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China for a Global SHIFT
This report highlights onef the key objectives of WWFGhina for a Global Shift Initiativewhich is

to promotethe trade of resoureefficient and energefficient products from China to other countries.

The China for a Global Shift Initiative aims to support China to achieve economic development within

the ecological limit of one planet by working with key sectsush as energy production, finance,

trade and resource management.

Thedragonis a mythical creature in East Asian culturg
with a Chinese origin. In contrast to the European drag
which stands on four legs arglusually portrayed as evil,
the Chinese dgon is a potent symbol of auspicious pow

in Chinese folklore and art.

In the report title O6Gre
the quickly developing Chinesg&lean Teclsector with

which Western companies now have an opportunity to
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Foreword

Over the last three decades, China has demonstrated an ability for economic develaiment th
is unparalleled globally in its speed and scale. In one generation China has leapt from being a
low-technology agrarian economy to a mass producer of goods to developed countries!

Faced with environmental challenges and restricted resource avaijalihiga is now

engaged in taking another leap in order to ensure its continued development, this time towards

a more energgfficient, lomc ar bon and &écircul ar6 economy. M
and Chinese dexterity will be devoted to realizing tfual this over the coming decades. And

| believe China will succeed.

I n the 20th century the worl dos | abagped st C O
transport compani es. I n the 21st century the
providers of lowc ar bon sol utions, and Chinads devel oy

shift. The path taken by 1.3 billion people cannot fail to have an impact on the world. It is
simply impossible for China not to play a leadership role.

Western entreeneurs and stakeholders with access to effective or promising technological
solutions now have an unprecedented opportunity to invest in and grow with the expanding
Chinese market for lowarbon solutions, and thereby position themselves within an ergergin

new global economyMoreover,Chi naés speed of d eofrsealeovpl me n t ¢
allow for commercialization of environmental technologtest can be exported to theaial

market, wher®ECD countries arposedto imposeradicalCO, emission cuts.

A crisis T whether climatic or financial implies opportunities; to rethink current modus
operandi and take new steps to ensure a safe and prosperousAnturaovative, strong,
global Clean Tech sector has the potential to ensure further develogntejabs creation

while addressing the looming environmental threats to the Chinese and the global community.

Chinadés future devel opment provides I mmense
development. However, time is short if we are tklathe climatechange challenge without
experiencing the potentially severely detrimental and destabilizing effects of global warming.

The race against time is on for western governments and commercial stakeholders to promote
cooperation with China argpur the development of a Chinese demission society, if global
warming is to be tackled effectivelyn the process we mapster thewinners ina 21%

century lowcarbon economy.

Barge Brende

Managing director, World Economic Forum
Vice-chair of the China Council for International Cooperation on Environment and Development (CCICED)

Former Norwegian Minister of Trade and Industry (2a8), Minister of the Environment (20@4), Member
of Parliament (199-2007)and chair of the UN Commission &ustainable Developme(&0032004).
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Summary

Chinal akey nationfor ensuringglobal sustainabledevelopment

With its vast population rapidly growing economy huge research and infrastructure
developmentinvestments,massive exportand huge spendingon military, China is an
emerging superpoweHowever, the Chinese modafl economic developmenmd faced with

many challenges, one of tHargestbeing environmental degradation of a severity and scale
thatthreatens to undermirtbe developmentchievemats of the Chinese peopiéiundreds

of millions of Chinese citizens are also threatebgdreduced access to crucial freshwater
resourcesiue toglobal warming, mainly caused by emissions of greenhouse gases in OECD
countries and, latelyherising emis®ns in emerging economiés.

Chinabés predicament illustrates t heachfe@ect t he
the Western nations6 high standards of [ i v
development patternsThere aresimply not erough naturalresources on the planet for
developing countries tachieveWestern living standards with current forms of production

and consumptiodRadial innovation is needeit he wor |l dés popul ati on,
to reach9 billion people by2090, is to achieve living standards comparable to thafsine

West today.

The current financial crisis provides the opportunity to reconsider frameworks for the global
economy while taking global challenges such as climate change into account. There is no

the opportunity to combine economic stimulus packages and international cooperation
programs with targeted investments in the ene&ffjgiency, renewable energy and
environment sector stimulating growth and jolssich investments wilnove the needed

transition to a low carbon economy forward. Chinese PM Wen Jiabao recently called upon
devel oped nations to fnalter their unsustaina
the global economy caused by the financial crisis should not be alloweanoer efforts to

deal with global warming.

To ensure energy security and attaigh, sustainabldiving standarddor its people,China

needs talevelop and implement more resource andrgy effectivgproduction practisethan
OECD-countries curreryl apply.Chinahas a largepportunityto become a leader giobal
sustainable developmeptactisesf the potential forinnovation ishandled correctlyChina
Council (CCICED), the international advisory body to the Chinese Government, notes:
A Ch i n &othhtleescapacity and the need to become a global leader in sustainable
devel opment and innovat i dThespeed aadsvale@fonomice nt a |
development, with low production costs combined with enormous investment flows in new
infrastucture ad in research and developmemtovides an unprecedented opportunity for
mass market production and implementation of-tasbon technologies and other sustainable
solutions.

Rolling out a 0cl e aeguirecengisienanforcemanttof environr@emtaln a  wii
regulations, incentive mechanisms, and stratggi¢cerrment investmentand procurement

policies. Such a framework is gradually emergiiige Chinese Government goals of an
effective, 6circul ar 6 a nodpolicyrgoals which alreagly have o n 0 m
had significant effect, such as the targetinarease energy efficiendyy 20%in the period

2005201Q cut discharge of main pollutants by 10®%ouble the prcentageof renewable
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energy it uses from% to 15% by2015, an increase wind power generation fivefold from
2007-levels to30GW by 202¢

As part of its recent economic stimulus package, the Chinese Government has laisnched
first nationwide sewage treatment progravith a budgeto f
coming three years.Another example of the increasingly comprehensive framework for
promoting clean devel opment
central government will enforce a compulsory carbon trading policy to rebbsgdals of
China into a 6low carbon civili
emit more greenhouse gases than they absorb to buy emission quotas from less developed but
ecologically healthier regiorfs.

turning
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China is already showinggis of becoming a world leader renewable energy, with the
largest hydreelectric power production and fifth largest wind power production in the World.
Baoding, the centre for development of renewable energy technology in China, exported

renewable enery

solutions worth $430

(G314) mil

Chinese renewable energy compangs currently doubling annual revenuesowng
stronger growth rateghanestablished international companasd moving to become strong
players in the future global renewable energy market.

Growth of Chinese renewable energy companies
compared with international renewable energy companies ($ million
Sector Company Turnover | Turnover | Turnover | Growth | Growth Country
2004 2006 2007 04-07 06-07
Wind power | HuiTeng 7.3 75 197 | 2599% 163% China
Wind power | GoldWind - 192 375 - 95% China
Wind power | Suzlon* 430.0 1768 3315 671% 88% India
Wind power Vestas 2 938.0 4 841 6 662 127% 38% | Denmark
Solar power YingLi 1.9 251 508 | 26 637% 102% China
Solar power REC 189.0 677 1137 502% 68% | Norway
Source: Reinvang & TRnjum: fAPrepared t oYedieddMarthit Gr een

It would be a wiawin opportunity of enormous magnitude, if th&ure growth ofChina
could come from developing the solutions that will save the plafeteover,the input of
Western knowledgeand commerciapractisesin the rapidly growing Chinese market for
environmental goods and services will not only ensure technology trabstealso spur
further joint innovation, tackling environmental problems to the benefit of China and the
world. Westerncommercialstakeholdersengaging in the Chinese market will likegyow
with the expandingChinesemarket and position themselves todraongthe global winners
in anemerging green economy of the’2Tentury.

Theopportunit es o f $rillion & bgintekteddgnvironmentakolutions

The market for environmental goods and servi(le&S) in China is boomingChinese
Government pollution control related investments rose &&%6 in the 20042006 period

totalling $84.2 (U 6.82) billion and constituting 1.22% of h i nGDBS UNEP estimates
Clean Tech investments in China wilcrease 24%rom 2007to 2008, reaching $720 G 5 2 6 )
million.** The ChineseGovernment plans to speratound$196 ( G 1 &ilion (1.35% of
GDP) on pollution controlfrom 2008 to 2010.*“ The US governmenestimatesthe clean

technology market in China witl e a ¢ h
2020 New Energy Fia nc e

$ 1Bi6l I(igolm 6i n
predi ct s) bilionanorth $f3irvéstmeantair 9 1

2 0)billonemn d

rerewable energy will be needed by 2020 to the reach official gbBlench company Viola
currently estimates the market for pollution contethnologies to b&800( G 5 &illign,

bi l

zati

l i on

Dragon
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Awi t h mor & Thisostudyestmatésthat EGS investments in Chinaill reach
betweers1.51.9 (0 1-1.4) trillion by 2020

The rapidly growing EGS markets in China provide significant opportunities for Western
companies. On the one hand, thare already massive investments andicross the board
need for adaptation tobest available technology areas likepollution control, energy
efficiency, biomass, solar PV, wingbwer andhydrgoower In addition, there is great need
for advanced design, production and management sysWittin renewable energynsall
scalehydragpoweris a rapidly developing fieldhatin 2006 saw installationgotaling 6GW
competed,as well asAGW in largescale hydropowein the same year. The market is open
for foreign and private companies and providggnificant opportunities for experieed
stakeholders Competition is still moderateand at present, smatale hydropower
development is largely driven by strong Government incentives for rural developrhent
official goal is to increase the capacity of srsdale hydropower from 40GW (Q06) to
125GW by 2020.

Wind and solapowerare examples of sectonghere China hasrgepotential forrampng up
production, cuttingcosts, and graduallgeveloping next generation technologies. In spite of
weak domestic incentives and market develogm@hinais currently only second to Japan in
terms ofvolume with a production of 820 MW in 20090% is exported to the world market.
Yet, there is still demand foMWestern manufacturing technologyp ensure quality
improvememacross the sector aadroad platform forfurtherinnovation.

Wind poweris booming in Chinagrowing with an annual growth rate of 50% over the last 10

years° And China is likely to become the biggest wind power market imibriéd in the near

future. Still, the development & wind power isslow compared withts hugepotential with

the btal installed capacityat the end of 200beingless than 1% of the totaxploitable
potential. The Chinese wind power market provides significant opportunities ageisto

foreign investors andccompetition is still moderateNeverthelessChinesewind companies

have stepped up the producti@vélsand arenow also engaged in turbine manufactanel

off-shore wind development i | | ustrating t he iremewablemdergyon p o't
sector.

Norwayi preparedo ride theGreen Dragon?

China isN o r w anpsb report trading partnein Asia, and snce 25 Norwegian expostto

China have increased by almost 70% (euslve of crude oi). The mainnonpetroleum
Norwegianexpors to China are engineering products, fiseafood, and chemicald.or way 6 s
imports from Chinancreased with 90920012006 with a growingproportion of advanced
products such as computereatonics and office equipmefitOn a pe capita basis Norway
usesnor e than three times its €2906j®t abl e share

The growing imports from China are pa of a trend where Norwegian imports are
increasingly being produced in developing countries withbligations for reduction of CO2

emissims under the UN Kyoto Protocol . A recent
footprint in China almst tripled in the period2001:2006 as CO2 emissions in China
resultingfrom prodution of Norwegian imports reachedn estimated.8 million tonnes

(2006."° On average, a Norwegian household through its consumptisnresponsible for

nearly the samamount of COzZmissions in Chinas the average Chines2Zt. vs.3.8) that

year Meanwhile,Norway is currently discussingrms for a free trade agreemauith China.
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Norway has dong tradition of cooperation with China oenvironmenrdl issueslatingback to
1995, with a wide range @nvironmental projectsm China having beefundedby Norway.
Historically, thiscooperationhas focussedn cooperation leeen Norwegian and Chinese
government institutiongather thartommercial cooperation.

An ambitiousNorwegianpolicy towards China was anaonced byNorwegian Pime Minister
JensStoltenbergat Tsirghua University irR007.The Norwegian Bme Ministerdeclared that

fwe stand on the threshold of a new, green ecob@ny d a n n o u ogetleed wetmusa t = i t
explore every technological and business opportunity that promotes afaAgRorwegian
6China Strategy6 was publ i s breintredsea tcaanmerdah e s a
cooperation and noting that th&orwegian Government shalfiseek to integrate
environmental, climate change and sustainable development concerns into all iNlorweg
effortsvisavi s Chi nao.

Norway is a natiorat the forefront of lpbal environmental standardsith an advanced
energyindustrial complex, which provides a solid bdse developing and profiting from a

strong Clean Tech sectdMorway has a number of small and medium sized enterprises (SME)
producing cuttingedgepollution control technologyfor which China has enormous demand

In renewable energy, Norway a global leader inommercialinvestment irhydropower and

solar energyechnologiesNorway is alsaa leacer in innovative carbon capture and storage
technologies deep seaoff-shore wind developmentand early stage solutions such as
harnessing the energgnerated by the meeting oé$hwateands a |l t waptoewe r(6d)s.al t

This study showshowever,that Rime MinisterSt ol t enber g6 @imswitsei on an
China Strategyhave not so far been followed up by concrete instruments and initjsdives

Nor way I s not currently exploring Nevery t
pr omot e s Rathbéramspite of the significant potential Norway is lagdiehind other

European countries with regards to Clean Tech export and promoting commercial cooperation
with China.

Norway generally lag behind peers in terms of Clean Tech expoits;m 2 00 5, Nor we
export of Cl ean (8ebdlibn, 12% of Banishi expartsetite same yedr
.7 billion) and 28. 5%Inedntrast td@enntnk end Bveetlen ( G 2 . 8

where governmentshave consciously promoted developmaeit the sector Norwegian
institutions currently danot provide statistics ostatusand development of th€lean Tech
sector

Studiesalso show that Norwegian companidaveless advantageousonditionsthan their
Europeameersfor developing the Cleahech export sectdor emerging economies such as
Ching® Norwegian companies reive lessGovernmentsupportfor feasibility studiesand
estimating maeet entry potentiain developing marketsompared withcompaniesof other
European nations Norway only provides Offital Development Assistancéunds for
cooperation with Chinaunlike other countriesvhich also providdunds aimed at promotin
commercial cooperation. Finalljyorwegian companies are barred fronaking use oEU
financialmechanisms prontimg commercial engagement with China as Norvgayot aEU-
memberand has not established similar mechanisms for Norwegian companies

The survey of Norwegian EGS companiesthis report showdhat rone of the major
Norwegian commercial stakeholdeksith regards to low carbon developmeit e.g.
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Statoil Hydrods renewabl e eancdhydgopowat compas@No n , s o
Power (owned by Statkraft) are currentlyactivein China. On the one hand shreflects

significant challenges related to t@&inese market compared with other investment options.

For one, the large s@hydro market isot open to foreign companies such as SN P¢ler

the rapidly developing small hydropower sector Bill, the norninvolvement of the most
importantNorwegian commercial EGS stakeholdeshow thateven though the Government

for more than a decade has emphasized bilateral cooperation with China on environmental
issuesframeworksare not in place leading to engagement ofrttest important Norwegian
commerciaktakeholdersind their substantial financial, technological and human resources.

The fact that the Norwegian Government is a majority ownseveral of the most relevant
major Norwegian companies(g. StatoilHydro and Statkraft), makes theontrastbetween
political goals andiack of large company engagement even more stdu.recent launch &
O0Nor di ¢ CI iofmkbtasgge Nbiwagiah &d Swedish companies aiming to provide
low-carbonsolutions in the global marketovides a interesting pl€orm for the Norwegn
Governmenengageentwhen working tamplementits China Strategy.

The current Norwegian commwal engagement in China is fragmented aothinated by

small and mediursized enterprises (SMEQn |l y i n one fcierelyd) (deneie
companiescurrentlyi nvol ved in China report t hat t he
company. This reflects that mosbrwegiancompanies are relatively new to teenerging

Chinese market and that China has yettbecome established askay market This also
indicatesthat theNorwegiancompaies arestill in a vulnerablestartup phaseandthat the

nextfive years will be crucial for consolidating and developing furtherNbevegianSME
engagementin this context, the Norwegian SME amtium NEEC appears innovative and
constitutes a basis to build on and possibly expand to include other Nordic/European SMEs.

Finally, Norway has a significant impact on the Chinese market throudgb8®4 ( U 24 9
billion sover ei gtmeGoverarernt Rension Fudld ( )SVEN)is based

on petroleum revenues and is the second largest 8Wheiworld** November 2007, GPF
opened office in Shanghai in order to invest in and profit from the emerging Chinese markets.
The Nor wegi an at€dobjectiva isoaenaketbesfund the best maged fund in

the world. The GPFethical guidelines are premised on the fund having two fundamental
obligations: a) to ensure current and future generations of Norwegians favourableriong
returns and b) tavoid investments that entail an unacceptableaigke fund contribuhg to
serious ethical violations including human rights violations and severe environmental damage.

A recent stud$? shows that GPFags behind peeiis such as pension fusdBP (Dutch) and
calPERS(California) i when it concerns application of instruments for socially responsible
investments. Ther are two main reasons for this: the NorwegianSWF does not apply
posi tive s dnceeansisndg) (boyb esd c t o rolioisomething svhich nv e st
contributes to dvelop best practises, a@il GPFhas not set up any thematic fund targeting
investments in Clean Tech or the wider EGS sector in spite of the documented financial
viability of such targeting. (In contrast, the Chinavdatment Corporation SWHhas
announced that it will target investments in environment friendly téobi@s.) The result is

that GPFin its current investmeénpractises in China generallyupports unsustainable
development trends with severely detrimenthvironmental impacts. In addition,
opportunities to target and profit from investments in the Chinese Clean tech sector are not
actively explored.Targeted investments in the Chinese Clean Tech sector would also help
develop the sector to thenefit ofNorwegianand other internationalolution providers.
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Recommendations

Given the urgency of the climate change and sustainable development clsadiedgihe

significant market opportunities in the EGS secWWF recommendshatall countries and
stakehatlers with human and financial msces in the field tengagestronglywith China in

the areas where they are leesl Strategic Clean Tech engagement with Chama other
developing nations shul d be part of a new fAGreen Deal
application and further development of clean technologfiesulaterenewedglobal growth

while pushinghetransition towards a more sustainable and low carbon economy forward.

Within such a perective, the followinggecommendations are provided for ay as an
example of a country with human and financial resourcdaauvest in aglobal sustainable
development tliugh EGS engagement with China:

In order to contribute to equitable sustainable development, Ndimgapf all needs to make

a transitionto a development model compatible with and supportive of global sustainable
developmentThe Norwegian Government should heed Chingsad’MinisterWe n Ji abao 6
recent call to developed countries tolpfialte
developingnations adapt to climate charfje.

€
r

In order toposition themselves strategicalNorwegian companies withelevantsolutions
need to increasingly embrace and invest in the opportunities provided by emerging markets in
a global economy making gradual transition towardsv@ore equitable and gre@sonomyin
the 2f' Century, by
1 increasinglyfactoing in global perspectivef®r the EGS sector in business strategies
and developmens uc h as Chi nads hd EGS sectgtaavecastdndg r o wt h
rapid production capacitpossibilities folarge scale pilot projects and potential role
astecmology and innovation hub iyears to come
1 applying and investing in lorgerm strategies for developing and profiting from
emerging markets such as @hitherebybenefiting from first-mover advantage
9 focusng more oninnovation andailoring solutions to demand, rather than export of
existingsolutionst hat often does not effectively me
1 SMEs shoulde particularly actig inexploiing and reéizing potential forcreating
consortiums and common platforms in order to sagl@and become relevant in a
global market.

Gi ven Nor wayos expertise i n p o the Ndrwegiam c on't
Government shoulthvestpro-activelyin development of theationalEGS sectom order to
reduce CO2 emissions and enable Norway to become a global solution proyider
1 monitoring the development of the national Clean Tech sectgorandling strategic
supportwhile learning fran the experience afations such a®enmark and Sweden
1 initiating a dialogue with the Clean Tech sector, investors and large busoressning
theneed for Clean Tech infrastructure in overseas investments in order to frame a large
Clean Tech sectonitiative that includesemoving legislative and regulation barriers,
devicingprocurement policies and large scale government projects with EGS tenders
launchng Clean Tech R&D programs with business participa#iod establistment of
innovation competitins and tenders,
1 invesing ambitiously in a transition frorbeing afossil fuel energy provider ta
renewable energy providerith an immediate emphasis on tivanced hydropower

= =
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sector catbon capture and storatgchnologies, andff-shore wind develpment as
locomotivesfor innovation

The Norwegian Governmeshouldalsoengage relevant companies in a dialog on a stimulus
package to promote global legarbon development through ambitiogsivate-public
partnershipsn selected fields, by

1 activelyfollowingup Hu Ji nt aods weagthemiSmeNordigdt i on t o
cooperation in new energy and environmental protection, especially in raising energy
efficiency in the construction sector and in hybrid energy and clean energy
developmen¥’,

1 makinguseof its position as majority owner of major Norwegian energy companies to
ensure that business strategies and investments contribute to iagdresglobal climate
challenge while securing return on investment for shareholders,

i takingtheinitiative toinform largeNorwegiancompaniesboutlow carbon solutions and
innovation potential ithe Chinese marketn orderto establish a bridge araisoentry
points forSME innovative companies

1 exploringpossibilities for SineNorwegianprivatepublic partnersips where Norwegian
companies have significant potential for contributing to lecpe implementation of low
carbon technologies, such as hydropower, CCSine\stry and offshore wind. Given
the currently limited Chinese interest in cooperation on @bthe closed largecale
hydropowersector, offshore windand P\findustry are fields of particular interest for
exploring potential cooperation

The Norwegian Government showtsosupportNorwegianSME export ofEGS and provide

incentives for transfeof technology by

1 activelyfollowingup Hu Ji nt aods nceuwageniSmeNordiggt i on t o
technological cooperation between our small and medium sized enterprises, set up
platforms for them to increase business contacts and encourage them tasstilané@h
channels and joihftly develop productsbd

1 creatingsupport mechanisms and incentives for the sector on a par with other OECD
countries andaunchng further initiatives to make Norway a leader in the figlshecially
by providingframeworks andnhcentives forexport to anaooperation withdevebping
countries where the needs &mest and markets less mature

1 providingrelevant inancial programme information from international financial
institutions, nation states atite European Uniom acondensed format to the Norwegian
Clean Tech sector

The Norwegian Government should also aim taneet standards for Free Trade Agreements

in current negotiations with China, by

1 applying documented best practise for integration of environmental caneaih
stimulating cooperation and innovation in the EGS sector,

1 providingincentives for increased employment of (often advanced) Norwegian EGS
solutions in China and (often lewost) Chinese EGS solutions in Norway,

1 takingtheinitiative tojointly develg amodelmethodology for measuring the carbon
footprintand environmental cosf bilateral tradewhichshould alsgrovide a
mechanisnto allow thecorrespondindglow of moneyto be invested in reducing
environmental impact.

10
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Finally, the Norwegian Govament should makdior way 6s SWF a financi al
for global low carbon development, by
1 introducingpositive filtration by sector thereby supporting best in class companies
1 developng mechanism to ensure tHdbrway strategically invests in a trsition to a more
low carbon economy in China and other emerging econotniast ough p-msi ti ve
cl ass 6 s ceparad@lean echanwedtment funds

11
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1 The Chinese dragon rising

The Peopl eds Republ icauntrpii Eas Asiaand one sf the largestl ar g e
countries in the world. With a population of over hifion, roughly a fifth ofthee ar t hés t ot
population it is alsothe most populous country in the world | t h a s fourtlinlargesvo r | d 6
economyandsecond largesheasured usingurchasing power parity

China is a developing country ranking 81 on the UN Human Development Index. The rate of
economic development over the last thirty years is unparalleled glcdadiyistorically.
Since 1978, -badedeconoinis reformdakeshelped to lift over 400 million
Chinesezgut of poverty, bringing down the poverty rate from 53%dilation in 1981 to 8%

by 2001

With its vast population rapidly growing economy huge research and infrastructure
development nvest ments, the worl dbés growing depenc
its huge spending on military, China is considerecearerging superpoweHowever, the

Chinese model is faced with challenges, one of the most important being environmental
degradation of a severity and scale that possibly is unparalleled glebbtyhistorically

1.1 The challenge of sustainable development

Chi nads e n halenges anee mumerdubue to centuries of deforestation, over

grazing of grasslands, oveultivation of croplands and more latelyi urban sprawl, the

Gobi Desert is spreading by about 1,900 square miles annually and some reports estimate the
25% ofCh na is now desert. Meanwhil e as much as
be pollutedTwo thirds of Chinads approxi mately 66
and 100 of them suffer severe shortages. Freshwater pollution is an enormous proklem.
Yangtze River, stretching all the way from the Tibetan Plateau to Shanghai, receives 40% of
the count i §086sof whiehvisaunteeate!. Government figures show more than

70% of waterways and 90% of underground water supplies are pofttigd.pollution is

also a severe probleth.h e Wor |l d Bank report 2ZDQpestimatedf P o |
750000 prenature deaths per yeeaused by respiratory diseases related to air pollgtion.

The crisis is emphasised by the fact tltah i n a 6 s resouwicesuperadapita atew
compared with the world averagarmland = 25%, forest area = 11%, grassland area = 30%,
freshwater resources = 25%b major mineral resources = 50%.addition, the distribution

of natural resources is quitenbalancedWater resources are rich in southern and eastern
China and scarce in northern and western ateasable lands account for only 22% of the
total territory areaTheseplains and basin areasnstitute most of théarming landsbut are

also the main spacesrftherapid urban growtlandexpansion of cities

Furthermore, e problem of relatively limited access to resources is increased by a strikingly
inefficient utilisation of energy and resources. According to théddal Development and

Reform Commissio (NDRC), Chinaés GDP has grown 10 ti mes
the same time, mineral resource consumption has grown 40 im2806, b produce 5.5

percent of the world's GDP, China burned 15 percent of the world's coal consumption, and
used 3Mercent of the world's steel and 54 percent of the cethent.
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ATo produce @0O0pwkeneedvsever timesghe Besources consumed by Japan, almost S
times the resources used by the U.S.iaadgarticular source of embarrassménalmost three timethe
resources used by Indiao.

A Chinese offital quoted in Der Spiegel, early 200
(ExcerptfromE.Ec onomg : Gndat L e alporeifraAfdirsBapt/@ct?22607)

Several studies estimate that environmental degradation and pollution costs the Chinese
economy between 8 percent and 12 percent anrtfdilye environmental crisi threatens to
undermine the development towards higher welfare levels for the Chinese poptiation.

1.1.1 Climate change

Chinadés environment al chall enge must al so be
Authoritative reports by the UN and leadirgestific publications estimate that a temperature
increase of more than $Zelsius above preindustrial levels in this centuvil negatively

impact ecosystems arftundreds of millionsof human beingé® China, with most of its
populationutilizing freshwater resources depending oo increasinglymelting) Himalayan

glaciersfor its annual flowsis a country posed to be severely affected by increased global
warming While water rich south and east China will probably see more extreme weather
events wih increasing rains and floods, the water deprived west and nogpbiged to

become even drieBoth Chineseand international scientists hawearned that due tarising

sea levels, Shanghiaiat risk tobe submerged by 2030,

The UN Intergovernmental Ral on Climate Change (IPCC) suggests a reduction in
Greenhouse Gas Emissions (GHG) of 50% to 85% by 2050 compared tte®6B0) if we

are to avoid global warming of more thahC2 Moreover, anthropogenic GHG emissions
must peak and decline by 2015, mer to have &0-50% chance of staying below 2°C.

China has a key roleotplay in this. China is now he wor |l dés | argest [
according to countrylEA 2007).0n a percapita basishowever,CO, emissions in Chinan

2005 were only one third 85%) of thoseof the OECD® Still, China shows huge regional

di fferences il lustrating the differentiated
Heavy industry regiansuch as Shanxi and Ningxia show per capita emissions of 16.36t and
11.78t respectely in 2006. Shanghai is approximately at the same level as New York with
emissions of 8.76t per capita, but much higher than Tokyo with approximate 5.25t/capita.
Guangdong and Chongging haderageemissions per capita 866t and 3.18n 2006

The International Energy AgendyEA) projects that China and India alone will account for
more than 56% of the projected global increase of -@@B&sions 2002030*° With current
trends, Chinads primary energy demdon2830.i s pr c
Projected cmulative investments ienergysupply infrastructure is estimated to 3.7 trillion
year2006 dollars over the period 20@630, three quarters of which goes to the powetiose
Building a coal power plant with a 40 year lifespan eff@ty locks in emissions for decades.

The type of energy solution these funds will be invested in will therefore to a significant
extent decide future Chinese CO2 emissions and the extent to which global warming is
averted. Under the current trajectorlye tuse of CQintensive coain Chinais expected to

grow rapidly and its share aftal primary energy demand willith current treadsstay high-

at over 60 % in 2030.

The numbersabovear e p ar t busnéssasiudtadl dcenariovhich will lead to a
concentration ofjreenhouse gases (GHGs)Yhe atmospherabove the 450 ppm required for
a 50/50 chance of keeping temperainmease belw 2°C. If global warming of more tharf2
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is to be avoided, it is therefore of the highest importanceChatarealzesa low carbon
development path

1.1.2 Copying Western standards is not enough

Adopting the best environmental standards of the West will not be enough for China to solve
its environmental crisis, as the Western development model itself is not sustainatdekdy

fact that there are not enough naturesources on the planet fdeveloping countries to
emulate Western living standards with current forms of production and consuffiption.

As an exampleNorway is a top nation on theNJHuman Development Inaebut still
represents a fundamentally unsustainable development nifbdeéry person on the planet
wereto consume as uch natural resources as thgerage Norwegian do¢sday we would
need3.3 planets like the earth to serve that nesér time** And if every country weré¢o

emit as much C@per person ablorwegians {2t in 2007}3, global warming will likely pass

the +2°C threshold this century. Radical innovation is needed in the way we make use of
natural resources and the Clean Tech sector iif is to be possible foan estimatedjlobal
population of 9 billion people bg050 to experience living standards comparable to those of
the West today.

There are not enough resources in the world
for every Chinese and Indian to consume like Norwegians do.

In the Living Planet Report 200®&y WWF, Global Footprint Networkand thke Zoological Society off
London,the total biecapacityof the world was estimated to 13.6 billion global hectares (g.h.) in.2005
average, that translates iralg.h. per personf consumption is to be in linith the carrying capacity of
the worl dds ecosystemsernmnd thereby sustainabl

In 2005, the average Norwegian consumedgto®al hectaresvhereas the global avage was 2.7g.Hf the

+2 billion people living in China and India were to same like Norwegians did in 200%e would

therefore need biobical resources of more than 13p8lion global hectares per year to serve tl
consumption. That overshoots ti&.6billion hectares available for thetal world population in 2005

Chinabés predicament il lustrat etbeablbtoenfiulmtet t he
Western welfare levelsver timeusing the same development model as the West has. To

reach highand sustainabliving standards China must develop and implement more resource
andenergy effective solutions th&ECD-countries curretty apply.

1.2 Turning challenges into opportunities

As the world faces a financial crisis, it is a time to reconsider the frameworks for the global
economy and in that process also taking global challenges such as climate change into
account. There is now th opportunityto combine economic stimulus packages and
cooperationprograms with targeted investnis in the energegfficiency, renewable energy

and environmensector stimulating growth and jobs while moving the needed transition to a
low carbon economfprward.

UNEP recently | aunched a O06Green Econo-my | ni
focusing t he gl obal economy towar ds i nvest
infrastructured such as f or esingnealeddo cembat| s wi
climate change while triggering an employment boom and securing sustainable growth in the

21%CenturyChi nese PM Wen Jiabao recently called
unsustainabl e | ifest ywdewn inihe iglbbal eceortomyecaused byy t h

-

C
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the financial crisis should not be allowed to hamper efforts to deal with global wafhuigg.
presidentelect Barack Obama recently confirmed his campaign pledge to invest $15 billion a

year in clean technology, stagin t h at AThis i nvestment wi || r
dependence on foreign oil, making the United States more secure. And it will not only help us
bring about a clean energy future, saving our planet. It will also help us transform our
industries andteer our country out of this economic crisis by generating 5 million new green
jobs that pay well*® and cané6t be outsourced. o

Chinaprovides not just a challenge for global sustainable development but also an immense
opportunity ifthe innovation potentias handled correctly. The speed and scaleaafnomic
development, with low production costs combined with enormous investment flows in new
infrastructure as well as research and development over the next twenty years, provides an
unprecedented opportuyifor mass market production and implementation of-éanbon
technologies and other sustainable solutions. The very scale could, in fact, transform the
global economy, as countries jostle to gain a leading competitive position in the race to be the
onesto provide the low carbon, sustainable solutions of the future. It would be-wimwin
opportunity of enormous magnitude, if tHature growth of China could come from
developing the solutions that will save the pldiiet.

1.2.1 China shows leadership

Whi | e E€nviromrantalschallenges are daunting, there are encouraging signs and trends
addressing the potential fomovation and developing a new and more sustainable economy.
First of all, the fundamental problem is increagy recognized by the Chinese@rment

which is crystal clear as to what it considers to be the remedy

As summed up by President Hu Jintao in Stockholm June 2007

AWe will continue to follow the scientific thinking on development that is pecdpleed and

calls for comprehensive, fzaced and sustainable development. We will adhere to the basic
state policy of resources conservation and environmental protection. We will pursage a
type of industrializationadjust the economic structure, speed up changing the pattern of
economic gowth and boost our capacity for innovation. We will work vigorously to develop a
circular economy and build a resourcenserving and environmefrtendly societyo*®

The Government goal s of an effective, 6cCciroc
policy goals which already have significant effect, such as the targetdiace energy

intensity by 20%in the period 200201Q cut discharge of main pollutants by 10#euble

the proportion of renewable energy it uses from 8% to 15% in 2015neme@sevind power

generation fivefold from 200levels (which already exceeded the original 2€dr@et) to

30GWhby 2020%°

There are signs that the Governmentdés envir
Enforcement of tougher environmental standdrals helped reduce pollution during the first

six months of 2008, Chinabés MannounsedNewvemberf En v i
2008. Zhou reports declines in chemical oxygen denfantieasure of water pollutiomf

2.5% and sulphur dioxide of 4% ovétre preceding year. In the period 335 projects passed
environmental evaluations and 104 projects, involving ¥304 billion ($46 billion) of
investment, were rejected or postponed due to potential environmental préblems.
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Chi nads SytAamimstrafo reeestly announcethat the central government will
enforce a compulsory carbon trading politg realise the ambitious goals of turning China
intoal ow car bon. Tod new policy aduld oeguire provinces that emit more
greenhouse gases thahey absorb to buy emission quotas from less developed but
ecol ogically healthi

developed countrge . They

China is already the leading renewable energy producer in terms of installed generating

er

have
Chinese themselves. o

regions.
longer treat global warming and pollution as an excuse to get money and technology from

reali sed

no

Envi

ronment a

one

Wi

capacity, with the largest hydroelectric fleet and fifth largest wind pdieet in the world?
In 2007, China ranked second for the absolute dollar invested in renewable energy with over
US$12 billion, just behind leading Germany which invested US$14 bifiahina is also
becoming a world leader in expenditure on ResearchDevelopment (R&D)behind US
and EU but recently overtaking Japarindicating that China soon will be able to not only
copy developed technology but also develop the next generation of technologies for instance
in low carbon developmentWith increasing innovation and the incentives of an
environmental crisis and climate change vulnerabi(@ginamay well become therovide
of thenew solutions and low daon development paths.

The Chinese city of Baoding in Hebei province provides an interestingpéeaBaoding
National New & HiTech Development Zorie recognized by the Chinese Government as the
industrial base for development of renewable energy in Chnih. e
GDP grew with a range of 14% per yegawnshed foward by the exanding renewable
industry, reaching$199( U 1 wiBign in 2007 Baoding China Electricity Valley (CEV) is a
cluster area foChinesecleantech companies and a strategic platform linking new energy
manufaturing industry with policy andinancial support research institutionas well as
social service systemsBaoding CEV has six major industries: MW power industry,
photovoltaic andsolar power industry, electric power transmission and transformation and
automation industry, nexdype energy accumulation industry, higfficiency energy saving
industry, and biological material power industBaoding is also center for research and
development of ofshore wind in Chinaimplementing a R&D program which is part of the
largest national R&D program under the Chinese Ministry of Science and Teginol

Figure 1: The Development of Baoding China Electricity Valley 2006/

| ast

3

year s

Baoding China Electricity Valley 2006 2007 Growth
Tax income from CEV ¥1 030 million | ¥1 700 million 61%
CEV exports $220 million $430 million 95%
Total production value ¥11 2® million | ¥17500 million 64%
Source: Reinvang & TRBnjum: #APrepared to Ride the Green
Baodingd s | eemalvabiegnergy companiase HuiTengwhich has around 50% of the

Chinese market for wind blademnd YingLiwhich produces PV $ar panels mainly for the
global market. HuiTeng and Yinglhave from a very limited production in 2004 burst ahead

to rex h annual

tur ngvemisl | afo n $789milion($esiedidely in

2007, more thaoublingfrom 2006. YingLiis set 6 double againwith a turnoverof $1.2

(0 0,.¥8.2 billion for the first 10 months of 2008. Totakports from Baoding CEV also
doubled (95%ncreasg from 2006 to 2007, reachigy4 3 0 ) (miliBn1Chinese renewable
energy companies are currently shiogvistronger growth rates than established international
companies and moving to become strong players in the future global renewable energy market

(ref. figurebelow)
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Figure 2: Growth of Chinese RE companies compared with international RE companies.

Growth of Chinese renewable energy companies
compared with international renewable energy companies ($ million
Turnover | Turnover | Turnover | Growth | Growth

Sector | Company | * 5504 2006 2007 | 04-07 | oe-07 | County
Wind power | HuiTeng 7.3 75 197 | 2599% 163% China
Wind power | GoldWind - 192 375 - 95% China
Wind power | Suzlon* 430.0 1768 3315 671% 88% India
Wind power Vestas 2 938.0 4 841 6 662 127% 38% | Denmark
Solar power YingLi 1.9 251 508 | 26 637% 102% China
Solar power REC 189.0 677 1137 502% 68% | Norway

Soure : Reinvang & TBnjum: iPrepared to Ri*dearendMarch@t een Dragon?od,

Thomas L. Friedman: China Greening(Reporting from Guangzhou, Guangdong Provjnc{

Y o u 0 r iag teseeathmetemergence of Chinese eteah companies] and real environmental
awareness among officials and student}.lfi recent years, fossil fueled energy has beca
expensive, exhaustible and toxic, and rising wagieso some extent because abing
environmental considerations and social security requireniehgs/e meant that the workshops
Southern China are no longer the kmost producers of Asia. Vietnam and Western China
beckon.

The only way forward, say officials, is for Chinagi@dually develop a cleaner, knowledgased,
service/finance economy] [In short, the economy here has to become greener and sniajte

The problem for the ruling Communi st Par
empowering citizento become watchdogs and allowing them to sue local businesse
governments that pol |l ut e, -ineemsige inndvati@anaaciéty withog

a freer flow of information and experimentation. What surprised me is how much the P
thinking about all this.

| actually came her at the invitation of Wang Yang, the Communist Party secretary, i.e. the
Guangdong Province-] Wang is also a member of the Politburo in Beijing and is considered
of the most innovative thinkersi Chi naés | eader ship today.

and has begun advocating s odn®ighhnow ge ishfacusad &
trying to shift dirty, lowwage manufacturing out of Guangzhou to the countryside, where joh
still scarce. And he is trying to attract clean industries and services to the city. His goal, hq
was a more Al ow carbon economyo.

OPl ease out in your column that Party Se
technology companies torme to Guangdong province and use it as a laboratory to develop
product® |, h e tWelwd benmost wilfing to participate in the innovation and provide

BN

services they need. o

So my postcard from Guangzhou would read like this:

ifDear Moad, thispldce iBso much more interesting than it looks from abroad. | met
and solar companies eager for Western investment and Chinese college students wi
organizing a boycott of an | ndonesi a mttutgpoh
Civil Societyd has qui esenl Universify.eThee@bmnaunist Patye
trying to break the old mold without ©bre

next summer and see how they are doingébo

Excerptsfom column in International Herald Tribune, September 1 20

18



Prepared to Ride the Green Dragon WWF

1.2.2 The global community needs China to succeed

It is of global interest tht China succeeds irealizing equithle, sustainable, lowarbon
developmentFirstly, the effect of China not succeeding in implementing new-davbon
solutions will be felt globally in the form of escalating global warmiBgcondly, ifChina
succeeds in developing and providisigstainale energy solutionsarge scale whildifting
hundreds of millions out of poverty, Chimall show a path & be copied by the rest of the
developing world. And thirdlyChina has the potential for mass market production of low
cost lowcarbon technologiethat can help OECD countries to reatteir CO, reduction
targetsin a costeffective manner for instance the production @ED lights, electric cars, or
wind turbinesi as the OECD countries adapt to a more equitableptareet economyin a
gradual gltal transition to a low carbon civilisation all economies are transition economies.
The starting points of OECD countries and China are different and their comparative
advantages are different, but their ultimate interests are theisanstable world eaiomy
within the environmental limits of this planet that can ensure long term welfare for all.

When the Chines&overnmentunveiled a 6zpage climate change plan in June 2007, it
promised to put climate change at the heart of its energy policies butnalsted that

developed countries had the responsibility to take the lead on cutting greenhouse gas
emissionsr ef erring to the Acommon but different.
the UN agreements on climate change. It also called fosfenanf technology to developing
nations in accordance with Kyoto Protocol cCo
l ot of thunder buf® have yet to see the rainbod

Ahead of the IPCC negotiations in Poznan, Poland, Noveibeember 2008, the Chinese
Government has called on developed countries to contribute 1% of their GDP to a fund that
would help developing nations adapt to the challenges of global war@imgese PMNen
Jiabaohas al so call ed upon devel opefde snaytlieadn sw hti
stressing that the slowdown in the global economy caused by the financial crisis should not be
allowed to hamper efforts to deal with global warniifg.

Beijing advises west to step up climate efforts

ilt took developed countries several decades
while China has to solve the same problem inlaanth s hor t er peri od. So
Mr. Wen said at a United Natiossp onsor ed conference in Beijingd

shoulder the duty and responsibility to tackle climate change and should alter their uashistasm | ,i

he said.
Excerpt from fiBeijing advises west to

China tells rich states to change
Mr. De Boer, executive secretary of the UN Framework Convention on Climate Change, also saig
nations should pay more to tackIle the probl em.
China will be able to take action whichnet af fordabl e to them at t
same conference as the Chinese premier. igedudeveloped countries to speed up the transfer of t

technologies.
Excerpt from fAiChina tells rich

In the 2£' Century, boostingooperation withChina on degloping and mainstreaming the
markets for environmental goods and &m=s is a wiAwin-win endeavour:for China
ensuring contined growth while tackling thesevere environmental crisi$or a partner
count ry 0 s arkcommméraadnglieus wishing temain competitive and grow with
one of the main trends of the ®2Century, and for the whole planet and especially the
wo r | d & f$acing the threat of increased global warming.
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2 The markets for EGS in China towards 2020

2.1 Arapidly growing market setting new standards

The markets for environmental goods and services in China are growing rapidly, reflecting
the immense environmental challenges faced by the Chinese community and the increasing
focusand investmentsiisolving these problems

In 2006,according to official statistics Chinese pollution control related investmesgswith

35% 20042006 totalling$ 8 4 . 5 2 b in(te6p@rioddrtl fonstituting 1.22% of GDP
Although this is not a complete picture of investments made in China in arderther a
cleaner environment, it illustrates the level of investments, focus areas and the general trend
in official spending

Figure 3 Chinese pollution contraielated investments 20042007 (¥100 millior). * Not announced

Chinese pollution control related investments
004, 2007(¥100 million) AU ALY . 2y
Urban Environmental Infrastructure 1141.2 1289.7 1314.9 1467.5
1 Gas supply 148.3 142.4 155.0 160.1
1 Centralized heating 173.4 220.2 223.6 230.0
9 Drainage works 352.3 368.0 331.5 410.0
1 Gardening and Greening 359.5 411.3 429.0 525.6
1 Environmental sanitation 107.8 147.8 175.8 141.8
Environmental Pollution 308.1 458.2 483.9 *
1 Waste water 105.6 133.7 151.1 *
I Waste gas 142.8 213.0 233.3 *
1 Solid wastes 22.6 274 18.3 *
1 Noise pollution 1.3 3.1 3.0 *
9 Other pollution 35.7 81.0 78.3 *
Environmental Investment for New Projécts 460.5 640.1 767.2 *
(subcat New Projects, Expansion, Tecimprovement)
Total Investment ¥ (100 million) = 6863.8 (20046) 1909.8 2388.0 2566.0 n.a.
USD (100 million) = 845,17 (200406) 231.10 291.86 322.21
EUR (100 million) = 678,17 (20006) 186.01 235.41 256.75 n.a.

Statistics Table 1145, China Statistical Yearbook 28, China Statistics Press 280Average annuabehange ratesmww.oanda.com

Reinvang & TRBnjum, APrepared to Ride the Green Dragon?06, WWF 2008.

2.1.1 A positive showcase for the world: The Beijing Olympics 2008

In 2007, the Beijing Environmental Protection Bureau expected to i®&3t(l 2 ., ¥2H
billion in pollution controlmeasures. The director, Mr. Shi Hanmin, also noted that Beijing
spent¥120 billion on pollution control 1998007, with the annual investment rising sharply
from ¥5.4 billion in 1998

Under the Beijing Sustainabl@evelopment Plan, China launched 20 projects to improve the
quality of Beijing's environmerfor the Olympics with an overall investment of 812 billion.

The city hasordered coaburning power plants to reduce emissions amaved200 heavily
polluting factories out of the city, established new wastewater treatment plantsyastal
processing facilities, and green belts and built a fleet of clean buses for the Olympic games.

' Thiscategoryreferstothese a |l | ed ft hr erelesswhichuequir@eméronmental protection
facilities to be designed, constructed and put into operation simultaneously with the main body of a construction
project
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Beijing has phased out ozcedepleting substances ahead of schedule, madef wsater or
air-source heat pump systems to save energy in Olympic stadiums, introduced solar power
technology and replaced 47,000 old taxis and 7,000 diesel buses, and has begun requiring
vehicles to meet EU emissions standards. In addition, natur@igaef which is up tenfold),
geothermal, and wind power are graduséginning toreplae coal. Much of Beijing is now
covered by trees, bushes, and ladviasradical departure from the pastnd Beijing has set

up 20 natural reserves to protect forestddwilants, animals, wetlands, and geological
formations.

Despite concerns over Beijingés air poll uti
Beijing Olympic Games2007) considexd that the 2008 Olympics will be one of the most
environmentally friadly ever. The games also provide a positive showcase for duplicétion
especially the variety of clean energy and energy isgvsolutions being employe¥.

Greetp e ac e Chi n €hina lmas launchdd mgressive green policies in the run up to

the 2008Bei j i ng Ol wnddypthatc susial oppodunities to kick start ambitious
environmental initiatives across the city were missed and that best environmental practices
were notalways applied® Greenpeaceoints out thatt he aut hori ti ees ficou
aggressively enforced pollution controls on industry, pursued awaste policy, adopted

Forest Stewardship Council (FSC) certification on all new construction and comprehensive
water conservation policies. o

2.1.2 New billion dollar/euro markets

The last deade has seen the mushrooming of tens of thousands of new Chinese companies
exploring and developing thgrowing low-carbon marketscreating a whole new generation

of il ow car bo%fUNEM estimatpsr teah @leam $esh investments in China
totaled $580 million ( 4 4 2 4  nmi 2D07 iarwl ns)likely to total more than $720 million

( 0526 )Yhin 20D8*?Fhe ChineseGovernment plans to spemdore than$l 93 f G 14 3
billion (1.35% of GDP on pollution control 20080, mostly on reducing water and air
pollution.®® French company Viola currently estimates the market for pollution control to
$800( us5BMUN 1 i on, fAwi ®h more to comeo.

According to the Climate Group (quotingsoogle Finance Chi na o6 s Si X l arg
photovoltaics (PV)manufacturerfiad a total marketalue of ovei$15 billion( U 9 byeJhly

2008.Most of these companies did not exist 10 years @tjwer rapidly growing markets are

the solar water heater markethich is worth over$2 billion ( 0 1 .p& pepr,s growing at

20% annuallyand in China emloys over 600,000 thousand peqplkee energy efficient

compact camarket, which was worth ove$50 billion ( U 3 6 in 200%; and the electric

bicycle market, which waworth over$6 billion ( 0 4in 2007.C h i neading wihd turbine
manufacturehas arapidly rising market value of ovel6 billion( a4 3. 9)

ithis | atest r eplowcarbos &éconamnsy]idnbtdusta miche njaiket fer.richtcdurgries,
rather thai with their cost advantages and abundant abatement opportiriitiesstment in low carbon

solutions can be equally, if not more profitable,-pybating and socially beneficial in developing nations.
China in particular has embraced this opportunity, @uzen showing that moving to a low carbon econo
is consistent with growth, devel opment and en

The Climate Group: Chi
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2.2 Investments in EGSupto$ 1. 9 (rillian tewardg 2020

Looking to the future, we see that massive investments are expected for all kinds of
environmental goods andrsees, from wastewater treatment to renewable energy, spurred
by stricter regulation and goals set by the governnigaged on various sources in a not very
transparent marketye estimatethat at least U$1.51.9 trillion ( U 11.4 ZXrillion) will be
invested in @vironmental goods and sereg in China towards 202This does not include
effects of therecent ¥4 trillion economic stimulus packaglunched by theChinese
Government Part of the package the first nationwide sewage treatment program df $4
(G32.5) billi &tis stil enclearthtmeverchowymeiehrofsthis package is
additional funds compared with already planned investments.

Figure 4 Estimation of investments i@ in China towards 2020 ().

Renewable Energy 265.0 billion 20082020 22.00 billion
Pollution Reduction 80.0 billion 20082010 40.00 billion
Energy Efficiency
9 Old buildings 325.0 billion 20082020 27.00 billion
1 New building 600.0 billion 20082020 50.00billion
Wastewater Treatment 150.0 billion 20052015 15.00 billion
Water Supplies and Wastewater Treatmg 100.0 billion 20052015 10.00 billion
Aggregated total 20082020 $1.5%1.944trillion $162 billion
Aggregated tota| 01 .-14%rillion 0$118. 4 bi

*Taking into account potentialverlapin categories$to 0 e x ¢ h 200daseragea t eBased on available estimates Spring 2608.
Reinvang & Tgp u m, AiPrepared to Ride the Green Dragon?o, WWF 2008.

Precise estimates of future investments are notoriously difficulnéike In addition,
definitions of O6environment al good €&lead ser vi
Techbare not standardézl, something whichrovides multiple options when identifying and
aggregating relevant numbefBhe number above does not, for instanceluite projected
investment o240 billion (0 1 7 5% irtrailroads towards 201%.Recent stimations bythe

US governmentestimae that the clean technology market in China will amount to $186

billion ( 4 1 3r62b10 and $555 billiof G 4 Or62620°°

Probablyinvestments in environmental gi® am services in China towards 2020 will be

even higher than thestimatesaboveas new needs, solutions and possibilities are identified

New Energy Finance predicts that $398 billipri 2 9ot ibvestment in renewable energy

will be needed by 2020 to theaeh official goals, a number far above what has been used in

the figure abové® Moreover, the potential for the EGS sector in China to grow in conjunction

with China becoming an exporter of low carbon solutions to the global market is
tremendous’ If Clean Tech exportbecomesa strongerp a r t of Cdt grondh6 s o f f
strategy national and foreign investments will likely significantly surpass these estimates.

2.3 The market for renewable energy

The lowcarbon market in China is booming, leading some anagsise language such as
AChina unl eas he’Sin arecers overview stody, uhe Cliat® Group notes

that China is or will soon be the number omanufacturer of various critical low carbon
technologies.China is for instance currently a leagimanufacturer of solar photovoltaic
technology, with 820 Megawatts of production by the end of 2007, second only to Japan.
Chinadés wind pewbyraroint 520% ih RPO®7The Glabal WindEnergy

Council announced in early 2008 that Chinawik c ome t he wor |l dés | eadi
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wind turbinesby 2009.China is also competing for or taking the lead in pheduction of
other critical renewable and low carbi@thnologies such as solar water heaters (holding 60%
of the global market), eneygfficient home appliancesnd rechargeable batteries.

This section summarizes main trends related to renewable energy in China with notes on the
market situatin. An overview is provided in figurd below.

Figure 5 Renewable energy China Targetsand competitive situation

Capacity Target Target - N
Source 2006 2010 2020 Competitive Situation
Large scale:
National control, large energy groups
Hydropower 130GW 190 GW | 300 GW Small scale:

Moderate competition, international presend
Strong international presence,

moderate competition

Strong national and international presence;
Solar PV 0.08 GW 0.3 GW 1.8 GW | Rapidgrowth industry;

Additional supply and technology needed

Wind 2.6GW 10GW 30 GW

SEL 100 Mm?2 150 Mm2 | 300 Mm2 | Strong nabnal competitive industry
Thermal
Biomass 2 GW 5GW 30 GW Fragmented and young developing industry
Power need for technology
B;%T:tzs ~0 1Mt 50 Mt Fragmented industryeed for technology
Ethanol 1 M tonnes 2 Mt 19 Mt National contral
Bio Diesel | 0.05 M tonnes| 0.2 Mt 2 Mt National contral

Reinvang & TBnj um: APrepared to Ride the Green Dragon?, WWF 2008.

2.3.1 Hydropower

Hydropower is well established as a sector in China, being the main green electricity source
holding 6% of the market. Less thanhaitr d of Chi nabés hydropower
utilised, according to estimations. Hygmwer accounts for half thé trillion ($265 billion)

the Chinese government expects to be invested in renewable energy towards 2020.

The Chinese hydropowerdnstry is divided into two main sectors:
1 Ongrid largesize hydro power stations (8W capacity, 2006)
1 Off-grid smaltscale(50MW or lesshydro power stations for local (mostly rural and
remote, mountainous areas) communities (c&W0capacity, 2006)

Large hydropower capacity ischeduled to increase to 17%VQ@y 2020. The largscale
hydropower industry is government controlled and dominated by a number of well
established, large statevned groups. More than ten of these companies are listed on the
national stock exchange and the majority of them operate on a national scale. These large
stateowned companies operates across the value chain, both constructing and operating
hydropower plants and also owning subsidiaries that cover business actiwtiegssdesign,
engineering, construction and power generation. This is a maturing market segment and
Chinese hydropower companies are starting to also engage in international activities.

Smallscale hydropower capaciig planned to increase to 125AGby 2020. The power
generated by smadicale hydro facilities supplies electricttynearly 50% of the geographical
areaof China,and isconsumed by on®urth of the population. Small hydsower plays an
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i mportant r ol e poanerryabaseaswithmmgre Gan 450a0sktions having
been installed across the country

The market segment for smaltale power installations has shown the strongest growth the
last years.In 2006, small hydrmpower installatiors with a total capacity of 6GW were
completed,whereasthe large hydro projects installedacheda total of4 GW. Smallscale
hydropower is a market that is open to both private and foreign companies. The involvement
of foreign companies in the sector remains limited but several indeperaeat producers

are engaged in the market.

Government incentives for rural areas have been driving the growth of thessalall
hydropower industry with investments of approximately 30 bilkosach year over the last
years. This investment trend is exfesl to continue athe State Electrification Development
Plan continues to be implemented towards 20h@ Chinesé&overnment haalsolaunched
a series of programmes to promatealtscale hydropower development, such'@snding
Electricity to Village§ 'Replacing Firewood by Electricity' and '4®ural Electrification
Counties'.China is becoming a significant arena $onallscale hydropoweraccounting for
39% of the worldwide capacity under construct{@@04)’®

Considering the stage of market d®pment, more opportunities are to be expected for
Western companies in the smaflale hydropower industry. Private and foreign companies
are here allowed to enter the market, both as investors and suppliers, thereby facilitating the
possibility of broadr market integration across the value chain. Sales of Certified Emission
Reductions (CER) under the Clean Development Mechanism of the Kyoto Protocol, will
generally increase the number of financially viable hydropower projects.

2.3.2 Notes on wind power

Chinahas huge wind power resources. Data collected from meteorological stations in China
indicate that the exploitable and utilizable potential wind resources on land are approximately
253 GW and the offshore potential to be 78BW. In total, China has a potial wind power
market of 1000 GW

The wind power sector is booming in Chiff@ae China Wind Power Report 2088otes that

by end of 2007, the total installed capacity of wind power in China reached 6.04 GW with
annual growth rate afver50% in the pastO yearsChina was ranked the £0n 2004 in the
world in terms of installed capacity and the rank was raised to number 5 inF20iarmore,
China is likely to become the biggest wind power market inwbdd in near future. If
current growth ratesimaintained, the target 1:0GWfor 2010 is likely tobereacled by 2008.

Yet, the development of wind power is still slow in Chifiatal installedcapacity was only 6

GW at the end of 2007, less than 1% of the taxaloitablepotential.

The areas wit rich wind resourcein Chinaare Soutkeast coastal areas and islands nearby,
the north parts of China (Nordast, Northern China, Norhiest) and some specific spots in
inlands. Besides, China also has richsifore wind resourse

1 Coastal areas andlands: the coastal areas and islands are about 10 km wide along
Shandong, Jiangsu, Shanghai, Zhejiang, Fujian, Guangdong and Guangxi with energy
density above 200 W/m2, similar to coastal line wind energy density.

1 North parts of China: the north parts@fina are about 200 km wide including the
three Northeast provinces, Hebei, Inner Mongolia, Gansu, Ningxia and Xinjiang. The
energy density is from 200 W/m2 to 300 W/m2. In some areas, the density can be
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above 500 W/m2 such as Alashankou, Dabanchenggtpile, Huitengliang of
Xilinhaote and Chengdengweichang.

1 Inlands: the density is below 100 W/m2, but can be much higher in some lake areas or
areas with special geographical shape.

1 Off-shore areas: east parts of Chinaenaide sea areas with sea watepth from 5
meters to 20 meters, but the technically exploitable potentiatlisced by thenpacts
of sea routegyorts andsea food feeding. fB-shore wind resoursare, howevernich
in Jiangsu, Fujian, Shandong and Guangdong.& pkexes are close toad cerdrs
and are likelyto bethe centes of off-shore wind power in the future.

Fig 6: Current status of wind power in China (in MW)
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Shi Pengfei, Wind Energy Commission, China Renewable Energy SdeaetyChina Wind Power Report 2008REIA ard WWF.

Since 2003, Chinkas held public tenders for wind farm projects with the practice of allowing
the investor to obtain 2fear project authorization for utilizing the wind power technology
investment.Normally the bidder witithe lowest price will wn the tenderSince 2006, the
Governmentstates thathe bidder should include turbine manufacturers aseestas. This
regulation has boosted the development of domestic wirbine manufacture and many
Chinese energy groupmvewon the biddingsin May 2008, the Government introduced tax
rebates in the form of VAT and import duties refunds on core wind power turbine parts and
materials, in a move to promote the development of the sector further.

The recognized leader in the Chinese wind power makedngyuan Electric Power Group
Corp., part of the statewned erterprise Gudian Group, which in 2007 hahnual output of
350 GWh. Longyuan EPGC owns nearly ghed of China's wid power installation
capacity’®> The wind farm developers are mainly Cése stat®wned power generation
companies. Another company, China Shenhua Group, has entered into\efpbime with
Hong Kongbased Chin&Vind PowerGroup to facilitate development in the wind farm area.
In 2006, China had 91 operational lapased wid farmswith a total 0f3,311 wind power
turbines deployed in 16 provinces and municipalities.
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The first offshore wind park is currently under development in Shanghai Donghaidagiao,
which is planned to be connected to the grid in 2010 with a productia®@CMW. The
projects is carried out by Shanghai Electric Power, Datang Electric Group (one of the five
national power companies) and China Guangdong Nuclear Power Groughd®df wind
parks are also under planning in Shanghai Fungxian, Shanghai Némushui in Jiangsu
province and Cixi in Zhejiang provind@ The China National Oféhore Oil Corporation
(CNOOC) in 2007 started a trial project for -gtiore wind power generation to provide
electricity to oil platforms in Bohai Bay.

Among wind power geerator equipment companies, there are felwn€se producers.
Xinjiang GoldWnd holds approximately a 35% market sh&ifeonghang (Baoding) HuiTeng
Windpower Egipment Co. holds about0% of the market for wind blades in Chirfgixty
percent of the manufaaing market is represented fmreign companies or SiA@reign joint
ventures as Chinese manufacturers lag behind with regards to techndltedlyestablished
foreign equipment suppliers, such as Vestas, Gamesa and Suzlon, have set upwviealy
foreign invested plants in Chitfd The Global Wind Energy Council announced early 2008
that China by 2009 will become the worl dos

The rapidly develping wind power market in Chinia open to and interesting for Western
companies.Sales of Certified Emission Reductions (CER) under the Clean Development
Mechanism of the Kyoto Protocol, will generally increase the number of financially viable
wind power projectsChinese turbine manufacturers still lack knowledge and ctampgein
making turbines abové MW capacity In addition, key components such as bearings, vanes,
gearboes, and generatofsr large projectareimported.Companies with advanced machine
technology, expertise in manufacturing and commissioningey commnents, and know

how ofdesign and agration of wind farms, will have substantial opportunities to gahase

of therapidly growing wind power generation market.

2.3.3 Notes on solar energy

China has a significant national solar energy industry with a segpgrt focus, even though
the Chinese solar power market is small. It can be divided into twas ak industrial
applicationsthesolarthermalutilization industryandthe photovoltaic (PV) industry.

China is a leading manufacturer of solar PV tecbgpwith 820 Megawatts of production by
the end of 2007, second only to Japan. The manufacturing industry has shownotmntin
rapid expansiomnd more than doubled its production capacity from 2005 to 2006, and from
2006 to 200§380MW to 820 MW). Howeve, only a few percent of this were actually sold
inside Chinareflecting the small Chinese market and hb&@hinesesolar cellindustry is
strongly export driven.

While China is increasingly playing an important role in providing PV products to tHd wor
the market in China for PV products is small and growing slowly, restrained by lack of
government incentives to accommodate the high production cost. The cost of solar electricity
is currently 10 times higher 8¥/kWh) than coal generated electric{B.5¥/kWh). This is a

major challenge for the growth of the national solar energy market which requires
technological advancements in both utilisations of raw material and energy transmission
efficiency levels.

The Chinese PV industry is dominated bystalline solar cell production. There is, however,
an increasing focus on development of thiim solar cells, which is expected to provide a
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unit cost by 2010 of ¥kWh.”® As production costs decrease, lasgale desert power plants
will become more iteresting.In the China Solar PV Report 200Ti Junfeng and Wang
Sicheng estimate thé&t 1% of the desert area in Chimaused to install solar celtse total
capacity for this type of solar power could be 1@Wp, illustrating thathe currentcommon
estimates for China remain conservative

A national programme started in 2002 to secure electric power for remote townships in West
China stimulated the beginning of an increasing growth trend. The market remains small,
however, as PV grid connected pawgeneration systems remains very limitedde Tharket

for village electrification is foreseen to represent growth in the short term future whereas the
development of urban gradonnectedolarpower generation is planned to see more growth in
the longereérm.

China has set development objectives for the Chinese solar power market to reach a total 1.8
million kWp installed capacitypy 2020.In comparison with goals se other world markets

(ref. figure 7below), this cannot be calledmbitious and it isnot having much effecin
developing the national solar industry.

With the lack of

Figure 7: PV Installed Peak Capacity Estimat€Np in world markets
favourable government

Japan 1.200 4.80] 30.0 pricing incentives for

Europe 1.200 3.00 41.0 solar energy, cost

gﬁ 8-322 (2)-28 3?-2 effectiveness measures
na . . . H .

Others 1.195 3.80| 91.2 \e;\r/e tl?n h'gr: Sll_erand_.th

World Total 4.000]  14.00| 200.0 estern companies wi

Li J.& Wang S, China Solar PV Report, China Environmental Science Press, 2007.| leading — maufacturing
technology which aabe

used in the fields of equipment and material supplying, techndlmgransfer, and direct
investmend have entry points in the export oriented and rapidly developing Chinese PV
industry. Improvements in production technologies for poygtalline silcon and
advancements of the manufacturing process are key focus areas for the future success of the
Chinese PV industryAny technologies and equipment that are used indirectly inPthe
production process that hdipimprove coseffectiveness will sebright opportunitis.

China alsdhas a tradition of solar water heating for industrial, commercial and domestic use.
In 2006, China helda 64% share of théotal world market, exporting for a value of US$5

( G 4nGlljon to more than 50 countries arourtworld® The market is saturated with over
3000 solamwaterheater manufactureemnd industry focus is on efficienay manufacturings

well as innovatiorto improve the converting efficiencyuture business potential may exist
for companies that segportunities in this field tamprove the coseffectivenesf solar

water heating systems

2.3.4 Bio-energy

China started researching and developing the use of biomass for energy as early as 1958 and
in the 1970s and 80s this was further developed when tmesthGovernment introduced the
methane generator from 6 million digesters to the rural farming population as a step in
modernisationBy the endof 2006, total capacity of bienergy powegeneration reached 2.2

million kw2
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There are several means byieh biomass energy has been developed in CHiha.most
pracaticedneans of utilization obio-energyresources is to substitute fuels and other primary
resource such as coal or natural gas for power generation by mithaivl or domestic use

in rural areasThe methane is generated based on treatmeagrafulture, animal or human

waste By mid-2007, over 25.38 million households nationwidgual tol 0 % o f Chi na
households engaged in farming activittebad beenfacilitated with their own methane
generatorproducing energy for household cooking and heating. In addition, moresieatge
methane generators at breeding farms are also being built. In 2007 alone, 750 breeding farms
were equipped with this system which also aids in providing a miocalar agricultural
practice 8aznd stimulating ecological farming as methane marsh dregs and liquid can be used as
fertilizer.

Biofuels feature strongly in China, with China being the third largest ethanol producer in the
world and withplans to produc&2 million metric tons of low carbon fuel per year by 2620.
Chinahas begun converting an area of marginal land half the size of the United Kingdom into
biofuel forests, hopefully easing the competition between biofuels and grain crops that has
contributel to food price increasé&Numbers ofuel gas supply stations powered by thermal
decomposition and gasification of biomasses are also putojmoation to explore the
centralized options of utilizing biomasses. By the end of 2006, 602 centralizedpgdy su
stations utilizing straw gasification (coal gas) were establishadrah areas irChina.And an
additional 180 new stations had been built by-2007°%°

Investments in the straw fletd power generatioplants have started to grow. Fifyojects
have been authorizedf which 38 were approved bie government in 2006. Seven of them
are now operational, supplying electricity to the gfidhe challenge of securing steady straw
supplies at a cost that can compete with therich electricity pricemay explain partly why
these projects develop at a slower pdeeergy experts are evaluating teavironmental
feasbhility and commercial benefit cfuch bieenergy plantsand there is a need for further
technological development

With regards to the copetitive situation, He biomass market is fragmented into Chinese
energy groups running pilot projects, smaller regional Chinese manufacturers, and- foreign
owned companiesroject developers such as th&€hina Energy Conservation Investment
Corporation which built two biomass (straw firing) power plants with the partly financed by
CERSs- are also engaged in this markewithin the field of ethanol fuel the market is strictly
government controlled with the National Development and Reform Committee iatdming

four Chinese companies supplying ethanol fuel to PetroChina and Sitfdfigore 1.10
provides two examples of companies operating in this market segment with very different
areas of activities, illustrating the variety of market players.
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Profile of Two Selected Bieenergy Companiesn China
Beijing Shenzhuo Daxu China Power, Inc
Bio-Energy Technology Company Ltd.
o Fully owned byChina Holding
0 Founded in April 2005 by Mr Pan Shijiao | o Founded in 2002 by Ms. Jahna Lu and registered g
0 2006 turnovei approx. £0.6 million NASD OTC BB
0 In 2007 reached 160 employees 0 A development stage company that engages in
o Develop and commercialise imped projects via M&A or JoirVenture Partnerships
biomass stoves that are used for cooking| o Aims to become a globally leading renewable ener
Some models incorporate a back boiler fc holdings company
hot water and central heating. 0 By 2013 aims to have a pipelinetmb-mass and
0 Straw briquettes or crop residue instead ( hydropowe energy projecttotalling potential power
coal give a cost saving of 50% as well as capacity of 3200 MW
reduction of over eight tons/year of EO | o By March 2008 had total potential of 320MW in
0 By March 2007 had sold 25,000 stoves Development portfolio
o0 Production capacity of 100,000 stoves/ye| o Five biomass energy projects in the pipeline, each
from 5 factories representing a 50MW Biomass Power Generation
0 Market potential; annual sales of 20 millig Plant.
wood and coal stoves sold each yearin | o Each project is doni@ close cooperation with the
Chin&® local provincial government to secure resources
needed
0 Aim to use world leading biomass energy technolo
such as CAPS %°

With regards to the future market potential, itlsarthat the raw material is availabl&hina

has a sizeable farming community and th&imtypes of agricultural wasteare straws and
stalks, with annual outputf approximately 700 million tonnes, of whi@0 million tonnes

are utilizable for energy generation, equal 150 million tonne®f stardard coals.It is also
estimated that industrial organic waste water and waste water resources in livestock and
poultry farms can produce methane equivalent to 57 million tons of standard coal.

The goal of the government is to increase the tofahaly of bio-energy to 30 million KW

by 2020.From today, this is a growth of 600% and requires major market investments and
development of technologies. Technologigahovation and new, high efficiency way of
using bieenergy will be the key success factoorder to realize the goal.

The needs of the Chinese tsoergy sector provide opportunities for Western companies.
Although China hagor several centuries hadrmaarket for biomass energy, $a need for

more efficient generatargechnologies thagjererate energy from nefood source such as

cattle waste or sewageastewill alsobe interesting for the Chinese markgte development

of largescale power generation plants that can supply the national grid profitably and have a
secure and continuouswamaterial supply is currently a challenge that requires further
development. Also, modern biomass generators cam dna efficiency level of 3@0% versus

rural generators that can have an effect as low%%.2ntroducing more efficient ovens will
bothbe of benefit to the usage of resources as well as turnover generated from rural ¥arming.
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2.4 Energy Efficiency

Energy efficiencyachievementsin China i a snapshot by the Climate Group

The energy intensity of the Chinese economy has dropped by over 60% since 1980. Moreover, C
targeted a further 20% reduction between 2vef
but by replacing small and inefficient power stations with high efficiency stiieral technology, China
hopes to avoid approximately 37.6 million metric tons of CO2 emissions every year.

The Chinese Government has also put in place an ambitiongaming, benchmarking and control syste
for Chinabds 1,000 | argest energy consuming d
energy usage. The programme stipulates that these companies must reduce their energy int
accomplish an aarall energy saving of 100 million metric ton standard coal equivalent (over 833 m
Megawatthours) by 2010.

Beyond its traditional reliance on bicycles and public transport, China is now introducing measures
oil consumption from its growin motor vehicle fleet, implementing fuel efficiency standards for cars 4
higher than those in the USA, although still lagging behind those in Europe and Japan.13 China

succeeded in scaling up a range of low carbon transport technologies; awdlid electric bicycles and
1.64 million energy efficient compact cars were sold in 2007, and domestic hybrid and electric

technologies are progressing rapidly.

In addition to the overarching 20% energy intensity reduction target and the hé%atde energy target,
comprehensive set of complementary regulations have been developed covering almost every 9
Chinadbs economy. Fuel economy standards (sece€
comprehensive mandatory energy @éncy testing and labeling standards for home applianes
implemented the same yeartax of up to 20% on gas guzzling SUVs was introduced in 2006 while con
cars are only taxed at 3%; strict building efficiency design codes have been introdicedviNitut energy
consumption of new buildings by 50%; and Chi n
2006, mandates that the power grid purchase renewable power, giving subsidies for wind and b
projects.

Across power, efficienc and transport, China has frequently taken the route followed by most cou
focusing policies on new buildings, factories, vehicles or products, instead of replacing or retrofitti
ones, which is a more complicated and expensive approach. Eoedsion it will take severgkars to see
the full effect of the initiatives which have been introduced. Many opportunities still exist for Chi
further speed up the phase out of older technologies. Another qualifying factor, when considering {
presented in this report, is level of implementation. It is inevitable that some companies will evg
system.

However Chinabd6s clear i mprovement in energy i
in overcoming resistance tonewf f i ci ency policies as any coun
has recently shown two consecutive drops, of 1.79% in 2006 and 3.66% in 2007. As more (
companies and products begin to comply with the new regulation, China will face tireutwnchallenge
of monitoring and ensuring compliance, encouraging innovation and continually pushing up stand
bestavailable technology.

The Climate GroupiCh i nadés c | e 2008 (executiuelsumtmargq

Improving energy efficiency is an inevitable measure to tackle energy constraint challenges

and to realize enviranent protection targets at the same tif@lowing a strong growth in

energy consumption, mainly stimulated by the rapid developmettieoénergy intensive

industrial sector, the Chinesentral government has announaedtsi Pl an f cand Med i u
Long-Term Ehergy Conservation that it will focus on energy saving in the industrial sector,

in thetransportation and catruction industries, anfdr commercial and civil power us&€he
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box belowoutlines the ambitious program that will aid Chasaitreacles its goal of reducig
energyintensity per unit of GDBy 20%during the period 2008010%

China Central Government
Announced Program Focus for Energy Eiciency M easuresin the 11" Five-year Period (20062010)

1. Upgradeof approx 500,000coatburning industrial boilers (kilns)

2. Local cogeneratiowith combined heat and power systems

3. Make use of exhaust heat and pressure

4. Save and replace petroleumith through introducing alternativenergy

5. Energy conservation in electrical motdmgimproving efficiacy

6. Optimise energy system in majotensive energyndustries

7. Energy conservation in buildindgs be improved by 50%

8. Environmentfriendly lighting systems that can make-80% power saving
9. Energy conservatiofocusin governmental departments

10. Capacity hilding of energymonitoringcentres

The Go v e prognmammeistambitious butstruggles in showing productivity gains
against the explosive growth in the Chinese heavy industrial sastovell & growth in
electricity use by theeommercial and privatsectos. However,i n 2007 Chi nads
intensity dropped 3.669%.

In October 2007, President Hu Jintao emphasised that the governmentcanaildly foster

the adoption of mergy efficient technologies through central government initiatives such as
financial incentives, but also throughe evaluation of localg o v e r n abditnes 806
stimulate energy efficiency improvements in theiisdictions %

2.4.1 Energy Efficiency in Industrial Sector

The industrial sector in China is energy intensine has drive the growth in overall energy
consumption oer the last 10 years by 80% total increase.n 2006it represented1% of

total energy consumptiorat 246.2 million tons of standard coal equivalefit€hi naé s
industrial energy efficiency has improved sinte 198C. But compaed with developed
courtries, its efficiency is still lagging behindorld levek.”’

Over the last decad€hina hasdeveloped a rapidly growingommercialEnergy Service
Company(ESCO)industg/. The industryin Chinahas grown from justhree ESCOs in 1998

to more than @0 in 20®.°® ESCOs implemented over 400 energy conservation projects in 16
provinces in 2006, totahg US$280 million in investment, and investment levels in 2007 are
expected to be double thamount® If the Chineseifms donot havea strong technological
advantagethey havea clear competitive advantage in their low cost manufacturing abilities,
Whi(lzp0 have been found to be 80% lower than similar plant production cogis WS or

EU.

China hasa significant needfor and an increasing commitment t@nergy efficiency
improvementsExpertise in relation to energy efficiency for industrial applicatailsbe in
strong demand across masdustries of Chinaver the next decade. The key market drivers
underline thiggrowing market potential:

A Cost of energy and power tariffs continue to rise. During 2007, the price of Chinese
thermal coal used to produce electricity jumped by over 10 percetitiarmbntinued to
increase bynother 15% inhefirst half of 2008

A Theelimination of export tax rebates for 553 enegiensive industesput in place by
The Ministry of Commerce during 2007eans an additional cost to easer pices.%?
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A The competitive lagiscape gets tougher amarket oversupplin several heavy indusés
means thewre not able to push off the higher overheads onto customers

The changing business environment mearssdearlyin the commercial interest foactories

in energy intensive industries to focus on reducing cost of energy consumptioreinard

remain competitive.

Considering the lowost of Chinesenade energy efficient technologiesiokvledge in energy
efficiencythat assists the solving particularenergy efficiency challengesill be mosty of
interest toChinese industriesWesternconsultancies in this area will have good business
chances in China to transfer the knowledge to Chinese customarsoonmercidly viable
basis. Already, Norwegianexpertise in energy efficiency in ferroalloy industry and other
relevant metallurgy sect®have gained attention from Chinese industries.

2.4.2 Energy Efficiency for Public & Commercial Buildings

Chinahascurrentlyover43 billion square meters of floor spaoeexisting buildingsyet only

4 percent of them have adopted eneeffjciency measuregprimarily for heating, thus
illustrating the emerging nature of this market in Chin&2007, there wer&1 figreen citied

and 140fgreen buildingd under construction in China, but few of them met international
standards for low energy use, recycle@itver sy st e ms, and Aintell
materials.Although China cannot claim to be at an international technological level, this has
stimulated the workor a national standard to supparvestment ingreen building practices

for the wholesupply chainincorporating construction partsaterials and knowledg8®

With regards to the competitive situatiorhet Chineseconstruction and real estate
development market is complex atiet number of enterprises is steadily increasing. In 2006
there were 60,166 construction enterprises and 58,710 real estate developers, of which
approximately 15%had foreign ownershif* The market for energy efficiency and green
buildings is slowly moving into a more clearly defined market, also driven to some byten

the market where higand customers and bussses are starting to push fapre sustainable
constructionTraditionally, huyershave beenypically more concerned about location, design,

or neighbourhoodthan environmental variables when selectingldmgs. Historically,

ent husi asm f orwasdgampenedhby thé highdr consiiog sost, on average
¥100' 200 more per square meter than a standard buifdhg.

With Leadership in Energy and Environmental Design (LEEIDyvly being implementeds

the preferred method for certifyingreen buildings, a segment for construction of green
buildings is starting to emerge in the Chinese market. LEED was first used in China in 2004
for the construction othe Ministry of Science and Technology in Beijintf uses70 percent

less energy and 60 percent less wtssughintegrating highly efficient shedland windows,

a roof garderstorm watesystem, and a combined cool thermal storage system

With regards to the market potential, the growth in the ptgpearket is rapid. China is
currently constructing? billion squaremeters a year, equivalent to ettérd of Japan's
existing building area® The numbemnf householdss steadily growing with the strongest
developmenexpectedo be in urban househdwith an estimated growth of 94% 202020

to +250 million®’ Chinas floor space per capita is also expected to increase front 2 m
38mz2by 2020'°®

In general, it is estimated that 40% of energy use is derived from buildings and the absolute
figure isrising fast.As income rises and generates a want for more spacious housing, the
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penetration of energgonsuming appéinces is also expected to riSene annual growth in
energy demand is anticipated to be 7.1% for commercial sector buildings &do4.the
residential sectorThe gravth is stimulated not only by theicreasing use of eleatal
appliances, but bylgo by aswitch tothe useof more energyntensive applianceéccording
to a MKinsey Global Institute report, the residential sector takadvantage of currently
existing technologies that pay fohémselves, an engrgaving of 21 percent expected,
illustrating the sizable potential in this mark&f

The market is increasingly being pushed by governnrer@ntives and thee is anaim to

decrease energy usa all new construction by 50 percent before 2010 and bye6&ept

before 2020"° Together with the development of national standards to support local green
building practicestheseare steps that are hoped will stimulate desebpmento f a fAgr eer
supply chaind of construction parts, materi a

There is clearly a big mark@btentialfor the introduction of newconstruction and energy
efficient technologes and productghat can provide both old and new buildingghwmore
sustainable system#lowever, ance China is a latecomer in energy conservation in the
construction sector, international playemsed toshare their technology thi domestic
counterpartsas well as eduwtingthe marketAlready proven and wellstablished technology
and commercially feasible solutiongealearly of interest to the Chinese market.

Western technologies will be able to contribute in designing energy saving buildings,
supplying products to the management or operation of the kgsldis well as knowledge
transferencéo the Chinese architecasid real estate developevgesterncompaniesnayalso

offer interesting green building technology within the area of water saving systems and
sanitation as well as good insulation products sh@uld be of interest to the Chinese market

if produced at local cosNorwegian certification bodies and congudt firms alreadyenjoy a

good reputatioramong the Chinese industry. Their expertisénproving energy efficiency
through knowledge trangfrence, competency building apdoject managemerghould see
good opportunities in this market

2.4.3 Transportation and City Planning

Transportation is the third area efiergy demand that growingby 6.3% a yeardriven by

the continuel strong growth in @hicle saleswhich has been at 23% between 2000 and 2005,
estimated taesult in a total of 120 million vehicles 8020, from 26 million in 2003
Chinese ehicle and engine emission standards are based on European reguatiafign
admted with acertain time delayf-or exampleEuro Il came into effect on Jan. 1, 2000

the EU whereas similar emission standarasie into effect on Dec. 30, 2005 in Beijing and
from July 1, 2007 inthe whole of China'*?Beijing and Shanghahave adaptedEuro 4
stardards for light duty vehiclefrom 2008, whereas the rest of the country will have to
follow this standard from 2010.

China has introducedt a pilot stagehe u® of bio-fuel such as ethanol anith 2006
established the manufacturing of 1.02 million tafduel ethaol produced with grains that

were being distributed in 9 provinces and over 100 cities nationwide as ethliendied
gasoline'**Recently, the Chinese National Development and Reform Commission (NDRC)
urged Chinese carmakers to cooperate inimalg el ectri c cars and sug
carmakers leave the industly NDRC also revealed that the central government is
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considering ways to assist the industry, including subsidies to explore new technology and
raising the consumptietax for lage petrolengine vehicles.

The enormous rapid growth in transportation
cities as traffic flow becomes severegngestedAs well as better engine emission controls,
city plannng and public transportaticare,in many citiesin severe need of development.

2.5 The Clean Development Mechanism market

The development of the greenhouse gas emissions trading market has meant the rise of a
wholen e w 0 i mndChisat Theypdospects of generating additional funéliog sales of
Certified Emission Reductions (CERs) has meant that a wide range of greenhouse gas
emission reduction projects that otherwise may not have been realised are now put into
development. When looking at the CDM pipeline, China currently is th@er one country

in the world in terms o€ERsissued as illustrateid figure 1.14'*°

Figure 8: Top Countries by Issued CERgh accumulated % of world total.
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Source: UNEP Risge Cent@DM pipeline overview, 1 May 2008.

China has seen apid growth in registered CDM projects, especially since late 2006 and has
per May 2008 solid pipeline with 895 projects under validation and a total of 202 registered
projects The Chinese Governme@hina has established its own CDM website, run by the
Office of National Coordination Committee on Climate Charvgeere all approved projects
and purchases are publisHeg.

Revenues fron€ERs generated in Chirshallbe shared by the Government ohiGa and the
project ownelaccording to the type of emissioeduction in question: Fqriority areas such
asrenewable energenrergy efficiency and forestatiaeforestation projectthe Government
takes 2%, for N,O projects 30%, and for HFC (hydrofluorocarbons) and PFD
(perfluorocarbonsj this group includepotent greenhouse gasses such as metipaojects
65%. Therevenue collecteffom CER transfer besgdits will be used foactivitiesto address
climate changethrough a state owned CDM fund created for this purptsehe World
Bank and The Asian DevelopmeBankwill also contribute to the fund
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With regards to the competitive situatiomet market for CDM consultingnd project
development in Chinhas a good number of Chinese as well as international pldlyessa
young market and no company lgened a dominating roleso far Theway of engagng in
the CDM process maglso varysomething which contributes tmaking the market more

fragmented. There amirrentlyapproximately 30 Chinese companies operating in this market
as well as a number of fogei consulting and investment companies.

For all projects located in China that want to be approved for CER gad®asject Design
Documentmust first be presentetb the NDRC who acts as the Designated National
Authority (DNA) in China The NDRC demats thatany Chinese CDM projeahould have
at least 51%hinese ownership, which means tfata foreign projecbwner a jointventure
model has to be made with a Chinese company who will hold the controlling votes.

Concerning the future market potehttae official CDM priority areas aré'®

1 Energy efficiency improvements
1 Development and utilization of new and renewable energy
1 Methane recovery and utilization

The market potential for CDM project development companies and financial institutions to
obtan CERs for emission trading from Chinese projects is vast, although not without risk.

This is illustrated by the fact that China had\bdgrch2008 a total of 1104 projects registered
(which increased to 1173 projects by May 2008) and only 200 of thesdéerassued with

CERs, illustrating the large pipeline of projects that are to receive approval by the UN system.

Projects related tbydropower, wind power and energy efficiency fromn generatiorare

dominantin the pipeline

Figure 9: Number ofChineseCDM Registered Projects in the Pipeliper category March 2008

CDM pipeline China - No. of projects per category
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Source: UNEP Risge Centre, CDM pipeline overview
| n l i ne with t he Chinese government 6s

unidentified projects remains significant, perhap$y limited by the trading uncertainties for

issued CERs after 201#hen the current Kyoto Protocol regime expires.

Regarding opportunities, Westegompaniesmay engage in several areas of tG®M
processNorwayis an example of a country with ceitdtion institutions that alreadyave
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grasped the opportunitp verify ChineseCDM projects. In areas whekestern companies
possess strong technical expertise, there is also a possibility to find success in the Chinese
market as a project developertiiird opportunity is through involvement in the financing of

a project as a CER investor in the early stages of project development.

2.6 Environmental Pollution

2.6.1 Air Pollution

Since coal combustion accounts S@andBotdound 7
SuspendedParticulate(TSP) areconsideredhe main pollutantén China In northern China,
despite indigenous coal with lower sulphur content, higher energy demands proidies
absolute pollutionThis growth in energy useause severe acid rain pblemsaffectinglarge
parts of Chi n a 0 s . Qffieial rChirteser ay plution statistics donot incorporate
greenhouse gammissions. However, the country Hesd a focus on reducinglphur dioxide
emissions and aisto achieve a level less than 2.3limn tons by 2010This equals a cut of
10% from the 2006 level.50% of SO, industrial emissions are released from roower
generating industries (construgtianaterials, metallurgy, cemerdnd nonferrous metal
smelting).As seen irfigure 1.17 therehas beera slowdown inthe growth of sulfpur dioxide
emission however, further significant efforts have to be made to he010 target'**

Figure 1Q Air Pollution Indicators for Ching2001-2007)

Pollution Item Change
2001 2004 2006 2007 (2001:2007)
Industrial waste air emission 160863 237696 330992 | 388 169 141%
(100 million cubic metres)
Fuel burning 93526 139726| 181636| 209 922 124%
Production process 67337 97971 | 149353 178 247 165%
Sulphur dioxide emission (10 060 1947 2255 2589 2140 -10%
Soot emission (10 000 t 1070 1095 1089 771 -28%
Industrial dust emission (1@00 t) 991 905 808 698 -30%
Industrial subhur dioxide removed (1000 ) 565 890 1439 1942 248%
Industrial soot removed (1000 ) 12317 18075 23565 25 166 104%
Industrial dust removed (100 t) 5322 8529 6454 7 669 44%

Source: 20042006 figures from Table 12, China Statistical Yearbook 2007, China Statistics Press 2007. 2007 numbers from T2@le 11
China Statistical Yearbook 2008, Chingtsstics Press2008 Rei nvang & TBnjum: APrepared to Ride t1

Rapid increasein the number of vehicles on China r o0 a dls® cohtabutedo the
worsenng oft he ai r pol |l ution sit uadtfrono 1986 tdBI®I6] i n g O ¢
reaching 1.5 million in 1999vith 2008 witnessingnore than 3 million vehiclesn the roads

Car emissios - including CO,, volatile organic compounds/QCs) and NOx - are now
clearly on the rise Iiacausihgaeaysmogias viehasoaondasd maj or
acid deposition.

With regards to the competitive situatioGhinese companies have been providing air
pollution control equipment for over three decadBse marketis fragmentedwith many
different productypesbeingused in thaifferentemissioncontrol processes. These emission
control processealso may vary by industryFigure 1lprovidesan overview ofthe larger
companies competing in this market where more than 50 Chinese comaaniesserved
operating. Therés also a god presence of foreign companies in this established mafket.
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Figure 11: Selection of Chinesedthpanie€perating in the Air PollutiorMarket(2007)"2*

Fujian Longking Canpany 2.522 hllion

Zhejiang Feida Envir. Sci. & Tech 1.482 billion

Jiangsu Sujing No information

Henan SINOMA(China National Material Group| 19,6 million (50%growth2006

Wujiang Kelin 250 millionfrom annual sales of bag filte

Reinvang&Temj um: fAPrepared t ooVRVFRe8.t he Green Dragon?

Future market potentiaAlthough the Chinese governmentaking steps to try to curb the

growing air pollution challenge, many more steps have to be made beforeegatve
environmentalrend isunder control.The governmenhas announcedill invest 1.35% of

GDP each year in environmentabtection for three year2(0810) and vill spend$ 7 5
¥600) billion on air pollution controt??

(G55,

Demand for air pollution control products in Chiisaestimated to risaearly 18% annually

for the next years. It is estimated to reanheanualmarket size ot 8 . 1  ¥672Zbhillien,

by 2010. Demantts are expected to be primarily driven by government air pollution spending

plans and increasingly stringent environmental protection legislafion.

Considering the major cHahge of CQemissions, and the fact that cdiaéd power stations
represent adrge part of this erssion, the future carbon capture and storage technology
should be patrticularly interesting to develop in Chiflais new echnology is currently in use

in pilot projecs in the Western world an8lino-foreign jointventureinitiatives are starting to

formin China.

The £3.5 million, UK-fundedconsortium Thé Near Zero Emissions Coal Initiattv@ims to

reduce the carbon dioxide emitted by efhadlled projects, such as thermal power plants, to
less than 20% by 2020 his project focuss on capacity building and information sharing

initial phases and aisrto develop a pilot plant in later phassf the project developmert?

As describedn figure 1.19 GreenGen is developing a pilot plant whére first phase is
estimated to be copteted by 2009. At this stage an Integrated Gasification Combined Cycle
(IGCC) plant with carbon dioxide separation will be up and running. By 2015, it is estimated
that carbon capture technology will be introducadd by 2020 the aim is to have 80% of

carbon dioxide separated and stoféd.

China's first carbon capture & storage plant to be operational by 2009

China's first coafired power station employing carbon capture and storage is planned to begin opera
2009, under a joint venture partnigiis GreenGen, between a group(Ghinese)stateowned enterprises an
American firm Peabody Energy. The $1bn, 650 MW plant to be built at Tianjin near Beijing will capty
majority of its emissions for storage underground and the manufacture-mbdiycts for use by nearh
chemical companies. The GreenGen project will use advancethasad technologies to generate electriqg
The plant will be capable of hydrogen production and will advance carbon dioxide capture and
providing a clean emgy prototype to address carbon dioxide concerns.

The GreenGen Co., led by managing partner China Huaneng Group, will design, develop and of
Integrated Gasification Combined Cycle (IGCC) power plant near Tianjin, southeast of Beijing. A 25
plant will be built during the initial phase. During later phases, the plant will be expanded to 650 MW.
design and review is complete, and a site has been selected at the Lingang Industrial Park. Const

expectedda commence early in 2008.
Source: Power Engineering 31.12.2007 / Innovation Norway 2(
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Niches for Western companie®/ithin the areas of equipment and products, air pollution
control technologies and equipment are faa@mgemandof 20% growth each year, a trend
that will contirue in the future.The most promising products are electrostatic precipitators,
baghouse systems, particulate removal products and vehicle catahisesse peoplarealso
starting to realize that advanced management rsdee very important to improving
environmental quality. All industrial and construction projects noaveh to pass
environmental assssient and obtain approval from the local environmental protection
agency. Knowldge and tools to facilitatenvironmenrdl planning and evaluation is a matk

to look into.

Several Western countries hasgecific technological insight into carbon capture and storage
that is used in the odnd gasndustry.The Chinese industry and market netmldevelop a
better knoiedge and understanding of C&&hnolay, which can then bef environmental

as wdl as economic benefit both tthe oil and gas industryThis potential benefit also
extends intahe massive coafired power plant market in China

2.6.2 Water Pollution

The main arrent water problemi China arescarcity and pollutionlnadequately treated or
untreated munipial and industrial wastevater aredischarged into rivers, lakes, sea and
groundwater. Government figures show more than 70% of waterways and 90% of
underground watesupplies are pollutetf®

During the first nine months of 200Chemical Oxygen Bmand(COD), a key water
pollution index,showed for the first time a positive treafl0.28 percentCh i nads Mi ni st
Environment Zhou Shengxian recently reported declines in chemical oxygen déanand
measure of water pollution) of 2.5% and sulphur dioxide of 4% over a year ending summer
2007. Gvernment initiatives are starting to take effect. In 200@am wastewater treatment
facilities were expanded to treat an additional 9 million tons dillyre than 1,700 plants
adopted intensive water pollution treatment, and small but heallyting plants were shut
down. Operations in more than 900 paper mills were suspended while they were renovated or
told to improve wastewater geessing facilitiesProvincial environmental watchdogs also
strengthened enforcement, and more than 10,000 pollution cases were invesfigated.
Minister Zhou also recently reported thatthe period summer 2007 to summer 2008, 335
projects passed environmental evaluations &40d projects, involving ¥304 billion ($46
billion) of investment, were rejected or postponed due to potential environmental profiiems.

Pollution of lakes and seawater remaimsnajor problemAccor di ng to the 0.
Ocean Envir on me nthe SRateoeart Admimstadia (SOA&) of China, the
general situation of the near sea pttin along the Chinese coastline is getting worse year by
year. Eightysevenpercent of the pollutant outlets to the sea are discharging pollutants beyond
the upperimit standards. In addition, the total amount of pollutants brought to the sea by
rivers is continuously increasinggome pollutants brought by #ow to the sea are also
increasing.The major pollutants found are inorgamitrogen and active phosphafghis is
affecting Chiné s a quac ul twhich én itselfid alsostruggling with controlling
organic wastes in the farming reggoand maintaining and recovering marine ecological
systems.
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Lake Tai b6s pollution ¥bilfiohi cted economic | osse

In May 2007 millions of residents were forced to rely on bottled water as toxic andrfmlling algae in
Lake Tai, Chinabdés third | argest freshwater | a
lake every summer forthe paste cade but first after | ast summ
steps against the many factories on the banks of the Aakand the lake many small mills churning g
textiles, chemicals, iron and steel, food and other commodities havedttegh pollution levels of ammon
nitrogen. Untreated sewage was another major factor stimulating the algae growth.

In second half of 2007, more than 700 small and mediized factories were closed down, and a further 2
are planned to be closed Hye end of 2008Large factories with the knefwow and financial capability t
upgrade their pollution treatment facilities were asked to move inland. People living near thavakéso

beenmoved.Now, one year later, the algeecoming back, indicatig that further measures have to be take
Source: South China Morning Post, 1 April and 25 May 20

With regards to the competitive situatiohgtwater treatment industry is characterised by
many international playerhat have operatein Chinasinage the 1990sThe market also has
more than 35@hinesecompanies whiclareanticipatedoy some analyst® increasdo 6000
companies by 201°

Considering future market potentidigtseverity of water pollutignogether with the fact that
300 of Chind $63 cities face water shortag€s00 of which are ina severe situatign
indicates the strong potential for future market developmémtnual water shortages of 29
billion cubic metres in 2000 are predicted to rise to 50 billion cubic metres in*%020.

The water and wastewater market is expected to reach an annual Gig83#.2 billion by
2010 Sone of the major challenges are ensuringding for projectsas well as securing
continuous high quality operation of facilities ortbey have been instadtl.

China is thebiggest aquaculture countiy termsof aquaculture water arg@.8 million
hectory andtotal annual productio(36 million tonsa yeaJ. However,it is a long journey
towards developng (1) technologies coveringhe whae value chainof aquaculture,(2)
aguaculturevater resourcenanagement an@) a greater awareness afomonic andmodern
aquaculture amongst farmers

Opportunities for Western compani€ewage treatment and industrial wastewater treatment
is mosly needed to solve ater shortage and pollution control problems. Technologies in
treatment ofhigh-density organic waste, heavy metals, oil containing, chemical effluents,
pharmaceutical effluentand recyclingand resources retrieval are prioritisa@aswvherefor
instan@ Norwegian companies may offer interesting solutions.

Western countries withtrong maritimeraditionsand marine industrgan find opportunities

for exportingmore longterm and sustainable businessodek. However, a single product,
facility or systemcamot solve the whole problem. For example, automatic feeding machines
may reduce the organic elements of the pollutants to théwsethe utilization of the machine

is also dependant on the price, farmed species, type of feed and affordatuliBesearch
know-how and products in relation to vaccination, breeding and hatching,, fetedsan
contribue significantlyto reduce pollution to the sea by farming activities.

Sea monitoringequipment and systemandtools for coastal planningan be iteresting to
SOA andMEP. Norwayis an example of a country which h@ehnology and products that
are suitable for Chinese applications and demands. Stmneegiancompanies engaged in
this field have already exported to Chinese authorities and resaatthtions involved in
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oceanwatching.N o r w a y-share irdfisfryalsohas guipment, facilities and solutions for
emission reduction and contrblat can be of relevance ¢d platformslocatednear Chinese
seaswhich neal better monitoring systemsljsaster prevention and handling solutidos
cases ofoil-spills, hazardous chemical emissgretc. Similar products, technology and
systemsfor harbairs should be of intesst to the port authorities and design institutes for
maritime transportation.

2.6.3 Solid Waste Management

Solid wastehas become a serious problem in China. Each year, 650 million tons (industrial)
and 140 million tons (municipalolid waste are produced, and tlisncreasing at a rate of

9% each year. In large cities, such as Beijirttar§hai and Shenyang, theowthrate is 15

20%. Among urban domestic waste, inorganic waste accounts forob6@8tal waste with
organic waste accountirigr 31-36% and waste from discarded productscantingfor 4-6%.
Before 2000, the accumulated waste China had already surpassed six billion twes
nationwide, occupying 500 million m? of ar4

Urban domestic wastes collected and transpdoefdre central disposal are naxtrted by
households. Programs to call for garbage sorting by city inhabitevie been implemented
in a few cities, but without much succe3$ie current solid waste management systems
consising of 70% landfill, 20% higkheat compost, and 10% incineratiomare inadequate.
For municipal waste, most of the cities still use adited stacking and simple landfill
treating methods.

Many landfills in China do not meet Chinese or international construction or environmental
standards. Some garbage sites are open pits located on urban fringes or in stream or river
valleys and wetland4$ andfills lacking propety implementedreatmeniprocedureshould be
regulated and monitored to prevent secondary pollut@inina has recognized the need to
improve its waste sites and has set a goal of disposing 60% of municipal refuse in sanitary
landfills.**3 With regards tandustrial wastethe volumehas grown dramaticaljylthough the
increase has been slower than the growth rate of industrial output. Most industrial solid waste
in China is composed of smelting waste, coal ash, slag, coal refhsesical waste residues,
tailings and radioactive waste. These kinds of industrial wastes have caused severe pollution
problems3* The actual amount dfazardous wastgenerated every year in China is believed

to range from 2@10 million tonnes, of whichless than 50% are treated or reused. The
remainder accumulates in facilities or is disposed of in general waste disposal sites. The main
technologies for the treatment of hazardous waste in Chinéamdefilling, solidification,
recycling and incineratiort®

Opportunities:Technologies and solutions needed in this area includgcipal solid waste
collection, transportation, incineratioanldfills and overall managemefecycling industrial

solid wastes such as electronic products, chemicals and baganéstesetc. should bén

focus. Norwegiancommercialplayers are providing some good solutions in a number of
niche markets such as technologies and solutions for solid and hazardous wastes on vessels
and oil platforms.The dfshore and shipping indtry may be the area where Norwegian
solid-waste technologgxperienceshe greatesadvantages and opportunities

There is also a need in the market for wasteuecerecycling anddisposalof plastic, paper,
wood, chemical products and metdBetterresourceutilization that canincludevalueadded
reuse of industrial waste, cleaner production technology and equipaneidpmprehensive
utilization of agricultural wastare also of interest to this market.
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3 Norway in China: Prepared to Ride the Green Dragon?

3.1.1 Sino-Norwegian cooperation 1996-2005

Norway started its diplomatic relations withh e P e o p | e &hinaiR @%%4iabd hasc o f
developed dasis for cooperation that has fostemstteasedrade andcas assisted facus on
environmental sustaability. Since the signing of Memorandum of Understandingyi¢U)
between the National Environmental Protecdgencyof China and the Norwegian Ministry

of Environment in 1995, Norway has been financing or pafthancing 117 bilateral
environmental mjeds’*® worth NOK 342 ( $ 5 5, milliod 2hich was developed by
Chinese institutions in cooperation with Norwegian partfers.

Norwegian companies with a focus on green products and services have been present in China
since the early 1990s. Historicallgir pollution and water management have been the main
focus areas. However, in recent years, there has been increasing involvement in the fields of
energy efficiency, renewable energy and communications technology.

The SineNorwegian environmental coogion 19962005 was reviewed in 20072 The
consultantsnote t h a t gi ven Nor wayos i mited si ze a
contribution to China constitutes 0.45% of Official Development Assistance (ODA) to China

in 2009 it is not the scale of tacklingoncrete environmental problems that is the most
important but rather the access to knowledge and technology from Norway which the
arrangement has facilitated.

The review noteshat while project objectives generally appear to be successfully achieved,

the policy dialogue has had limited impact. While consisting of good individual projects, the
cooperation in an overal/l perspective appea
particular field or form of cooperation (commercial, institutionalerasr c h cooper at
Cooperation has tended to gradually substitute research/consulting cooperation with
cooperation with Norwegian state institutions (without competition or assessments of cost
efficiency on the Norwegian side), while commercial coopenatias been limitedThe
cooperation is reported to have become more mainstreamed after the Norwegian Embassy in
Beijing overtook responsibility in 2004.

The apparent lack of an overall and lelegn strategic engagementthe periods probably

to a lage extentlue to the fact that the Norwegian support is provided as ODA, which makes
the funding depending on the (shifting) aid development agenda. HistoricalNpthegian

Labour governments haviocussed on cooperation with China while the Consermvati
governments have been more reluctant to see cooperation with China as part of Norwegian
aid. The review notes that Norway is the only OECD country which exclusively engages with
Chinathrough ODA (ref. figure 1delow). The consultants recommend tharWay rather

see the cooperation with China as regular bilateral cooperation and also establishes funding
mechanisms that allows féiexibility in promoting commercial cooperation.
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Figure 12 Total gross Official Development Assistance (ODA) and Ottéci@l Flows (OOF) to China from
selected OECD countries (average 2€0D5 in mill. US$

o ODA
mOOF 100 %

80 %

60 %

40 %

20 %

Source: J. Claussen and S. Hang@omotion of commercial cooperation between Norway and China with specific reference to energy and
environmentNordic Consultig Group,November2007.

The review also notes that the projects and partnerships established have been too short term,
with projects being supported ind3years perspective while to fully reap the benefits requires
many years of sustained cooperationdselthis phase. Finally, the consultants point out that
Norwegian stakeholders in several respects have less conducive framework conditions than
for instance the other Scandinavian countries. While feasibility studies for engagement may
be fully covered bythe state in countries like Denmark, Germany and Italy, the Norwegian
Government only prodie 50% coefunding In addition to more flexible financing mechanisms

(incl. nonODA), commercial stakeholders neighbouing countries also have the benefit of

being able to supplement national mechanisms with EU funding mechanisms. Norwegian
stakeholders are barred from this as Norway is not a member of the EU.

312The Norwegian Government o6China Strate

Il n August 2007, the NorwegBanaGegygdnmahnhti puhb
visionand priorities towards China, recogni zin
Norway and the global community. In the strat€gthe Norwegian Government notes that

there is growing interest from China in cooperatiorareas such as developmentsotial

welfare policy, management expertise particularly in areas such as energy and the
environment, resear@dnd education expertise. It also applies to goods and services in sectors
where Norwayis in the forefront, suctas environmental and energy technology and the
maritime andnarine sector.

The Norwegian Government stresses thaffutare policies towards China shafiseek to

integrate environmental, climate change and sustainable development concerns into all
Norwegian efforts vissvi s Chi nao. |t also |lists five pr
Afexpanded economic relations wi tohNoreeglrhasi s
goods and servicesa n dlevaiopment that is sustainable at the local, regiondl ghobal

levelb are the two first ones.
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fiToday, we stand on the threshold of a new, green economy

Speech by Norwegian PM Jens Stoltenberg Tsinghua University, Beijing 27 March
Excellencies, faculty members, students

It is a great honour to be here today and to address a gathering of peopleilvhave a decisive influencg
on how the world will develop:][This is where the torch is being passed to new generations of leaders
have a unique opportunity and mission. No generation before you has been in a similar situation. N
will you be able to lift additional hundreds of millions out of poverty. So that all of China can be freg
that scourge. But you may also save the global environment for future generation. By making tec
leaps of unprecedented scale and scoge. [

Norway is privileged to be working with China at this exciting moment in history. We have much tg
from working with China, but we also believe that China will gain from working with us. A Chi
Norwegian partnership would be a wivin-situation. Or shuanging! [-] | am convinced that much of th
change we will see the next couple of decades will come here in Bweause of your bristling econom
growth. Because of population density. And because the modern Chinese will demand a more
environnent. This kind of political awareness and concern comes with rising incomes, as more an
people are entering the middle and higher income levels. The answer lies in technology, managen
human ingenuity.-]

Global warming has come about becawsestern countries have used fossil fuels to develop since
industrial revolution. Now we are looking forward. Towards the most serious rounds of global talks]e\
And China must play a central role. Or else we will all fail this calling.Ghina has a right to develop
Make no mistake, none of us are asking China to slow down its ascent towards prosperity. We are ¢
China to leapfrog the more polluting stages of development that many of us went through in the
Together, we must expevery technological and business opportunity that promotes change. | belie\
China will assume a leading role in this period of change, because few countries have so much
Today, we stand on the threshold of a new, green economy. A twlyoed order. Which can rid the
world of poverty. And save the climate. Thisus calling. This can be dong]

Great achievements often start with a vision that seems to be bordering on madness. And many of
important scientific breakthroughgere underrated to begin with. How much money was it right to sper
developing the first electric lighi u | b ? @eed for emdres energy may prove to be the driver of chg
that helps humankind solve the climate problem. Norway is eager to workCkiith on solutions that will
benefit both our countries and the whole world.

The Government announces an ambitious level in expanding commercial cooperation, for
instance noting thaf he Government will, in cooperation with the business sector, seek to
ensure the begibssible frameworkonditions and the greatest possible predictability for the
Norwegian business sector 't al bat pnassistNenedgilantfirms and conduct
activities in China aimed at promoting Norwegian busined#/ith regards to sustainable
development, ti announces intention of a broad engagement to support development of
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Chinads i1 nstitut i onprédmotihgeendrgyeificiemdy and ahp ase ioft y
hydroelectric power and other renewable energy sodrttealso notes thatsi n Nor way
own interests to provide such assistanoeaddition, the Government announces that it will
fintensify development cooperation with China on #esironment, energy and climate
changge. Among other forms of engagement,s such
in China, i t watlisloi sniont ge stdadmblepyex@@sisey and gshposition

as a supplier of oil and gas, the Government wisheprémote cooperation between
Norwegian and Chinese companies and institutiontheénareas of petroleurma offshore
technology, environmental technology, serviaed expertise.

n

a
6s

The strategy has an ambitious environmental agenda as it notes that environmental, climate
change and sustainable development concerns shall be integrated into all Norwegian effort
vis-avis China. It is also clear that commercial cooperation related to environmental goods

and services is a main, although not exclusive, area for expanding cooperation. Still, the
strategy appears less ambitious and visionary than Norwegian PMtJen$ $ enber go6s s
at Tsinghua University in Beijing five months earlier (Mag€®07), where he called for China

to leapfrog the more polluting stages of developmentannounced t hat A we
threshold of a n etwh aogeth@ie museexplore @valy techrological

and business oppor t uf(nef box abbvh)ahe strptegy also teaves it c h a n ¢
unclear exactly what the Norwegian Government will do to increasemercialcooperation

in the field of environmental goods asdrvices, besides working for a free trade agreement
ensuring stable framework conditions.

In 2008 new MoUs with NDRC and MEP, as well as an increase in bildterds and
increasing investments in CDM projects, the Norwegian Government has followed itg
ambitions to promote the use of Norwegian environmental knowledge and technology. A
consistent topic in higlevel meetings with Chinese officials is Norwegian technology for
carbon capture and storage (related to gas), which the Chinese soghoWwadlittle interest

|n.140

3.1.3 Norway vs Scandinavia on EGS exports

It is difficult to identify reliable and wpo-date statistics for the green business sector export
activities as no official categorisation and methodology exists. However, OECD and Eurostat
have been working on this since the 1990s and the Nordic countries have produced selective
statistics that offer a rough basis for comparison (ref. figure befdw).

The pre-studyprovided by the Nordicninovation CentréNIC) for 2006 is clear: Denmark is

the Nordic champion o@lean Teclexports with an export volume wort.7 billion (2005),

with renewable energy technology (windmille)l one amount i n#lthough 04. 9
being the largest country in the regi8weden comes seconwlith Clean Teclexports worth

SEK 25 billion (200 6)andwhparl®oxncreagetfronh 3005(75% 8 b i |
since 2003}*?In comparison, Norwaywith almost the same population as Denmaskj
laggardwith an exportin 2005estimatecby NICtot 0. 8 bi |l | i on. Contrary

Sweden, there are no public statistics in Norwaywolume and export of the environmental
technology sector.

44



Prepared to Ride the Green Dragon WWF

Figure 13: Clean TectExportsi A Comparison of Nordic Countries 2006

Cleantech Exports - Nordic Countries Comparison

Denmark Sweden Finland Norway
NOK (Billion)/Year

Nordic Innovation Centreé?restudy on Caperation between Environmental Technology Neta/arkNordic Countries oftxport 2006.

The NIC prestudynotes that the world markets for environmental technologies is expected to

grow more than other technological markets, in 2006 constituting a mankedaf e t han 05 (
billion and expected to reach 04780 billion b
the sector, far exceeding the expectations the sector itself expressed when the Swedish
Government started focussing on the sector in 2002004 3000new jobs were created

theClean Tectsectorin Sweden

USAT Swedeni the Volvo Group
A public-private partnership for developing next geneation green technology

July ' 2008, the U.S. Department of Energy (DOE), the Swedish Government and the Volvo Group,
to expand cooperation to develop more feficient trucks. The cooperative partnerships objective ig
demonstrate heavy dugngine systems with at least 10 percent higher fuel efficiency than conven
diesel engines. The overall value of the cooperation will be $48 million, with the U.S. and Sv
governments providing $9 million each over the next three years and e ¢foup $18 million.

DOE Assistant Secretary Alexander Karsner said. "The slehitle technology developed under th
international publieprivate partnership will further the Bush Administration's goals of ending our addi
to oil and confrontinghe serious challenge of global climate change."

"The Volvo Group is a major player in the North American truck market with key facilities for rese
development and manufacturing on U.S. soil," says Leif Johansson, CEO of the Volvo Group. "Tlee
issue and increasing fuel prices make energy use and energy efficiency some of the most importan
issues of our time. The transportation industry has a special responsibility and this research and dev
co-operation with the U.S. Governnteis crucial in our efforts to develop the drivetrains and technol
required by both our customers and society as a whole."

Source: ADOE Expands | nteEh&tcora
press release by United States Embassy Stockhalyrl. 2008.

It is, neverthelessPenmark that stands out as the Nordic leagesbably as a result of a
targeted focus on the sector since the early 1990ies (promofagt é® the now new EU
member stateas they were addressing severe environmental challeagdsa model where
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