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ABSTRACT

#EET A6O OOOCET ¢ AATTTiuUh ETAOAAOET Ci U OOAAI
AAAOI OUBh EAO OAOGOI OAA ET AT AOcuU AAI AT A AT C
U.S. this year to become the largest consumer of energy worldwidét.66%, the

majority of that energy comes from coal, with the consequences of pollution and GHG
emissions. Inresponset EET A8 O C1T OAOT 1 AT O 1T AAA OAT AxAAT /
in 2005 with a target of 15% renewables by 2020, anthtroduced a raft of sugporting

legislation. Progress towards this goal habeen 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 characterisesthi

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

and even global economic leadershipUsing this analogy of a race as a framework for

my analysis, | look at the real positions of China and the U.S. in the deploymand

manufacturing of renewables, and their capabilities in the areas @fnovation, funding,

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

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

Ol OEAEO OAT i PAOAOEOA AAOAT OACAG ET 1 A1 O&EAI
' T AOEAAGO 11 OA AUOdEOHtdaykeltHathehewdbie BrerjyAsAnE 8

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

benefits of cooperation, ad 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 thewider ambitions of the two nations.
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1 INTRODUCTION

O4EAOA EO i1 1 OEAO OI AA A O #EET A AgAAD

Zhenhua Xie, quoted in Time Magazinghenhua 2009

1.1 BACKGROUND

For thousands of years China was essentially sedfifficient in providing for the needs

of its population and economy from within its own borders indeedHsiung (2002)

suggests tlis isone of the reasonst OOAUAA EOI 1 AGET T EOOh AO OEA
needed from the rest of the world Naughton (2007) describes how90% of the

population was rural, andthe largely agrarian economyrevolved around a sustainable

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

what energy was required wassupplied by sustainable forms oftraditional biomass.

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

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

as46% now live in cities (China Popin 2009. It has become the® T O1 A8 @GwiBAA OT OU
64% of its GDP trade relateqBrandt and Rawski 200§and makes one third of the

x | Olcdn8uder electronicsand a quarter of its white goodgShenkar 200. In 2009
tOOOPDAOOAA OEA 5838 O AAAT With 500nidn vehiclesi A6 O |
now on the roads(Wu 2009), and withagross domestic product GDB of US$4.4
OOEITEIT EO EO OEA x1 O1l A8O OEEOA 1 AOCAOO A:#
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 industrialisationin 1949 because of what Lee describes as

the Chinese Communist Pary @CP)A AOA O ET AOGET T O1 AOQOEIT A A | ¢

ET AOOOOE Ado thdt Chind woliidhéver againsuccumb to the incursions and



humiliations it suffered at the hands ofndustrialised nations like Japan, the U.Sand

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

the path to being an industrial power has come atacat # EET A6 O ET AOOOOEA
skewed towards energy intensivemanufacturing ofiron & steel, aluminium, cement,

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

urbanisation (Hui Ren 2007, and asMartinot and Li (2007) D1 ET O 1 GhidaishetAOh O
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 energyto MEA Ci1 1T AO OEAO AOA Ai 1 001 AA

As a result, energy consumption in China is currently doubling every deca¢iartinot

and Li 2007), andChinapassd an important watershed, andthe U.Sin 2010 to

AAATT A OEA x1 01 AG0O 1 Aoxgrkiddal E”drdy Sgdricyd2010.it £ AT AC
is natural to question the sustainability of thistrajectory. If it continues on its current

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

*ADAT AT A ' AOI AT uUunh #EETA AITTTA x1OI A AiT100I

(Berrah, Feng et al. 200).

Fig. 13 OAAT -E11 0 ET " Al @Eh 1 i(Photd: Bufdadgi1 AGO 11 OO0
Butit® 17T O EOOO OEA OEUA AT A OAOA T &£ C¢OI xOE 1

concern. Chinds predominantly a coal based economyA 66%, it is the backbone of



#EET A3 O AT (htérgationaDEh&rgy IAgéncy 2010,and the equivalent of two

600MW coal fired power stationsare addedeach week(Martinot and Li 2007). This

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

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

xT Ol A6O 1100 DPI I 1 (EdeA2005)EASE OshdwIHAE EHTA 6#CE EG AN E
on that most polluting of fuelshasalsopropelled it to the number one position inglobal
greenhouse gagGHG)emissionssince 2007(McKinsey & Company 2008 with the

result that it is becoming increasingly clear thal ...sfbpping global warming is a battle

xEEAE AATTT O AA x11 xEQWand)¥Onetdt FOODPAS O DAOOEAE

Gigatons CO,e

China 7.6
United States ‘7.2
Indonesia ‘3.5

Brazil 2.6
Russia 2.1
India 2.1
Japan 1.3
Germany 0.9

Canada 0.8

Mexico 0.8

Fig.2 Largest GHG emitters in 200{McKinsey & Company 2009
4EAOA OAAT O 1 EOOI A DPOI (pbifefodendddy wildstop gedwing 6 O O
any time soonbecause as Le€2009) explains, OEA # #0838 O prefiatedoB | AAU E(
continued economic growth bringing prosperity to the massedndeed, thetarget of
quadrupling GDP between 2000 and 2020 in order to buil® 8 E AT & Awelldff
society, is now ensconced inpolicy (The Climate Group 200%. This leaves the CCRith
only two possiblesolutions to its energy issueg decrease energy intensity or find less
carbon intensive sources oproduction (Wang, Yin et al. 2009 It is already takling the

3



first of thesethrough the Energy Conserviion Law and an agressivetarget of
reducing energy intensity by 20% between 2005 and 2010wWu 2009). However,
despite shutting down more than two thousand inefficient steel and cement mg this
year alone (Associated Press Correspondents in China 20Q@he problem has proved
more intractable than expectedand energy intensityunexpectedlyrose by 3% in the

firsthalf of 20010ET A DAOOAOOA O Atmaldpackage@Qdhnsén2@®).OCOA AT

Figure 3 shows thatcoalis expected toremain the dominant form of energythrough to
the middle of this century, although proportionally it is forecast todrop slightly to 53%
(Asian Development Bank 2009 FAnding ways to make its use more efficient and less
polluting must be a priority, and e government isalready closing smallerand older
power stations, and replacing them with more modern supercritical and ultra
supercritical units, and isalso looking at the technologies of gasification, liquefaction,

and carbon capture and storag€éNi 2009).

3,500.0

3,000.0

2,500.0

L 2,000.0
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1,500.0

1,000.0

500.0

0.0
1990 1995 2000 2005 2015 2030
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Fig. 3Growth in China energy supply 1992030, where NRE= renewable energyAsian

Development Bank 2009



Gas is expected to play an increasing roleindeAOAT T EOET C #EET A3 O AT/
(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, therare therenewable energdes, which will be the focus of the rest of

this report. In 2004 Chinasurprised the world by announcingan ambitioustarget of

10% renewable energy by 2010 and 15% by 2020Martinot 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). Thenin 2009 it overtook the traditional leaders in advanced

renewable technology- Europe, the U.S. and JaparO1T AAAT 1T A OEA x1 Ol A&
manufacturer of solar panels and wind turbinegBradsher 2010). This has been

greeted with a mixture of awe and alarm byndustrialised nations, whoaccording to

the HSBC reportitled 0!  #1 ET AOA £ O 2AAT OAOUd awerA AT 11
hoping tore-vitalize their economiesafter the global financial crisis (GFG by funnelling

A OOEUAAAT A POI Bl OOCET 1 6 crealing@réeA jBbSandn@E i O1 OO ¢

export industries. (Robbins, Clover et al. 2000

Each country has reacted differentlyté¢t EET A6 O OADPEA OEY38om&ih OAT A
Europe have seen it as an opportunity to provide equipment and expertisdcREN21

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

collaborate with China to build Asian capacity in renewable energiBacani 2009, buta

very vocal sectionin the U.Shas chosen taharaderise it as a competition, or race,

between China and the U.S. for supremacy in renewable energ@g demonstrated by the

collection of headlines in fig 4.



O#EET A 1 AAAET ¢ ' 11 AAT zXNdwArArk Tnes, JaA BL2010¢# |
(Bradsher 2010

2" EOQwUT T w4 2wol I x wU x wp dMefidndl JodEral Enédgy B O1 U
Environment, Aug 2 " 2010.(McDonald 2007; Harder 2010)

ARunning for first in theTic€HnaCGeanEeaaigyr g
Network, 29" Jan 2010(China Clean Energy Network 2010

OEnergy ministers meet in US to discuss ¢
clean energy race ? 05 Natural Resources Defense Council, July 19 h 2010. (Schmidt
2010 )

wi nni n grace’hGeowtt,|Cengpetitior ane @pgortunity in the

i Whoos

Wor |l dbés Lar geThe PER Eovinoanment &oup, 20@EW Group 201PD
0OA Race Everybody Wins: China, Japan
greert e ¢ h s ufmeavViagmzing, @Quly 2009(Bacani 200p

Fig. 4 Headlinedescribing arenewable energy racebetween China and the U.S.

Henry Kissinger(2005) suggests that behind this rhetoric areexisting fears and
mistrust of Chinain the areas oftrade imbalance, military build -up, and exchange rates

and now America is addinganother onez energy security,

Or #EET ABOY AEAE OO0 O AT T ET AGA OAT AxAAT .,
that the West will someday trade its dependence on oil from the Mideast for a
OAT EATAA 11T O1T1 AO PATAI 6h xET A OOOAETAO

(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, sib deserves serious debate
based on the facts andbjective observationz and that is themain purpose of this

dissertation.



1.2 RESEARCH METHODS ANIMESTIONS

Due to the sociepolitical nature of the topic, my overall approachto the issuewill be

inductive rather than deductive, following the premise thatO @&rgunents based on

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

I AxOh OOI AGh T O 1T OEAO xEAAT U AAAAD@®AKAd DOET 2

Science Society 2008

The title of this dissertation - Is China winning the renewable energy race?s
deliberately polemic. However, it provides a working hypothesis for criticahnalysis of
the real issues behind the headlinesThe intent isto test the hypothesis with
observations and datai.e. ehypothetico-deductive approach. In doing somore specific

research questionswill be raised:-

Who is ahead in renewable energy z China or the U.S? The first step is to look at the
real status ofboth countries acrossthe metrics ofrenewables capacitymanufacturing
industry, and trends over time This requirescollecting accurate and reliabledata, as
current as possible as the situation is changing rapidly, and analysing it usitaples,
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 concernseebox 1.

Why the different capabilities in renewable energy ? The second step is to
understand what is different about their approachesand capabilitiesthat 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 threeO 1 A @ BoOr@ngneeds tocontrol to be

successful in renewable energy policy, innovation, and funding.



Box 1- Thereliability of energy statistics in China

Chinese energy statistics are oftenriticised, and justifiably sq 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 t
govemment wants to hear. Since 1982 there has been a separate office within the Chinese Natio
Bureau of Statistics (NBS) to survey and compile energy statistics, but there were only four peop
assigned to this important task. As a result the statistics teted to concentrate on state owned
enterprises where information was more readily available, with the growing private sector left to
AOOGEI ACET 108 4EAU Al 01 AEAT 8O0 Ai1T & Oof 01 EIT(

making comparisons diffcult.

The issue came to a head during the late 1990s to early 2000s when a central government edict we
out to provinces to close down inefficient and unsafe small coal mines. However, local economi
were heavily reliant on their output so instead ofshutting them down the local officials just stopped
reporting their output. Coal being such a substantial proportion of the total energy supply meant
significant underreporting of Chineseenergy supplyfor a number of years. Howeverwhilst energy

supply had supposedly declined by 20% over the period, all other indicators of energy use an
economic production remained on trackz GDP, for example, icreased 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 CC

realised it had overhaul the system ofk AOCU OOAOEOOEAOh AT A EIT ¢

OEA 30AOEOOEAO , Axd GCAOA OEA ."3 A xEAAO OAI

private enterprises (Berrah, Feng et al. 200).

Since then, thoselose toChinasuggest trey aretrying hard to be honest and open with data, but still
have problems collecting it (Martinot and Li 2008). Lee points out thath O# EET A8 O 1

I EEEAEA]I O OAIl AEI OEA 110060 & Ol EAAAT A 1T AOOAA
AAT T T (Leg 80D9. At a meeting in Beijing this year the U.S. and China recognised the importan
of reliable and comparable data to both countries, and resolved to cooperate on the collection

energy data, forecasting, and angsis of information in the future (The Green Leag-orward 2010).

The figures | have used in this report are not direct from government sources, but are second har
from trusted international sources such as the IEA or World Bank, who have already done th
verification and conversion process, so that wean be reasonably confident in our comparisons

When the source is a lesser one, | have verified the numbers across multiple trusted sources.

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 discussiosection of the report.
In order to assist with my interpretation of the resultsa strategic business planning

tool called SWOT analysiwill be employed, which helpshighlight the Strengths,



Weaknesses, Opportunities, and Threats to each country in terms of itnewable
energy position. Further details on the methodology of SWOT analysis appears in

Appendix 1.

Finally, conclusionswill be drawn, and commenary madeon the degree to which the
research was successful (or otherwise) in achievinigs purpose,with suggestions made

for potential areasof further study.

1.3 SCOPE

The scope of this report is deliberately limited to a consideration afnly China and the
U.S.It is accepted that there is much going on in the rest of the world, such the prior
lead that Europe has showiin renewables considerable manufacturing efforts in other
Asian nations like Japan and South Korea, and the rapidly rising influence of India on
the renewable energy sceneHowever, 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, | will concentrate on those where China and
the U.S. are competing around technology in the international arena. This means liwd O
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 tawards

large scale, grid connected power solution@Martinot and Li 2007).



2 THE FACTS ABOURENEWABLE ENERGY CABILITIES

O#EET A EO A DPiT O AT O1 O0OU xEOE 11 OEET ¢ Al
industrial and economic resources that the U.S. has been blessed witd. et U O A
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
AAAT T A OEA x1 Ol ABobHelbek ik thelNew YoroToreghérbdrd O 8 6
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 exploreuse of renewables in a

cou OOUB8O AT AOcCU OO6PPI Uh AT A | AwibwmAAOOOET ¢ A

difference between the two being filled by imports and exportslt is important to make

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

the host country z 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 SUPPMIX

Looking at the breakdown ofprimary energy supply infig. 5we see that both China and
the U.S. are stilpredominantly fossil fuel based economies85.6% in the case of the
U.S. and 86.9% for Chinand both above the world average of 81.4%international
Energy Agency 2010. Of the remaining nonfossil fuel energy supplies in the U.S.,
nuclear is the largestcontributor at 9%, and renewables a minor share at 5%. China has
a similar overall proportion of non-fossil fuel supplies, butnhuclear currently

contributes less than one percent, so the majority is in renewablesherefore, China

has more than double theproportion of renewables in its energy supply than the U.S.

10



12.7%versus5%., and in absolute terms is also the largest user of renewable energy

worldwide (REN21 2010.

U.S. Share of Primary Energy Supply in
2009

Solar HW
0.04%

Geothermal

0.07%
Biomass powe

China Share of Primary Energy Supply in
2009

Nuclear

Small hydro
0.6%

Fig. 5 U.S. and China share of primary energy suppydmpiledfrom 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 diversitgf sourcesthan China,with its strengths lying in hydro,

traditional biomass, biofuels and wind, in that order- AAT xEETl Ah #EET A6 O 1
position in the use of renewables is almost entirely due to just three sectogs

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

So, thefirst 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 adiydn the low-tech 1st generation

technologies, see fid.

U.S.- RE Mix by China- RE Mix by

Generation Generation
3rd Gen 3rd Gen
<1% 0%

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

Energy Information Administration 2009)

2.2 FIRST GENERATION REMVABLES

Biomass: Biomass in the U.S. is a combination of firewood for stoves/grates, andeusf
by-products of the pulp and paper industryin Combined Heat and Poer (CHP)plants.
The former is in decline as newer technologies mace stoves and fireplaces in the
home, whilst the latter is already at ahigh penetration with little room to grow (U.S.

Energy Information Administration 2009). In contrast, China is still growing in biomass

12



Z both in terms of the percentage of the resource utilised, and in trefficiency 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 supplgMa, Oxley et al.

2009). According to Larson, Zongxinet 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 maaged forestry biomass and gasification of straw

waste (Berrah, Feng et al. 200y The25MW biomass power plant pictured in fig 7

burns 200,000 tons of crop residues and tree branches annual{fiMartinot and Li

2007).

Fig.7 Biomass plant in Jinzhou, Hebei provincé?hoto: Li Junfeng

Hydropower: In hydropower, the US faces a similar dilemma to other developed
countries z 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. Acordingly, there are no new
hydropower projects currently planned in the US, and only small growth is expected
through re-powering and upgrading of existing facilitie OECD/IEA 2004. China, in

contrast, is experiencing the largest growth of any country, nearly doubling its capacity
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between 20042009 (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 areavhere China hashe lead over the U.S., and in fact it is
the leader in use of biogas worldwide with more than 20 million small householdcale
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 z six new plants came online in 2009, increasing capacity by 6%, and another
200 projects underway(REN21 2010Q. 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 groundbsirce
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

13GWsth in the USLund, Freeston et al. 201]

Table 2. China Renewable Energy Targets by Technology, 2010 and 2020
2006 actual 2010 target 2020 target

Total hydropower (gigawatts) 130 190 300
Small hydropower (gigawatts) 47 60 85
Wind power (gigawatts) 2.6 5 30
Biomass power (gigawatts) 2.0 5.5 30
Solar PV (gigawatts) 0.08 03 1.8
Solar hot water (million square meters) 100 150 300
Ethanol (million tons) 1 2 10
Biodiesel (million tons) 0.05 0.2 2
Biomass pellets (million tons) ~0 1 50
Biogas and biomass gasification 8 19 44
(billion cubic meters)

Fig. 8 China renewable energy targetdartinot and Li 2007)
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So, in B generation renewables China is both starting from a larger base than the U.S.,
and has greate capacity to grow. Fig. &hows China@ &gressivegrowth targets for all
its traditional renewable energy resources over the next decadegersus Fig. 9 which

shows them declining in the U.S..

Renewable Energy Total Consumption and Major Sources, 1949-2009
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Fig. 9 U.S. renewable energy mix over tin{&).S. Energy Information Administration 2009

2.3 SECOND GENERATION REWABLES

Biofuels: ! 1 OET OCE A Oi Al1 DPOI Pi O0ETT 1T £ A I O1 O
are a very important areaas they are a substitute foreliance onimported oil for

transportation fuel. In 2009 the U.Saroduced 43 billion litres of biofuels, whichis

Ol ECEOI U i1TOA OEAT vuvumb 1T &£ Ci11TAAIl (REDNRPIAOAOET 1

2010). However, first generation biofuels . ethanol from cornand sugar caneand
biodiesel from vegetable oilshave faced a number of challenges recentlycluding
unfavourable market conditions in the form of high corn pricesand low oil prices, and
fundamental doubts about thesustainability credentials of biofuels(REN21 201Q. 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 havéed to consdidation in the US market, andafter 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
advancedbiofuels 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 celend it is in these areas where the

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

Wind. At 35GW, he U.S. is currently the leader in installed wind powewyas the fastest
growing market from 2004-2008, and grew by 10GW or 40% in 2009 see fig. 10

(Lacey 201Q. 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.§Atkinson, Shellenberger et al. 209).

Growth in Cumulative Wind
Capacity in GW 2002009

40
35
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15 H China
10

2000200120022003200420052006200720082009

Fig. 10 U.S. & China growth in wind capacitiflaptedfrom US DOE2010) & REN21(2009))

Aswe will explore in section 3.2 the GFC and regulatory paralysis in the U.Bas
reducedfunding for new projectssuch thatthe U.S. is expected to add only about- 5
7GW of new wind capacity in 2010, allowing China tiake the position of largest
installed capacity by the end of this yea(Lacey 2010. Being beaten by China at one of

its strengths has great symbolic significance for the U.S, atite symbolism of its iconic
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wind EAOIi 6 EOT 60 1100 11 OEA #EET AOA AEOEAOS
ndub 1T &£ AT AOCU OODBPDPI Uh OEA Ei POAOOEOA &I OAC
seriousness about renewable energy and a low carbon future, and are harbinger of

what China canachieve in other RE technologies in the futurdf it sets its mind to it.

Meanwhile, with a recentUN resource assessmersizing the wind potential in Chinaat
3,000GW(UNEP 2006, they are unlikely to hit capacity restrictions any time soon.

Indeed, China is expected to continue tadd new capacityat a rate ofabout 10GW per

annum (Schwartz 2009h | OAE ET OEA &£ O 1 mMAl ERAOGI A
which expect to contribute 200GW of capacity from just six projects by 2020. This

optimism has resulted intheCT OA OT | AT O 8 @ecently heing révise€d Qpwérds

to 120GW, from its original30GW, set in 2007 (Martinot and Li 2010).

!
200W/m’ and above ;

150-200W/m”

100-150W/m*

Source: China Meteorological Administration.

Fig. 11China wind resources(Ni 2009)

There are issues that need to be overcome, of course the beginning manywind
farms were built in the best resource areasn the deserts and plains of the northwst
provinces and Inner Mongolia(Pellman 2010 z see fig 11.However,the bulk of
demandcomes from the coastal population and industrial centres in the egsand so
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with local utilities lacking anincentive to connect wind farms to the grid andhigh
transmission losses for those that are connected,has been reported that in 2007as
little as 10% of the installed wind capacity found its way to consumeréSchwartz
2009). As a result more recent projects have been located closexrdemandin eastern
coastal cities likeShanghai and Guangdondputthis 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 projectThe response has been a tiered feed tariff for wind, and

# EE1 A Gotay it afish@de wind farms,comprising 34 turbines providing 100MW

to supply the Shanghai Exp@eppezauer and Carnabuci 2009

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

PV: Chinais well blessed with solar resources, with over two thirds of it receiving more
than 5,000 MJ per square me¢ annually(Ni 2009). As we see from fig. 13ike wind the
greatest potential is in thewest, 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, whichfrom fig. 14 ranks it seventh in global terms Most of thiscomprisedthe
one million or so small rural offgrid systems as part of the rural electrification

program (Martinot and Li 2007).
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