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China Renewable Energy and Sustainable Development Report

Chinds extraordinary econormic growth and heavy reliance onincreasingly expensve
foreign oil, thevast environmental toll that is oneof the mog appaent cods of Chinds
econonic success, pasistent rural povety in Chinaand periodic power shortages all have
impressed uponBeijing tha renewable energy must bealarge pat of Chinds econony if
Chinaisto both complete its econonic trandormation and achieve "energy security”. China
rapidly has moved alongthe path of renewable energy development. In 2005Chinahad the
world'slargest total investmentin renewable energy sources (excluding large scale
hydropower plants) with expenditures of $6 billiondollars U.S. and thelargest ingalled
capacity of renewable energy with 37000MW of indalled capacity. With wind-power
investment of $600milliondollars U.S. in 2006and total ingalled capecity of 2300MW,
Chinais nowtheeighth largest wind-power producer in theworld; Chinese andysts estimate
tha thetotal potential wind power generating capecity in Chinaisin excess of 1 million MW,
equd to the power generating capecity of 50 Three Gorges Projects and Chinese policymakers
have set an ambitiousgod of puttingin place 20000 MW of wind power by 2020. Biomass
energy from agricultural waste, straw and waste from cities alonemay exceed 500millionMT
of cod equivalents. Inthenear-term Chinaplansto develop 120000MW’ s of renewable
energy by the year 2020;this would accountfor 1296 of China stotal indalled energy
produdng capecity. Chinds ambitiousgrowth target for renewable energy produdionwill
require an investment of approximately 800billion Yuan (~$100billion U.S.D.) by 202Q In
thelongterm Chinahas set an objective of having 30% or more of its total energy
requirements satisfied by renewable sources by 2050.

Our god at the ChinaRenewable Energy and Sudainable Development Report isto
provide authoritative, timely, informative and useful information aboutthe emerging
renewable energy and sugainable development sectorsin Chinafor globd companies who
have produds and servicesto sell to or buy from Chinds rapidly growing renewable energy
and sugainable development sectors and other policy makers, NGOs and interested
paties. Drawingfromoriginad Chinese language materials of Chinese companies, indugry
assodations, central and local govenment agendes and nongovenmental organizations the
ChinaRenewable Energy and Sugainable Development Report will cover developmentsin
Chinds solar, wind, bio-fud, bio-mass, small hydrodectric and other renewable energy
sectors, induding regular features on investment, growth, local and naiond laws and
regulations leading Chinese companies, indudry meetings tradeshows, exhibitionsand
conferences and busness oppotunities. For more information aboutsubscribing to the China
Renewable Energy and Sugainable Development Report, please contact usat
lou@xchinestrategieslic.com.  For more information about China Strategies, LLC, please
visit usat www.chinastrategies|c.com.

China's Solar Power Industry




In Chinathere now are six factories produdng at least 2 MW/year each of mono
crystaling poly-crystallineand noncrystalline photovoltaic bateries. These factories
indudethe Wuxi Suntech Solar Energy Co., Ltd., which produces approximately 50 MW/year
of solar “bateries and phobvoltaic modules; the Yunnan Semi-condudor Parts Plant, which
manufactures approximately 2 MW/year of mono-crystalline bateries, the Baoding Yingli
Solar Energy Modules Plant, which manufactures approximately 6 MW/year of poly-
crystaline bateries and modules; the Shangha JaodaGuofel Solar Energy Battery Factory,
which produees approximately 1 MW/year of modules; and the Shangha PV Science and
Technology Co., Ltd., which produces approximately 5 MW/year of modules.

A recent articlein the Chinese renewable energy press enumerates some of the obdacles
to furthe development of the Chinese solar energy sector that Chinafaces. These obdacles
indudethelack of anaionwide comprehensve PV plan, thelack of updaed facilities and
sufficient finandal resources to suppot PV research at research inditutes, thelack of
sufficient facilities and resources at companies manufacturing PV produds, thefailure of
companies to be able to produe high qudity, reliable and low cog PV produds andthe
relatively weak educationd and training oppatunitiesin Chinafor PV science and technology.

China's Wind Power Industry

SuzZlon Energy (Tianjin) Co, Ltd., aChinese subsdiary of Suzlon, thelndian wind power
geneation design, condruction, equipment manufacturing and conaulting company, hdd a ceremony at
theTianjin New Technology Indugries District marking the beginning of congruction of afactory
there. Suzon Energy (Tianjin), which was established in 2006,is investing $60million U.S.D. to
condruct afactory to manufacture wind power generating equipment, induding blades, engineroom
outer shdls, turbo generators, etc. Total indalled capecity is600MW.

According to reparts from the 2007 China (Shanghai) Internaiond Wind Energy Exhibition hed
onApril 10, 2007 at the Shangha New Internaional Exhibition Center, by 201Q 5% of Shangha’s
energy needswill be generated fromwind power. Shangha’sfirst domestically produced wind farm
will locate in Lingang New Town; the 7 MW wind farm will begin generating power in early 2008and
the power generated from thiswind farm will be connected to the Huadong(Eastern China) Power
Grid. Over the past several years new wind farms have been built in Shangha, induding the Nanhu
Wind Farm, the Qinjian Bay Wind Farm and the Chongmng Dongian (Eastern Beaches) Wind Farm.
Togéeher these three wind farms have 18 windmills with atotal of 244 MW. Because land based
wind farmsrequire alarge amountof land, Shangha is pursuing ocean-based wind farms; thefirst
ocean based wind farm which Shangha is condrudingisthe“Juwubd East China Sea Bridge100
MW wind farm. When completed the JuwabaEast China Sea Bridgewind farm will produce 260
million kwh/annuny based on average power congumption of 1200kwh/annum’houshold in Shanghai,
the sea based wind farm would be able to supply the power needsof 170000 housholdsin Shangha.

In 2006the Shangha Power Company purchased 64 485 million kwh of green energy (primarily
fromwind farms), yet the amountof renewable energy which was sub<cribed by cugomers from
Shangha Power Company was only 23%of tha total. In 2006there were jus 6482housholdsin
Shangha tha subscribed to renewable energy in part because the cog of wind power is 0.53 Yuan/kwh
highe than power produced from cod plants; in 2007 total output of wind farmsin Shangha will total




100millionkwh, which is sufficient to power 120000 housholds Thoughthere were 22 entities that
purchased renewable energy in Shangha, thoughwith the exception of 1/3™ of that total being state-
owned enterprises, theremainde wereforeigninvested enterprises. Shanghai’s city govenment did
not purchase any renewable energy. Of thetop ten power cusomersin Shangha, only Bao Steel
purchased renewable energy; in 2006Bao Steel entered into an agreement to purchase 1.2 million kwh
over three years.

The ChinaNationd Offshore Oil Corporation (CNOOC), amingto diversify fromits core oil and
gas busness, will be seeking internaiond companies interested in coopeating with them to develop
offshore wind farms, said CNNOOC president Fu Chengyu at a conference in Hainan Province on April
22,2007

Ingalled capacity of wind power in Chinaincreased 1040MW or 825% from the end of 2005to
theend of 2006. Of thetotal of 80 wind farms presently opeating in Ching, the Chinal ongyuan
Electric Power Group Corp. opaates 32 windfarmsin Ching these 32 wind farms are comprised of
952windmillstha cumulatively have ingalled capacity of 780MW, or approximately 30% of total
wind generating capecity in China.

China's Hydropower Industry

On April 6, 2007the Gansu Dang River Hydropower Project was registered as a Clean
Development Mechanism (CDM) project in accordance with the requirements of Kyotol Protocol to the
United NationsFramework Convention on Climate Control. The project congsts of the congruction
and opeaation of eightrun-of-river hydropower plants providing total capacity of 354MW, which will
geneate an average of 224040MWh/annum  The power generated by the project, which islocated
in Dang Town, Subae Mongoian AutononousCounty, Gansu Province, China and which was
certified by the Nationd Development and Reform Commission (NDRC) to bein compliance with the
Measures for the Operation and Management of Clean Development Mechanism Projects in China, will
be sold to the Gansu power grid which is part of the ChinaNorthwest Regiond Power Grid (NWPG),
thereby displacing equivalent amount of electricity generated by the current mix of power sold to the
NWPG. Thedevelope of the Gansu Dang River Hydropower Project, which started condruction on
November 1, 2004,isthe Jayuguan City Tongyuan Hydropower Co., Ltd. The Letter of Approvd of
the NDRC pemits the Jiayuguan City Tongyuan Hydropower Co., Ltd. to trander to Japan Carbon
Finance, Ltd., an entity approved by the govenment of Japan no more than 1.2 million MT of carbon
dioxideemissionsin total Certified Emission Redudions(CERS) over the seven year period beginning
onMay 1, 2007and endingon April 30, 2014

In 2006there was 10,000MW of indalled hydropower capecity tha went into opaationin China
TheNationd Development and Reform Commission also approved 13 additiond hydropower projects
in 2006,which cumulatively will have 19,511 MW of power generating capacity. New hydropower
projects tha were approved and began condruction in 2006indudethe JinshaRiver XiangjiaDam
(6000MW), theYaongRiver Mianpi (Second Phase) (4800MW), the Lancang River Jinghong(1750
MW), the Beipan River Guangzhao (1040MW) and the Wu River Silin (L000MW). In 2005the
following hydrodectric power projects were approved by the NDRC and began condruction: the Jinsha
River Xiluo Crossing (12600MW); theYellow River Laxiwa (4200MW and theY aongRiver Mianpi
(First Phase) (3600 MW).



China's Bio-Mass Energy and Bio-Fuels Industries

Chinaemerged as theworld s third largest producer of ethanol bio-fuds (after theU.S. and Brazil)
as of theend of the 10" Five Year Plan Periodin 2005and at present ethanol accounts for 20%of total
automotive fud consumptionin China  Inthe11™ Five Year Plan period (2006through2010)China
plansto develop 6 milliontpy of fud ethanol capacity, which isexpected to grow to 15 milliontpy by
2020. Despitethislevel of produdion, experts say that there will beno threat to food security, though
there will bean increasing number of farmers whowill be“farming oil” if the price of crudeoil
continuesto increase. Based on plannal ethanol projects in some provinces in China, the output of
corn would beinaufficient to providetheraw material for thos plantsin those provinces. Inthe
recently published {W orld Economic Outlook}, the Internationd Monedary Fund expressed concern
tha there would beincreasing competition worldwide between bio-fuds and food consumption for
agricultural produds andthat that competition likely would continueto result in increases in prices of
crops

Work has begunon the250million Yuan Kaiyou Green Energy Biomass (Rice Husks) Power
Generating project located in the Sugian City (Jiangsu Province) Econormic Development Zonein
Sugian City, Jiangas Province. TheKaiyou Green Energy Biomass Power project will generate 144
million kwh/year and use 200000tpy of crop waste asinpus.

Laws and Policies Governing Renewable Energy and Sustainable Development in China

Several provisonsin relevant Chinese laws and regulationsaddress the development of
methanegasinrural China These provisonsindudeArticle 54 of the Agriculture Law of
the People’s Republic of China, Articles 4 and 11 of the Energy Conservation Law of the
People’s Republic of China, Article 18 of the Renewable Energy Law of the People’s Republic
of China and Article 12 of the Regulations of the People’s Republic of China Concerning
Restoring Farmland to Forest.

Business Opportunities in China's Renewable Energy Industry

The Foreign Economic and Trade Bureau of Zhang Wu County, Liaoning Province
(northwest of Liaoyang) seeks aforeign investor to build a2 billion Yuan (~$270million
dollarsU.S.) windfarm. Thecontact personis Chen Shukuiwhos e-mail addressis zw-
csk@163com.

The Busness Promotion Bureau of Linze County, ZhangyeCity, Gansu Province (located
approximately hdfway between Wuwei and Y umen) seeks an investment of 250million Y uan
($33.7 millionddlars U.S)) in theform of a coopeative or equity joint venture or awholly
foreign owned enterprise (WFOE) to build a25 MW power plant fuded by 150000-200000
tpy of corn stalks and other agricultural waste. The contact personis Du Janyongwhos
phoneis (86) (936)552-4285

CDM Projects in China




According to the United NationsFramework Convention on Climate Change of atotal of more
than 600registered CDM Projects worldwide throughmid-April 2007, there are now 70 registered
CDM projectsin China  The pace of Chinese CDM project registrationis accelerating; prior to the
beginning of 2007Chinahad atotal of 34 registered CDM projects, yet to dae in 2007 another 36
Chinese CDM projects have been registered.

Companies

The Shangha Power Transmission and Distribution Joint Stock Company, a subsdiary of the
Shangha Electric and Gas Group Joint Stock Company entered into ajoint venture agreement with
Canadd s Xantrex Technology, Inc, to build afactory to design, manufacture and sell solar and wind
power electric and gas electronics produds. Thenew company isin thefind stages of the approvd
process.

According to Theo Ramborst, the General Manager and CEO of Bosch Rexroth (Ching) Ltd., a
subsdiary of the Bosch Group AG, aworld leader in controls, trangmission and machine hydraulics
manufacturing, Bosch Rexroth (Ching) Ltd. contracted120million Eurosin wind turbo generator
busgnessin Chinain 2006,a66%incease y-o-y. Responding to theincrease in wind energy busness
in China Bosch Rexroth (Ching) Ltd. invested 280million Yuan in Octobe 2006in plant expansons
in Beijing and Changzhou, Jiangss Province.  Earlier in 2006Bosch Rexroth started upits Shangha
Jingiao (Golden Bridgg factory, which isinvolved in the manufacture, indallation, distributon and
service of trangmission and control parts and systems; the Shangha facility will also serve as Bosch’s
princpd center for technology, personnd and distributionin China

Renewable Energy and Sustainable Development Conferences

The 3™ Annud ChinaPower & Alternative Energy Summit 2007will behdd May 16,2007
throughMay 20, 2007 at the Swissotel, Beijing.

The 2™ ChinaRenewable Energy and Energy Conservation Produds and Technology Exhibition
will behdd Junel-3,2007in Beijing at the Nationd Agricultural Exhibition Hall.

The 2007 Chinalnternationd Solar Energy and Photovoltaic Engineering Exhibition will be hdd at
the Beijing Internaiond Exhibition Center June25-29,2007  Thespon®rs of the exhibitionindude
the Asia Renewable Energy Assodation, the ChinaEnergy Enterprises Management Assodation and
the ChinaForeign Trade and Economic Coopeation Enterprise Assodation.

On April 20, 2007the Environment and Resources Committee of the Nationd Peoples Congress
and the Nationd Development and Reform Commission convened a conference on the occasion of the
first anniversary of the{Renewable Energy Law}. There were approximately 250people who
attended the conference from the Ministry of Finance, the Ministry of Science and Technology, the
Ministry of Agriculture, the Ministry of Condruction, the General Administration of Qudity
Supeavision, Ingection and Quarantine (AQSIQ), the Nationd Bureau of Forestry, the Nationd Power
Network Company, science and technology ingitutes, oil companies, large energy investment



companies, companies manufacturing renewable energy equipment, etc.

Developments in Environmental Protection and Energy Conservation in China

According to a Chinese “Energy Blue Pape™ recently written by the Chinese Academy of
Sodal Sciences, theaveragerate of recovery of coal from miningin Chinaisonly 30% lessthan
onehdf therate of recovery throughoutthe world; therate of recovery of cod resourcesin the
U.S.,, Audralia, Germany and Canadais~80% Therate of recovery of cod fromminingin
Shanxi Province, Chind slargest source of cod is approximately 40% thoughtherate of recovery
of village and township cod minesin Shanxi Provinceisonly 10%-20% Cumulatively over the
course of thepast 20 years (1983-2000) Chinahas wasted upwardsof 28 billion MT of cod. The
same causes for alow rate of recovery in cod mining---tha extraction methodsare backwards---
lead to safety problemsin China s cod mining sector. Another reason for thelow rate of
recovery istha themajority of extraction comes from small scale mining; of the3469 billionMT
of cod extracted by China only 98 billionMT has come from large or mid-sized mines while 250
billion MT are extracted from small mines. Based on cod produdionin 20050f 2.19 billionMT
and a current rate of recovery of 30%, if Chinawere able to doubk itsrate of recovery it would
save approximately 3.5 billion MT of cod.

On April 11-13,2007,the Department of Science, Technology and Education of the Chinese
Ministry of Agriculture hoged the Asian regiond workshop on adaptation to climate change
organized by the United NationsFramework Convention on Climate Change (UNFCCC).
Climate changewill affect Asian countiesin different but congstently negdive ways.
Temperate regionswill experience changesin boreal forest cover, while vanishing mountain
glacierswill cause problems such as water shortages and increased risks of glacial |ake flooding.
Coastal zones are unde increasing risk from sea level rises as well as pollution and over-
exploitation of naural resources. In 2006in China storms, floods heat and droughtkilled more
than 2700people; effects ranged from drou%htin the southwest of China, which were theworst
since records began to bekept in thelate 19" century, to floodsand typhoonsin central and
southeastern China  Theweather eventsin Chinain 2006were seen to bea preludeto weather
paternslikely to become more common dueto globd warming. Topics discussed by
representatives of Asian counties and developed counties, internaiond organizationsand non
govenmental organizations induded vulnerability assessments, implementing adgptation actions
in varioussectors of the econony andin specific geographical areas, such as coastal and
mountinousregions

Based on arecently completed survey, the Standardization Administration of Chinaplansto
further develop and improve standadsfor congervation and comprehengve utilization of naural
resources in thefollowing areas. energy, water, wood and land conservation, development of
renewable energy, the comprehendve utilization of mineresources, recovery and reuse of scrap
materials and clean produdion.

China’s Energy Production and Consumption

Chinese energy experts are estimating tha by 2050the percentage of Chind s energy
requirements tha are satisfied by cod fired plantswill have declined to 30-50% of total energy



congumption and tha theremaining 50-70%will be provided by a combination of oil, naural gas,
hydropower, nudear power, bio-mass and other renewable energy sources.

Since June2006when Chinese Premier Wen Jiabao visited the ShenhuaGroup’s ‘ cod to oil’
project and expressed that ‘cod to oil’ produdionwas oneimportant part of China s energy
security, there have been many new ‘cod to oil’ projects announed by many large cod produdang
provinces and cities. Asof theend of 2006there will 88 methyl acohol projects planned; the
total capacity of these projectsis485 milliontpy. If al of these projects are built, by 20100utput
of methyl alcoholwill reach 60 milliontpy. This“Great Leap Forward”-like rush to build cod to
oil projectsis givingrise to concernsabouta new roundof wasteful development and the
unintended consequences of such rapid development; these indudewasteful extraction of cod,
excessive use of water (this process requires 10 MT of water for every MT of oil produced), likely
increases in the price of cod, etc.

According to a study conduded by the Energy Research Inditute of the Nationd Development
and Reform Commission on theecononic circumstances of Chind s crudeoil and chemical
indudry as of 2007, in recent years Chinahas wasted an average of 400million MT of cod
equivalents per year. I1n 2006Chinaconsumed atotal of 2.46 billion MT cod equivalents, up
from 1.4 billion MT of cod equivalents consumed nationwidein 2000  With energy consumption
increasing at therate of 10%/year, inthelast 5 years total energy consumption has exceeded the
combined amountof energy consumption over theprevious20years. Accordingto Dai Yande
the charman of the Energy Research Inditute of the NDRC, while continued high consumption of
energy is unavoidable, Chinamug take stepsto changetheform of its economnic growth and
increase subdantially the energy efficiency of Chinese indudry and socety generally.  Among
other thingsChinashould find new paints of econamic development that moves Chinaaway from
being the“World’'s Factory” and improves energy efficiency. Chinaalso mug avoid unnecessary
waste, foder a sugainable economny and encouragerenewable energy sources to reduce China s
reliance on petrochemical energy resources.

In 2006atotal of 2.8344trillionkwh of electricity was generated in Chinafrom an indalled
base of 622000MW of power generating capacity; in 2006alonean additiond 105000MW of
indalled capacity came onlinein China Expets estimate tha another 100000MW of newly
ingalled electric power generating capecity will again come on-linein 2007, buttha 2006
probably was the highwater mark for electric power capecity development in China

Chinaand Russiaarein talksto link ther electric power networks so tha Chinacan purchase
power from Russia sfar east regionto supply China s northeast (Manchuria). Thebendfitsfor
Chinaof importing power from neighboing counties indudeconserving domestic resources,
lowering energy consumption, lessening Chind s dependence onimported oil (80%6-90% of which
mug be shippal throughunsafe waters) and reduang pollutiondischarge  Chinaalready has
begunto build a1000Kv high-tenson demongration project and a 800Kv direct power
trangmission project and after 2010Chinawill have alongdistance hightenson, high capecity
trangmission linefor internaiond transmission of electric power. Chinaalso is consdering
connesting its power tranamission lines with Mongplia and other former Soviet states that border
Chinaand specialists predict tha by theyear 2020more than 4 trillion kwh of power will be
trangmitted into Chinafrom neighboing states. In tha year Chinais expected to produe 250
million MT of crudeoil and berequired to import approximately 350million MT of crudeoil, a
reliance on exports of 60%  If Chinais ableto import 620billion kwh of power from neghboss,



it will beable to reduce crudeoil imports by 100millionMT. By importing el ectric from four or
five naghboing counties Chinawill not only reduce its dependence onimported crudeoil, but
also will enhance energy security by diversifying its foreign energy sources, making Chinaless
vulnerable to disruptionsin supply.

Presently trangportation’s share of crudeoil consumptionin Chinais approximately 35%, but
tha by 2020conumption of crudeoil for trangportation purposes will have inareased to 50% of
total crudeoil consumption.



