximately 1,600 

industrial scale biogas plants using animal and crop wastes to generate between 10-

100 kW of power (Martinot and Li 2007).  

Geothermal:  The U.S. leads world installed geothermal capacity at 3.1GW, and is 

growing ɀ six new plants came online in 2009, increasing capacity by 6%, and another 

200 projects underway (REN21 2010). China, meanwhile, has limited resources 

concentrated in Tibet and Yunnan Province, which so far have been little exploited.  

Both countries are exploiting low grade geothermal resources through ground source 

heat pumps. In China , use of GSHP for space heating and hot water is growing rapidly 

at 10% per annum (REN21 2009), and the current capacity is 9GWth, compared to 

13GWth in the US (Lund, Freeston et al. 2010). 

 

Fig. 8 China renewable energy targets (Martinot and Li 2007) 
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So, in 1st generation renewables China is both starting from a larger base than the U.S., 

and has greater capacity to grow. Fig. 8 shows ChinaȭÓ aggressive growth targets for all 

its traditional renewable energy resources over the next decade, versus Fig. 9 which 

shows them declining in the U.S.. 

 

Fig. 9 U.S. renewable energy mix over time (U.S. Energy Information Administration 2009) 

2.3 SECOND GENERATION RENEWABLES 

Biofuels:  !ÌÔÈÏÕÇÈ Á ÓÍÁÌÌ ÐÒÏÐÏÒÔÉÏÎ ÏÆ Á ÃÏÕÎÔÒÙȭÓ ÐÒÉÍÁÒÙ ÅÎÅÒÇÙ ÓÕÐÐÌÙȟ ÂÉÏÆÕÅÌÓ 

are a very important area as they are a substitute for reliance on imported oil for 

transportation fuel . In 2009 the U.S. produced 43 billion litres of biofuels, which is 

ÓÌÉÇÈÔÌÙ ÍÏÒÅ ÔÈÁÎ υπϷ ÏÆ ÇÌÏÂÁÌ ÐÒÏÄÕÃÔÉÏÎȟ ÖÅÒÓÕÓ #ÈÉÎÁȭÓ ςȢυ ÂÉÌÌÉÏÎ ÌÉÔÒÅÓ (REN21 

2010). However, first generation biofuels i.e. ethanol from corn and sugar cane, and 

biodiesel from vegetable oils, have faced a number of challenges recently, including 

unfavourable market conditions in the form of high corn prices and low oil prices, and 

fundamental doubts about the sustainability credentials of biofuels (REN21 2010). The 

latter revolves around competition with food crops/arable land, biodiversity impacts, 

and the lifecycle carbon emissions of biofuels compared to their fossil fuel substitutes. 

These concerns have led to consolidation in the US market, and after stimulating the 
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biofuel market in 2005, China backtracked in 2007 by announcing a halt to expansion 

of corn based ethanol (Xu 2006). In both countries the emphasis has shifted to 

advanced biofuels based on non food crops, cellulosic ethanol,  or algae based 

processes, and alternative low carbon vehicle technologies like compressed natural gas 

(CNG), battery electric vehicles (BEVs), and fuel cells, and it is in these areas where the 

real competition will be in the future - see box 2 on EVs. 

Wind. At 35GW, the U.S. is currently the leader in installed wind power, was the fastest 

growing market from 2004-2008, and grew by 10GW or 40% in 2009 ɀ see fig. 10 

(Lacey 2010). Impressive as this is, China has doubled its capacity for the last five years 

running, installed 13.8GW in 2009, and overtook Germany to become number two in 

installed capacity behind the U.S. (Atkinson, Shellenberger et al. 2009).  

 

Fig. 10 U.S. & China growth in wind capacity (Adapted from US DOE (2010) & REN21 (2009)) 

As we will explore in section 3.2, the GFC and regulatory paralysis in the U.S. has 

reduced funding for new projects such that the U.S. is expected to add only about  5-

7GW of new wind capacity in 2010, allowing China to take the position of largest 

installed capacity by the end of this year (Lacey 2010). Being beaten by China at one of 

its strengths has great symbolic significance for the U.S, and the symbolism of its iconic 
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wind ÆÁÒÍÓ ÉÓÎȭÔ ÌÏÓÔ ÏÎ ÔÈÅ #ÈÉÎÅÓÅ ÅÉÔÈÅÒȢ %ÖÅÎ ÔÈÏÕÇÈ ÔÈÅÙ ÃÕÒÒÅÎÔÌÙ ÏÎÌÙ ÃÏÎÔÒÉÂÕÔÅ 

πȢυϷ ÏÆ ÅÎÅÒÇÙ ÓÕÐÐÌÙȟ ÔÈÅ ÉÍÐÒÅÓÓÉÖÅ ÆÏÒÅÓÔÓ ÏÆ ÔÕÒÂÉÎÅÓ ÄÅÍÏÎÓÔÒÁÔÅ #ÈÉÎÁȭÓ 

seriousness about renewable energy and a low carbon future, and are harbinger of 

what China can achieve in other RE technologies in the future, if it sets its mind to it. 

Meanwhile, with a recent UN resource assessment sizing the wind potential in China at 

3,000GW (UNEP 2006), they are unlikely to hit capacity restrictions any time soon. 

Indeed, China is expected to continue to add new capacity at a rate of about 10GW per 

annum (Schwartz 2009)ȟ ÍÕÃÈ ÉÎ ÔÈÅ ÆÏÒÍ ÏÆ Á ÆÅ× ÓÏ ÃÁÌÌÅÄ Ȱ×ÉÎÄ ÍÅÇÁ-ÐÒÏÊÅÃÔÓȱ 

which expect to contribute 100GW of capacity from just six projects by 2020. This 

optimism has resulted in the ÇÏÖÅÒÎÍÅÎÔȭÓ ςπςπ ÔÁÒÇÅÔ recently being revised upwards 

to 120GW, from its original 30GW, set in 2007 (Martinot and Li 2010). 

 

Fig. 11 China wind resources (Ni 2009) 

There are issues that need to be overcome, of course. In the beginning many wind 

farms were built in the best resource areas in the deserts and plains of the northwest 

provinces and Inner Mongolia (Pellman 2010) ɀ see fig. 11. However, the bulk of 

demand comes from the coastal population and industrial centres in the east, and so 
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with local utilities lacking an incentive to connect wind farms to the grid, and high 

transmission losses for those that are connected, it has been reported that in 2007 as 

little as 10% of the installed wind capacity found its way to consumers (Schwartz 

2009). As a result more recent projects have been located closer to demand in eastern 

coastal cities like Shanghai and Guangdong, but this  brings problems of its own -  land 

is in short supply and more expensive, and the resource less, which can impact on the 

economics of a project. The response has been a tiered feed-in tariff fo r wind, and 

#ÈÉÎÁȭÓ ÆÉÒÓÔ foray into offshore wind farms, comprising 34 turbines providing 100MW 

to supply the Shanghai Expo(Zeppezauer and Carnabuci 2009). 

 

Fig. 12 He Lan Shan wind farm, Ningxia (Photo: Li Junfeng) 

PV: China is well blessed with solar resources, with over two thirds of it receiving more 

than 5,000 MJ per square metre annually(Ni 2009). As we see from fig. 13, like wind the 

greatest potential is in the west, and Tibet in particular. However, considering this huge 

potential, the utilisation of PV in China is very low, only 2% of global installed capacity 

in 2009, which from fig. 14 ranks it seventh in global terms. Most of this comprised the 

one million or so small rural off-grid systems as part of the rural electrification 

program (Martinot and Li 2007).  


























































































































