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Preface

Preface

Solar power industry, one of the most potential electric power industries, has a
tremendous potential. Solar power is a rising industry with favorable policy
circumstance. The unlimited solar resource and the numerous advantages of the
solar power provide a bright future regarding to this industry.

This report is structured in five main parts. First of all, the background and the
objectives of this research; second, the analysis of the necessities, the pressures, the
strategic importance, and the feasibility in accelerating Chinese PV market
development; third, the study of Chinese PV industry chain composition, technical
status, technical innovation, and the development potentials; fourth, the summary of
the current foreign and domestic PV power industry situation along with the market
operation, the analysis of the constraints on the Chinese PV market, the introduction
of relevant policies proposals and measures regarding to the technology
development, associated industries, and the discussion of the foreground trends of
the PV power industries; fifth, the advices given to “Chinese PV Upspringing
Development Plan in 2009-2012” and the analysis of “Chinese PV Development
Scale and the Profit in 2009-2020".
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1. Background and Objectives

1. Background and Obijectives

1.1 Fast growth of PV industry and market across the world

By the end of 2008, the worldwide cumulative production of solar cell is 19GWp
with installation capacity of 18.5GWp in total.

According to data of Solarbuzz, the global crystalline Si solar cells production
soared up from 3.44GW last year to 6.85GW in 2008, among which the production in
China mainland and Taiwan region rose to 3GWp, the global market share increased
from last year 35% to 44% in 2008, and the thin film cell production grows rapidly, in
2008 it was up to 0.89 GW, with yearly growth of 123%. Based on unit of MW to
calculate, solar grade poly-crystalline Si production has grown by 127% and met the
fundamental demand of the PV industry in 2008, in which the American market
accounted for 43% globally. The Si wafers production capacity increased to 8.3GW,
with growth of 81%. In 2008 the PV industry production value in the world moved
beyond USD37.1 billion, a growth of 11% from last year.

It is forecasted by Solar Outlook Navigant Consulting that due to the financial
crisis, the PV cells/modules production in 2009 might undergo a negative growth and
reduce to 4.9GWp; however, the industry can resume its fast growth and is projected
up to 15 GWp, or even 28GWp in 2013.

1) The continual fast growth of the PV production is pulled forward by
the strong demand (with low interest rate, increasing tariff, and incentive
policies) and driven by the yearly comprehensive price decreasing rate of 7%
in PV systems/modules. It is estimated that the expanding scale and
improved producing process will generate gross profit of 30% for the PV
industry.

2) According to SolarBuzz reports, in 2008 the worldwide PV installation
capacity reached a record of 5.95GWp, a growth of 110% from 2007. The
European market accounted for 82%, in which Spain exceed Germany via a
growth of 285% and took the leadership with its annual installation capacity of
2,660MWp; the German installation capacity reached 1,372MWp, with a
global PV market share of 24.6%. The US was listed in the 3", followed by
Korea, ltaly, and Japan. In the world, there are 81 countries where the PV
power system being installed.

1.2 Chinese PV industry leaping growth and asymmetry of
domestic PV market

In China, the PV industry started its scaling-up development in 2002 under the
motivation of “National Brightness Project/SDDX Program” with a RMB 3 billion
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1. Background and Objectives

government investment. With being driven by the fast growing market in Europe,
Chinese PV industry, mainly composed of local private enterprises, grew to be the
world 1% producer and exporter of PV module in 2007 via the hard endeavor in the
past five years; by the end of 2007, in China there were more than 50 solar cells
producers with the total 2.9GWp production capacity (among which a-Si thin film cells
accounted for about 100MWp), 1,717MWp PV modules production of 28.2% globally,
annual production value over RMB 88 billion, total employment of 82800 people, and
total asset up to RMB 120 billion (of which RMB 50 billion is ongoing investment);
therefore, such an industry has become a growing highlight in new high-tech industry
and green economy. In 2008, the PV modules shipment in China moved up to
2.0GWp with a yearly growth of 16.5% and continued its leading position as the
largest solar cells producer in the world.

By the end of 2008, the cumulative installation capacity of PV systems in China
reached 140MWp (less than 1% of that in the world). In 2008, the total installation
capacity of PV systems in China was about 40MWp, accounting for 2% of 2.0GWp
PV cells production that year, which means that 98% PV cells production had to be
exported oversea.

1.3 Is it urgent for China to open-up its domestic PV market? And
how can such a market are explored in a scientific way?

Chinese PV industry is mainly composed of local private enterprises, which have
the own growth source from European and American markets, and so far its
production capacity, scale and PV cells output keeps ahead of those of other
countries; but the domestic cumulative installation capacity is less than 1% of the
global sum and 53.8% of such capacity is commercially applied to mobile phone
communication stations and commercial power supply sources while the rest of
46.2% is in rural non-electrified electrification and some grid connected PV pilot
power projects, with being financed by the government investment; the grid
connected power applications (BIPV + ground PV stations) account for 20% only and
the rest is off-grid PV systems.

Facing the increasing severe pressure from energy sources and environment
protection, the Chinese government has to weigh the option of supporting large scale
domestic PV market development via incentive policies and fiscal subsidy just as
what some European countries, US and Japan have done, based on the current
expensive PV power cost. It is in dispute, a deputy of NPC' pointed out that “Chinese
large scale exporting of PV modules is to supply the green energy and power to
others and keeps pollution, and it is not a wise practice”, while some others said
“China is a developing country, so China can make use of European and American

' NPC - National People’s Congress

Consulting & Training Center for Renewable Energy Power, IEE, CAS
Page 7 of 200



1. Background and Objectives

market to foster the Chinese PV industry. As the PV power relevant cost descends to
an acceptable level, China can start up the Chinese local development in large scale”.

Generally speaking, the public have a view: solar energy will be the main source
of human being; PV power generation is growing fast to be a vital RE power
technology, and Chinese PV power industry is bound to be an essential part of the
power system; the essence in the dispute is how to define a scientific developing
roadmap for Chinese PV market, and how to schedule in PV industry development
scale and growth speed, and how to plan on the critical market regions, and what is
the bottleneck in terms of the relevant technology and policies, and how to implement
the plans, in a word, the question is how to scientifically explore our domestic market.

With the sudden coming of global financial crisis, the PV industry in China is
facing unprecedented pressure: the stock of some listed companies has shrunk
sharply; a certain number of small enterprises has been closed; the European and
American markets supported by the government policies have a great risk to shrink
due to the capital shortage; more and more pressure has occurred to Chinese
enterprises because of the exchange rate volatility and unstable capital returning. All
these factors are clouding the Chinese PV industry, which was over-relying on the
foreign market.

However, on the other hand, the central government’s policies in pulling internal
demand, restructuring the industry, supporting RE development have given the
opportunities for Chinese PV industry and market to advance in a healthy and
sustainable manner. Especially, the government organized the bidding of the 1T0MWp
PV project in Dunhuang in Mar of 2009, and the recent two official documents of
implementation guideline on accelerating solar PV building integral applications in
MOF Construction [2009] No 128 and No 129, co-issued by the Ministry of Finance
and the Ministry of Housing & Construction, have signaled to the world on Chinese
active promotion of its domestic PV market.

In this report, the objective is to analyze the strategic status and current
situations of PV power generation in the electric power energy structure based on the
actual conditions in China, and accordingly, recommend relevant proposals in
principle of sustainable development to scientifically develop the local domestic PV
market, so that the government and authorities involved can use this report as a
reference for drafting some relevant industry policies.

Consulting & Training Center for Renewable Energy Power, IEE, CAS
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2. The Necessity and Urgency of Accelerating of Chinese PV Market Development

2. The Necessity and Urgency of Accelerating of
Chinese PV Market Development

2.1 Renewable energy and industry revolution!"

Energy is energy- carrying resource which directly, or indirectly supplies, by
converting the energy into light, thermal energy, and power, and any type of the
energy, all the energy on earth can be attributed to the energy produced by solar
thermonuclear reaction, the energy stored in formation process of earth, and the
energy from movement of solar system.

Natural energy and resource are the important substance basis of human
improvement and development.

First global energy transformation, from woods to coal, is driven by British
industry revolution started in 1960s. Coke was used to smelt iron in British in 1709,
Watt invented steam engine in 1765 and the first railway in the world put into
operation in 1825. Metallurgy industry and steam engine drove the industry revolution
of British, Germany, U.S, France, Russia and Japan. Coal industry is the power basis
of the above industries development.

In 1920s, the second global energy structure transformation began, from coal to
oil and natural gas. Developed countries leaded by United States transferred the
energy style from coal use to the use of oil and NG of high efficiency and high heating
value, as ideal chemical industry material which are easier to process, transform,
transport, store and use, by relying on the technology improvement. In 1950-60s, lot
of countries achieved the rapid growth of economy by relying on sufficient and cheap
oil. Fossil energy utilization drove the rapid development of modern science and
technology and promoted society improvement to a new unprecedented degree.
Human can get rid of the gravity of earth and fly to other planet. Current labor
efficiency of agriculture production and industry process is thousands and hundreds
times of ancient times. The signal and image can be sent to anywhere of the earth. By
means of energy, capability of human master natural has reach unprecedented level.
Electricity production and rapid application development promoted society
development. Modern society could not be separated from electricity for a while.

From the beginning of 1970s, the third global energy structure transformation
began, from fossil energy to sustainable energy system based on renewable energy.
There are three reasons: the first is limitation and non-renewable of fossil energy, the
global total proven-up resource quantity of coal, oil, NG, and Uranium, and oil shale
can only be used by human for more than 100 years; the second is the increasing
severely environmental issues caused by fossil energy utilization, the rapid increasing

Consulting & Training Center for Renewable Energy Power, IEE, CAS
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2. The Necessity and Urgency of Accelerating of Chinese PV Market Development

pollutants emission is closing to the limit of environmental condition for the human
existence, the gross amount of the emission must be limited, so as to sustain the
ecological system being the benign cycling situation; the third is that the of majority of
the current energy system is fossil energy, which result in the centralization of the
capital and control right, scramble for resource and monopoly market introduce more
and more political and social issue even war because of fossil energy dominated
energy structure.

The establishing of the sustainable energy system, based on renewable energy,
will radically eliminate the disadvantage of fossil energy system and build harmony
between human and nature, and promote the harmonious development of the human
society. At present, we are in the transitional time of the third revolution of energy .

The above-mentioned three phase of energy structure transformation is shown in
Fig2-1. Dotted line, red line, green line respectively represents total energy
consumption, fossil energy and renewable and new energy.

Energ
{(10°kWh _ ?
T [
200, 000 . . E| ‘ J| s ....’.,..ooiooolioooob
== Renewable Energy, Je¢°°~ ==
Non renewable
Energy
*** Total energy
consumption
100, 000 |
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Doct-industrialization —m=]
era
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Fig2-1 Transforming process of energy

Although the human civilization has acquired rapid development in past 200
years, majority of fossil energy accumulated in 4.6 billion years on earth has been
consumed at the striking speed of consumption. In the past 20 years, global annual
energy consumption grew at 3% and world per capita energy consumption grew from
1.871TCE in 1970s to 2.143TCE in 2004, the developed OECD countries per capita
energy consumption is 5.49TCE and non-developed countries per capita energy
consumption is only 0.75TCE, United States and Canada are over 11TCE per capita
energy consumption; Russia, Japan, Germany, British and France are around 6 TCE;
It is around 2TCE in China. According to World Energy Commission (WEC)
forecasting, according to the proven-up reserve and the current speed of energy
consuming, petroleum can only be used for another 43 years, natural gas is 66 years,
and most abundant coal only can be used for another 169 years. It is has been put on
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2. The Necessity and Urgency of Accelerating of Chinese PV Market Development

agenda about the way to assurance human energy sustainable supply.

The past 100 years experienced the fastest development in the history, world
population increased by four times, industry production increased by 50 times and
energy consumption increased by more than 100 times. But development has its two
aspects. We awkwardly find that human being is facing the ten severe environment
problems: @O global warming, @ Ozone layer damage, 3 bio-diversity reduction,@
acid rain spreading, ® forest sharply reducing, ® land being deserted, (@ air pollution,
water pollution, © ocean pollution, 0 solid wastes pollution. Above -mentioned
problems are all the results of excessive usage of fossil energy. Environmental
problems challenge human’s survival on the earth. Finally, people have realized that
it could not last forever that economy and social development is at the expense of
environment.

Future sustainable energy system, based on renewable energy, includes solar
energy, geothermal energy, hydro energy, wind energy, hydrogen energy, ocean
energy, biomass energy and nuclear fusion and nuclear fissile reactor, etc. It is a long
time of process converting into the energy system with majority of renewable energy.
Experts estimate that it may take more than 100 years to complete the process.
However, the environment deterioration, global warming, conflicts or wars for
occupying and controlling the fossil energy resource, have urged the human being to
take active actions, in order to improve the energy system, to decrease the emission.
At present, in the world, the acts of promoting renewable energy development in
every nation are on the upsurge progressively. Under such circumstance, the clean
energy mechanism and the energy system with majority of renewable energy are
expected to achieve the target ahead of schedule. In 2050, the target that more than
50% of energy is from the renewable energy in the world energy system, see also Fig
2-2.

Forecast of Future Energy Supply Structure

100
Non-Hydro
80 Renewable Energy
g Natural peOtner
e 60 —
8 —Nuclear Eneray
E 40 Oil — Solar Energy

0 | |
1850 1900 1950 2000 2050 2100

Fig 2-2 Trend of energy composition changing
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2. The Necessity and Urgency of Accelerating of Chinese PV Market Development

With retrospection of the origin, renewable energy is from sun. Total radiation
energy from sun is about 3.75x10%W, while 1.7x10'"®W arrives on the surface of the
earth, which is equal to more than 35,000 times of present world energy consumption.
With regard to the solar radiation arrived on the earth, 0.015% of the solar energy can
be absorbed by the vegetation only 0.002% solar energy is utilized by people. The
current utilization rate of solar energy is very little; the solar energy potential is
unlimited. It is clear that hydro energy, wind energy, biomass energy, and geothermal
energy are indirectly from solar energy. From the view of energy potential, solar
energy is the most potential resource in renewable energy.

With science and technology improvement, renewable energy technology is now
experiencing unprecedented development speed and application scale is greatly
expanded. As the cost of fossil energy grows rapidly, the cost of renewable energy is
now getting closer to cost of fossil energy. Many countries gradually strengthen to
support and promote renewable industry development, accelerate the cost declining
of renewable energy. Development of distribution electric power source and new
energy storage technology will meet the requirement of power grid in which
renewable energy is the major and stable electric power source.

Fossil energy will be used up in next 100 years, and people will begin the era of
renewable energy, with substituting fossil energy. China per capita energy possession
amount is far lower than that of world average, the energy consumption grows rapidly
and environment emission capacity is almost up to the limit. If the economical and
social sustainable development and energy security are to be sustained, greatly
developing renewable energy is inevitable choice in China.

Large scale development renewable energy is not temporary expedient for China.
It has essential to solve energy and environment sustainable issues to re-developing
China and building the well-off society. It is the only way for renewable energy to
substitute the fossil energy. Renewable energy is the basis of post-industrial era;
whoever masters advanced renewable energy technology will occupy the high
position of future industrial revolution and will lead the post-industrial era. PV power,
as one of important solar energy utilization, will play an important role in the third
industrial revolution.

2.2 PV power plays key roles in the electric power and the
sustainable development in China

1. Chinese energy and environment face huge pressure
With rapid urbanization and industrialization in China, energy shortage and

environmental pollution have become the two prominent issues constraining the
Chinese economy and social sustainable development.
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2. The Necessity and Urgency of Accelerating of Chinese PV Market Development

The rapid economical and social development in China speeds up the growth of
energy demand. Energy supply gap is bigger and bigger and became the constraint
of social and economy development. In China, the primary energy consumption has
grown from 1.04 billion TCE in 1990 to 2.85 billion TCE in 2008, and China became
the second largest energy consuming country .

30.0

25.0

20.0

15.0

10.0 -3

5.0

100 Millions of SCE

0.0
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

B Primary Energy Production B Primary Energy Exportation

Fig2-3 Comparison of China primary energy production and exportation
(Source: China Statistical Year Book by National Bureau of Statistics )

China has comparably plenty of fossil energy reserve, coal is the major, the
reserved quantity of coal is 1034.5 billion ton, left discovered reserve is 13% of the
world, ranks the third place; oil reserve is 21.2 billion ton, and natural gas is 2.2 billion
cubic meter. Due to large population, per capita fossil energy possession quantity is
low, per capita possession of coal is only around half of the world average, and that of
petroleum and natural gas is around 1/15. China faces much more serious fossil
energy situation than that of other countries. ©*

China is a huge energy-consuming country, and ranks the second place in the
world next to United States. But, China is still a developing country, energy per capita
consumption is quite low and lags behind the developed countries, there is still big
energy growth space and energy consumption growth speed is relatively high. China
per capita energy consumption is only 1,316 kilogram standard oil equivalent, 26% of
world average energy consumption 1,778 kilogram standard oil equivalent, only one
third of Japan, one sixth of United States !, sees Fig 2-4. With progress of the well-off
society construction and improvement of industrialization and people’s life, energy
demand will increase continuously.
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Fig 2-4 Comparison on per capita energy consumption of individual country in 2005

The major energy resource in China is coal. Total primary energy consumption in
2007 was 2.65 billion TCE, and the percentage of coal is 76.6%, 40% higher than
world average. 53% of coal was used to power generation [ this energy
consumption structure has severely influenced on environment. In 2007, the major
emission pollutants are as follows: SO, was 24.681 million tons, soot was 9.863
million tons, and industrial dust was 6.99 million tons . According to the statistics,
70% of soot emission, 85% of SO, emission, 67% of nitrogen oxides emission, and
80% of CO, are from coal combustion. Currently, the energy environment issues,
which China is facing, includes: 1) severe acid rain of the SO, resulted from the coal
combustion, the land area with acid rain occurring accounts for 1/3 of the total area;
among the 500 cities or counties monitored, there were 281 cities occurred the acid
rains, which account for 56.2%; 2) due to the coal-firing, the CO, large amount
emission brings about the greenhouse impact and global warming, since 1970, the
CO; emission quantity in China has been the first large in the world.

2. Power energy structure needs to be changed urgently

In China, the power generation still heavily relies on thermal power. In China, the
total power generation is 3433.4 billion kWh, the growth is 5.15%; the increasing
degree fell back in the recent years. Where, thermal electricity is 2779.3 billion kWh,
with 80.85 % of total power generation, see Fig2-5!"..
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Fig2-5 Chinese power generation profile in 2008

Though the renewable energy is strongly appealed in China, and the proportion
of clear power has been increased a lot, thermal power dominate the power energy
profile all through. As shown in Fig2-6, the thermal power proportion has risen from
79.8% in 1990 to 80.95 % in 2008. Thermal power proportion is not lowered down,
but instead grew up; the proportion of clear power still keeps lower in power structure.
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Fig 2-6 Power generation components in recent years

As shown in Fig 2-7, comparing with other countries, Chinese thermal power
proportion is the highest. According to the statistics®®, Chinese thermal power
proportion is much higher than that of United States, and 15% higher than that of
world average thermal power. Chinese thermal power is mainly coal-fired power,
approximately 80% of it, however in the developed countries, the thermal power
includes the considerable oil power and natural gas power besides coal-fired power,
the oil power and natural gas power are clearer and less emission than that of
coal-fired power generation. For example, the thermal power in U.S. accounts for
72%, in which the coal firing power generation is 70% and oil and NG power of 30%
or so. Therefore, Chinese electrical power generation profile will be more irrational
and has more influence on the environment.
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Fig 2-7 Power generation portion by country in 2007

3. PV power plays an important role in future power structure

Since first solar cell was produced in 1954, PV industry has achieved the
significant improvement. With the technology improvement, solar cell efficient has
upgraded from 6% at initial to 42.8% in laboratories . PV application has expanded
from satellite power source to home power supply and grid connected power plant.
With market scale expanding, the increasing of the R&D funds, and the accumulation
of the practice, the cost of PV grid-connected power gradually decreases from more
than RMB 10/kWh in 1980s to present RMB 1.5-3 /kWh. PV industry has experienced
rapid development; average growth rate in recent five years is over 40%. By the end
of 2008, global accumulative PV installation capacity was 18GWp.

In 2004, Europe Renewable Energy Council released Renewable Energy
Scenario in 2040, it stated that in 2040, 80% of world electricity consumption will
come from renewable energy and the percentage of PV power in renewable energy
electricity will achieve 31 % and PV power generation will be 9,100TWh in 2040!'%.

In 2006, Green Peace and EPIA has forecasted in the report that global PV
installation will reach 433GWp in 2025 and PV power generation will be 586 TWh.

EU has set the development target of 2010 in European Union Strategy and
Action Plan White Paper, that the solar PV power installation capacity will be 3GWp in
2010,

United State new president Obama declared, as his came into power, that
renewable power will account for 10 percent in 2012 and 25% in 2025 total United
States electricity consumption, including solar energy, wind energy and geothermal
energy. In order to reach this target, USD 150 billion will be invested in renewable
energy next 10 years.
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In July, 2008, Japan Council of Minister has passed Low Carbon Society "?and
pointed out that PV power generation in 2020 will be ten times of that today and 50
times in 2030 that of present. At the end of 2008, Japan accumulated PV installation
capacity is 2.1GWp!'2.

In 2007, The Chinese Medium and Long-term Renewable Energy Development
Plan was released by NDRC, to accelerate renewable energy development and cut
down the coal proportion in energy consumption structure. Moreover, the target will
be set that renewable energy consumption will be 10 percent of the total energy
consumption in 2010 and will be 15 percent of total energy consumption in 2020.
Solar energy is an important part of renewable energy; the target is that solar PV
power installation capacity reaches 300MWp in 2010 and 1.8GWp in 2020
respectively.

4. Special role of PV power in the non-electrified area electric power construction

During the period of 8" and 9" 5-year plan, total installation capacity of 420 kW
PV power project- “Tibet no-water energy resource PV power plant construction”
ended the history of no-electricity in seven counties of Tibet. In 1997, the State began
to implement “Brightness Project Program” to supply power for remote non-electrified
areas by PV power system and wind energy system. In 2002, the State began to
implement world—famous SDDX program, around 700 townships’ electricity supply
problem was solved by PV power plants. In addition, China and foreign cooperation
projects also adopted PV technology to supply power in remote region, such as
GEF/WB China PV market developing plan, UNDP China PV project, and Japanese
NEDO PV project in China, Silk Road Brightness Project, and Sino-German Financial
Cooperation PV project. The implementation of these projects has promoted PV large
scale application in China and rural electric construction and improved local residents’
living standards.

In 2007, The Chinese Medium and Long-term Renewable Energy Development
Plan was released by NDRC, in which by adopting PV home system and mini-grid PV
power plant to supply power to remote areas and the no-electricity residents in key
regions Tibet, Qinghai, Inner Mongolia, Ningxia, Xinjiang, Gansu and Yunnan. The
target is to build 100MWp PV power system to supply power to one million
households’ herders and farmers in remote areas. In 2010, total PV installation
capacity in remote rural area reaches 150MWp in 2010, 300MWp in 2020.

At the beginning of 2009, National Energy Administration (NEA) has released
“Energy Prosperity Plan” in which power supply for two million no-electricity people by
PV power plant and solar home system was presented out once again in accordance
with the local situation.
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2.3 China electric Power development demand forecast

1. Prediction by the expert of Chinese Academy of Electric Power

With considering factors such as electricity elasticity coefficient and economy
development trend, expert of Chinese Academy of Electric Power forecasted that
Chinese electricity production capacity will increase by 800GW from 2009 to 2020,
which means annual increment is 66GW and the 2002 power generation will reach
1.6TWhI™,

2. Prediction by the expert of Chinese Associate of Electric Power Enterprises

In 2007, Zhao Xizheng!¥, the chairman of Chinese Associate of Electric Power
Enterprises, pointed out that total electricity consumption in China will exceed 6000
billion kWh in 2020.

3. Prediction by this project team

Electricity consumption elasticity coefficient is the ratio of electricity consumption
growth average rate to gross domestic production average growth rate. Based on
electricity consumption elasticity, future electricity demand can be forecasted on
macro level. The expert of Price Monitoring Center of NDRC pointed out that the
electricity consumption elasticity should fall into the range between 1.0 and 1.2!"°.,
This project team takes 1.1 as electricity consumption elasticity to forecast future
electricity demand.

With rapid growth of Chinese economy, electricity per capita consumption
increased from 1,084 kWh in 2000 to 2,598 in 2008, annual increase rate is around
11.5%.

In 2007, 17th China Communist Party Congress put forth that China per capita
GDP will quadruple in 2020 over 2000. Assumed that electricity elasticity coefficient
to be 1.1, China per capita electricity will raise up from 1084kWh in 2000 to 4770kWh
in 2020. Chinese Population 10th Five Years Plan set a target of population control
with less than 1.45 billion in 2020. Then, it can be calculated that the total electricity
consumption in 2020 is about 6,915TWh. According to our forecast, per capita
electricity consumption annual increase rate is 5%, which is only half of increase rate
in 2000- 2008.

The long-term development target in China is comprehensively well-off life in
2050, which means medium developed countries level. Per capita electricity
consumption South Korea is 7803kWh, which accords with the medium development
country level. The number can be taken as the reference target of China per capita
electricity consumption, as China can attain the level of the medium development
country in 2050. According to the prediction by UN Population Foundation, there will
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be a great change of population in 2050; in 2050, the Chinese population will be 1.4
billion or so. For it, is can be deduced that in 2050, Chinese total society electricity
consumption will be about 10900 billion kWh, in accordance with the predicting of this
project team, the per capita electricity consumption growth rate will be 1.71% in
2020-2050.

Tab 2-1 Chinese electricity demand forecast of 2020- 2050

Year 2005 2020 2050
Power generation
Thermal (0.1TWh) 20,437 48,287 49,000
power Installation Capacity
(10MW) 39,137 96,574 98,000
Power generation
(0.1TWh) 3,970 10,500 11,200
Hydro-power Installation G "
nstallation Capacity
C10MW) 11,739 30,000 32,000
Power generation
Nuclear (0.1TWh) 530 2,530 12,000
power Installation Capacity
C10MW) 684 4,217 20,000
Power generation
. (0ATWH) 27 630 5,250
Wind power Installation G "
nstallation Capacity
C10MW) 106 3,000 25,000
Power generation
. (01TWh) 110 1,200 8,000
Blomass Installation Capacit
nstallation ity
C(10MW) 220 3,000 20,000
Power generation
(0.1TWh) 0.2 27 1,500
Solar power Installation G "
nstallation Capacity
C10MW) 1.5 180 10,000
Electricity Demand (0.1TWh) 24,940 69,150 109,242
Gap (0.1TWh) 0 5,976 22,292

This project assumes that the equivalent power generation hours of thermal
power , nuclear power, hydro power, biomass power, wind power and PV power is
respectively of 5000, 6000, 3500, 4000, 2100, 1500, from which the power generation
quantity of different power technologies can be obtained at the same power capacity
of installation, sees Tab 2-1. If by 2020, the targets of the renewable energy in
“Chinese Medium and Long-term Renewable Energy Development Plan” and targets
of the coal power generation and nuclear power generation set by the expert of
Chinese Academy of Electric Power can be reached in 2020, the sum of power
generation of the two items is 6317.4 billion kWh, which can not meet the total society
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electricity demand of 6915 billion kWh predicted, with a lack of 597.6 billion KWh. Our
prediction for the electricity use in 2050 will be 10904.2 billion KWh. The installation
capacity in the long term vision plan '® is 8695 billions kWh, with an electricity gap of
2229.2 billion kWh.

In the past, generally, as the power supply is urgent, the electrical power
administration fill the electricity gap by accelerating the building of the coal firing
power plant. However, in the future, due to the coal price increasing, the coal fired
power cost will increase accordingly. Meanwhile, the large scale of coal burning will
quicken the environmental pollution further, the continual developing of the large
scale coal —fired power shall be confined. The solar PV has its superiority of
environment and resource and the PV power cost is decreasing quickly. With the
consideration of different proportions of PV power, if 30% of the future electricity
shortage in 2020 is filled by PV power, the installation PV power capacity shall be up
to 120 GWp, the equivalent installation power capacity is about 40GWp; if 50% of the
future electricity shortage in 2020 by PV power, the installation PV power capacity
190 GWp, the equivalent installation power capacity about 62GWp; if 70% of the
future electricity shortage by PV power, the installation PV power capacity 270GWp,
the equivalent installation power capacity about 90GWp. Forecasting conservatively
that, in 2050, id the 20% electricity is from PV power, the installation PV power
capacity will be 5,800GWp, the equivalent installation power capacity about 1.9 TWp,
see also Fig2-8.

The PV equivalent installation capacity refers to the equivalent capacity of coal
fired power, being same as the power generation of a certain capacity of PV power
plant, i.e. under the condition of coal fired power full load operation time is 5000 hours
per year, and the PV power full load operation time of 1500 hours per year, the
equivalent PV power installed capacity can be got, with PV power installed capacity
being multiplied by 0.3. e.g. the power generations of 1kW PV power system is equal
to that of 0.3 kW coal fired power plant with 5000 hours operation, therefore the
equivalent of 1kW PV power system is 0.3 kW.
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Fig 2-8 Whole society electricity demand and energy increasing prediction in 2020-2050
2.4  Full cost analysis of Coal-fired power

1. Current coal-fired power cost

According to the 2007 report of State Electricity Regulatory Commission (SERC),
the total electricity generation in China is 3255,9 TWh, and the thermal- power is
2698 TWh, which is 82.86 percent of total power generation.

Average feed-in tariff of power generation enterprisers was RMB 336.28/MWh,
increased by 1.74% from that of 2006. Average sales price of grid companies was
RMB 508.51/kWh, increased by 1.84% from that in 2006; Average purchase price of
grid companies was RMB 348.39/kWh, increased by 0.89% from that in 2006. Growth
range of feed-in tariff of power generation enterprises is much less than that of power
generation cost, which results in loss of electricity producers.

Based on the data, whichever of the feed-in tariff and the sale price of electricity
are higher in east than that of west in china, south is higher than that of north. This
unbalance accords with the distribution of fuel cost, economy development level and
power plant.

At present, the coal price in China is marketized, but tariff is still controlled by the
government. Present low tariff couldn’t reflect real cost of coal fired power. In the long
run, it is not favorable for the energy-saving, emission reduction, electricity energy
structure optimization, and electric power industry development.

2. Present coal-fired electricity real cost and trend

By the end of 2007, there are more than 4000 various power generation
enterprisers over 6MW capacity, state-owned and state owned stock holding
enterprises account for 90%. The central directly affiliated power generation Group,
such as China Huanneng Group, China Datang Group, China Huadian Group, China
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State Power Group, and China Power Investment Cooperation, account for 41.98% of
total installed power capacity in China.

Power generation, feed-in electricity, and operation cost of Datang Group and
Huaneng Group in 2007 are shown in Tab 2-2.

Tab 2-2 Power generation of Huaneng and Datang Group Co, Ltd in 2007

Company Huaneng Datang

Power generation (0.1TWh) 1,736.88 1,182.71

Total operation cost (RMB 100 Mio) 417.06 236.10
Per-capita cost (RMB/kWh) 0.24 0.20

The coal-fired power cost exclusive of the external cost is calculated based on
annual report 2007 of Huaneng Group and Datang Group Co,. Ltd. The operating
cost of thermal power includes fuel, maintenance, depreciation, labor and others.
Coal-fired electricity cost is RMB 0.22/kWh, based on the comprehensive cost data of
the two power generation groups.

The external cost does exist in coal mining and utilization. According to the Real
Cost of Coal released by Green Peace in 2008, external cost of coal mining, transport,
and the utilization was up to RMB 1745 billion, accounting for 7.1% of GDP. This
report also pointed out that 53% of coal was used in the power generation, so 53% of
the external cost should covered by coal-fired electricity. Based on total power
generation of 3698 billion kWh in 2007, average converted external cost of coal-fired
power is RMB 0.343/kWh. Therefore, the real cost of coal-fired power including
external cost shall be RMB 0.563/kWh.

According to the standards of EU countries, external cost of coal-fired power
including the air pollution effect on human health, acid rain, and agriculture production
decreasing is Euro 6-8 cents per kWh!'""l with being converted to RMB 0.52-0.69
Yuan/kWh, that is over 50-100% than RMB 0.343 Yuan/kWh. With Chinese growing
severely environment problem, external cost of coal-fired power grows inevitably and
rapidly. Heron clarify that Euro70 /ton carbon dioxide emission cost of coal-fired
power had been covered in calculation.

3. Trend Analysis

It is recognized world widely that annual growth rate of cost of thermal power is
4-7%. The State Electricity Regulatory Commission analysis on the operation cost for
five key electric power groups that the cost of unit power generation increased by 8%
in the first quarter of 2008 from the same time of 2007!"®.
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Variation of thermal power cost mainly related to fuel cost, labor cost, and
finance expense, fuel cost is about half of power generation cost. From 2002 to 2007,
average coal price has climbed from RMB 121Yuan/ton to RMB 507Yuan/ton at a
rate of 33% annual increase, see fig2-9!"%!. Increasing rate of coal price much
exceeds over that of feed-in tariff, which results in serious loss of electricity
production enterprisers. In 2009 Central Government Work Report was mentioned
that the continual deepening of the tariff reform shall be done, the formulation
mechanism of feed-in tariff, tariff of transmission and distribution, and the sales tariff
shall be improved gradually, and the coal price and the electricity price relationship
shall be smoothened in time. With the reforming of tariff, price of coal-fired electricity
will grow, being followed by coal price rising. Although the coal price is falling down
due to impact of the financial crisis, but for the limit coal reserve and the increasing of
the demand of coal in the future, in the long run, coal price will grow.

Due to more and more severely environmental issues, the strengthening of the
environment protection, the increasing of the investment on environment, the external
cost of coal fired power generation will increase continuously.

This project team forecasted that annual increase rate of coal-fired power is
fluctuated within the range of 5% and plus 0.5% increment. If the tariff policy covering
the external coal-fired power cost is released, the cost of coal-fired power grows as
shown in A, otherwise, it grows as shown in B.
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Fig 2-10 Coal fired power cost and the changing trend inclusive of external cost

2.5 International status of present China PV industry

1. Chinese PV industry status

Through the six years rapid development, China became the biggest country of
solar cell and PV module manufacturing in the world in 2009. PV module accounts for
28.2% of production in the world, the sale revenue of PV industry was over RMB 88
billion, and the employment in PV industry was over 80,000 people.

There are about 50 enterprises investing on poly-crystalline Si manufacture, with
the total scale of over 10,000 tons and the investment of over RMB 100 billion.
Preliminarily estimating, the production of poly-crystalline silicon in 2008 was 4500
tons. By the end of Jan, 2009, production capacity was put into operation of 21000
ton/year, and the planning production capacity is 26000 ton/year.

The number of ingot and wafer manufacturer is over 60. Based on preliminary
estimate, production of ingot and wafer reached 20000 tons.

The number of solar cell manufacturer is around 60. Available production
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capability formed in 2008 was 5.0GWp. Solar cell production in 2008 is 2.0GWp,
being ranked the first in the world. In 2008, eight enterprisers were listed into the top
25 PV manufacturers.

In the PV module field, there are about 330 manufacturers with 5.0GWp
production capability. PV modules production with 3GWp accounted for 44% of global
production, with being ranking on the first in the world.

2. International PV Industry status and trend

In 2002-2007, the average annual growth rate of global solar cell production was
50%, and the PV industry became one of fastest growing fields. Global solar cell
production was 6,4GWp in 2008, increased by 50% than 2007. Solar cell
manufacturers mainly distributes in China, Japan, Europe and United States, see fig
2-1112% According to statistics, global PV industry production value was USD 37.1
billion in 2008%",
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Fig 2-11 Solar cell production distribution in the world

According to the forecast of some international agencies, by 2010, the PV
industry production value will be up to EUR 40 billion, and the PV market will be
ranged of 6-17GWp and solar cell production capability will reach 35GWp in 2010 due
to the production formed and planned®?. This shows that the most optimistic market
expectation could not consume solar cell production capability, with rapidly
increasing.

From the beginning of this century, PV industry has experienced a rapid
development phase. In past few years, the global average annual increasing rate was
about 40%, and the total installation capacity rose from 600MWp in 2003 to
5950MWp in 2008, among which Spain, Germany, United States, Japan, Italy and
Korea are the majority of the PV module installation capacity, with accounting for 91%
of the total installation capacity, see Fig2-12 . The fastest growing market in 2008
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is in Spain with 2.46GWp, over 1.8GWp in Germany.
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Fig 2-12 World PV market profile in 2008

3. Chinese PV industry orientation in the world

By introducing, digesting, and absorbing the international advanced technology,
poly-crystalline silicon purification technology of China has been on the top in the
world; the waste gas recovery and reuse and the zero emission were realized. The
issue of poly-crystalline silicon shortage will be solved in near 1-2 years.

Ingot-casting and processing technology of mono-crystalline silicon and
poly-crystalline silicon already reached international advanced level. Mono-crystalline
silicon growth furnace localization has already been gained; the casting furnace of
poly-crystalline silicon is being localized.

China solar cell production technology is close to the world advanced level.
Some excellent solar cell producers have attained the international advanced level. In
2008, China was still the first largest solar cell producing country, with 31% of world
solar cell produced. China PV module technology has also reaches or close to world
advanced level.

The scale of China PV market is small and develops slowly. In 2008, the
installation of PV was only 40MWop, only of 2% of the China domestic PV production
and 1% of world PV market.

2.6 Impact, menace and opportunity of financial crisis on
Chinese PV industry

1) Impact of financial crisis on the capital, manufacturer, and marketing of China PV
industry

Due to the influences of finance crisis, financing of China PV enterprisers
became difficult and short of capital. The first is that the finance agencies tighten the
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credit policy; the second is that the market value of PV enterprisers falls down, with
resulting from stock price declining. The incomes of the PV enterprise fell sharply for
the decreasing of solar cell price in market. In addition, the majority of Chinese PV
module is exported to Europe, with being settled by Euro currency, the devaluation of
EURO in 2008 had brought about the enormous loss of economy, for the Chinese PV
producers.

The two largest PV markets in the world, Germany and Spain, had released the
unfavorable policies for PV market. New policy in Spain ! notes that the scale of PV
capacity subsidized is 500MWp, but the installation capacity in 2008 is 2.46GWp,
which means about 80% PV market was cut off. New policy in Germany regulated
that if PV installation exceeds over planned upper limited installation, the feed-in tariff
will decrease by a rate of 9% with additional 1%. If the actual installation is smaller
than that of lower limitation of capacity, decreasing rate of feed-in tariff will reduce
down, based on 9%. The stipulated upper limitation is 1,500MWp, 1,700MWp,
1,900MWp, respectively in 2009, 2010 and 2011; the lower limitation is 1,000MWp,
1,100MWp and 1,200MWp, respectively in 2009, 2010 and 2011. Due to these
policies guiding, PV demand increasing rate in international PV market will slow down
accordingly.

The PV sales are greatly influenced by the financial crisis. Firstly, during the
period of economy depression, investors become more cautious on large scaled PV
power plants. Secondly, finance agencies control the scale of loaning, which is not in
favor of the large-scale power plant construction. And the oil price goes down and
energy supply situation slows down, which make the investment fund on renewable
energy project lessen in short time. Above factors slowed down the expending of the
PV market and also sped- up the dropping of PV module price.

The shrinking of PV market caused Chinese famous PV enterprisers to suspend
the production and to lower down the future production capability. The weak and
small companies of PV, with unstable market and small scale, lower technological
level, and poor financing ability, are going into bankrupt.

If the situation of market shrinking can not be improved, lots of PV enterprisers
will go into bankrupt, great amount of loan of PV companies will be in dangers. Partial
employees in PV industry will lose job and PV industry will stop developing or be in
recession.

2) Chinese PV industry facing re-construction

Due to large demand of PV modules, many Chinese enterprisers entered PV
industry. But, for the impact of the financial crisis, the market demand shrink and PV
related products price dropped. Finance agency tightened the policies of loaning; the
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companies with weak capital strength have to be merged by the strong and large
enterprises. As the Si material price come back to the rational level, those PV
companies which mainly depend on buying and selling at a profit of poly-crystalline Si
material are difficult to keep on surviving. With the impact of financial crisis, the PV
industry became a market of buyer, but not seller market. Those PV companies with
inferior situation, whose product is disqualified, management not well, technology and
the capability of R&D is laggard and inferior, will have been washed out. Finally, those
PV enterprises with stable market and advanced technology will be survived.

3) Financial crisis brings developing opportunities

The financial crisis brought the negative impact to the PV industry, but also the
developing opportunities. PV industry is a rising industry with a considerable potential.
Many developed countries take the PV industry into as one important action in
dealing with the financial crisis. The policies had come out one after another to
prompt the PV industry. The new US president, Obama, had elevated the industry of
new energies, especially PV industry, to a height of national energy strategy and
energy safety. It was stated that whoever master the renewable energy leads the 21°
century. Green recovery plan was brought out, and the expectation of revitalizing US
economy on the industry of renewable energy was laid on the renewable energy
industry.

For the financial crisis lowered the price of PV module, the enterprises had to
make effort in lowering the cost of the PV module in order to ensure the profit of the
enterprise. The decreasing of the cost of the PV power is beneficial to the
enlargement of the PV industry. It is hopeful for the PV power to be competitive with
the conventional power generation.

The financial crisis promotes the reconstructing of the Chinese PV enterprises.
The enterprises with strength are reserved, which lay the solid foundation for the
healthy and orderly development of the PV industry.

2.7 Motivating force of international PV industry and market
development

1) Pressure from energy and environment issue

From the global view, the contradiction between increasing demand on fossil
energy resource and limited reserve of fossil energy is becoming more and more
prominent. Over-use and abuse of fossil energy result in a good many of issues of
environmental pollution and greenhouse effect.

In March of 2006, EU released green policy book of “the European strategy
acquiring the sustainable, competitive, and safe energy” noted that energy pressure
faced by EU includes growth of dependence on import energy, growing price of gas
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and petroleum, and global warming, etc.

Currently, the serious imbalance does exist in the global energy production and
consumption. Few developed countries consumed majority of energy, but with some
big energy production countries, the energy consumption is far less than its energy
production due to undeveloped industrial level.

As shown in Fig 2-13, petroleum importation of few developed countries account
for almost half of world petroleum importation quantity. Due to the serious reliance of
import energy and energy supply risk, energy security for developed countries is very
evident %,

Almost half countries of EU rely on import of energy. Currently, petroleum,
natural gas and coal account for around 80% of total EU’s energy consumption ?°!,
Energy import source mainly distributed in mid-east and Russia. However, unstable
and turbulent political situation and terrorism is a big threat for energy supply.

Petroleum and natural gas reserve in Japan is almost zero, but Japan is the
world third largest petroleum consuming country, second largest petroleum importer
and first large liquid natural gas importer. Energy self-supplying ratio, including
nuclear energy, is only 16% in Japan. Therefore, Japan faces severely energy
security issue 7.

Japan
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Fig 2-13 World import of crude oil by country in 2007

According to the statistics, per capita CO, emission of United States, Japan and
Germany and other developed countries is much bigger than that of developing
countries. Per capita CO, emission of United States is 19 tons, which is top one in the
world and five times of the world average of 4.28 tons. Per capita CO, of Germany is
two times of world average level. Per capita CO, emission average level of developed
countries is much higher that that of average level of developing countries, see Fig
2-141281,
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Fig 2-14 Annual per capita CO, emission by country in 2006

Therefore, CO, emission is a huge pressure what the developed countries are
facing.

Actively promoting the renewable energy developing, including solar PV power,
is an inevitable strategy measure for developed countries.

2) Striving for top position of future energy technology

Strategy significance of PV industry is realized world widely. In order to
guarantee the leading position of the advanced PV utilization technology, many
countries released one after another policy to support PV industry development.

The leading of the technology is one of important factors that the state economy
is competitive. In order to assure the leading place of renewable energy field,
developed countries has invested a lot on the renewable energy in advance, so as to
control the frontal technology.

Germany is the country who depends on importing of energy. In order to promote
the renewable energy development, Germany government enacted “Renewable
Energy Law” in 2000. In Germany, PV industry experienced the explosive growth by
implementing the “Feed in Tariff” of supporting policy. By the end of 2008, Germany
ranked the first in PV installation with 5.6GWop installation capacity.

Japan is the earliest country which supports PV industry development by policy.
In 1990, Japan modified the requirements and specifications of “Electric Law”,
actively supports PV grid connection and application. By the end of 2008,
accumulative installation of PV in Japan reached 2.1GWp. With the government
powerful supporting, Japan PV production became the first in the world and PV
industry was most competitive in the world. In 2009, Japan Ministry released “Low
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Carbon Society Action”, which notes that Japanese PV leadership in the world shall
be reestablished and the PV power installation capacity will be increased greatly, the
PV efficiency will be increased to around 40 percent in 2030 and per kWh cost down
to 7 yen/kWh (converted to USD 0.07/kWh).

The new president, Obama, announced that the renewable energy development
including PV power and PV industry will be the important measures to shake off the
economy recession and to create jobs and renewable energy industry will become
the strategy industry of occupying the high point of future development.

By exploiting the market of PV, the domestic PV industry technological ability and
the competitiveness shall be improved, which further lays the foundation for the
market expanding. With being driven by large scale market demand, PV enterprisers
have groped for the new technology continuously, and optimized and updated the
technologies, so as to take possession of leading position in PV field of the world.
Therefore, rapidly starting-up of PV market is an important action that the developed
countries tackle the issues of energy supply and technology competition from the
view of strategy development.

3) Practical benefit of economy and society

The development of PV industry not only supplies clean energy and optimizes
energy structure, but also brings huge economic and social benefit, mainly
expression of increasing invest and employment.

Since 2000, accumulative investment in PV industry is over Euro 15 billion in
Germany and the investment in PV system production chain is over Euro 3 billion. In
2007, PV industry created around 40000 jobs and sales income reached Euro 9
billion[29].

NREL[30] predicted that PV industry creates around 30000 jobs distributing in
research, installation, and sales in United States. In 2007, American sale income of
solar cell and PV module reached USD 1.72 billion.

With the breakout of financial crisis, many countries have taken PV industry
development as an important measure to deal with the crisis, for that, the countries
increase investment, create jobs and stimulate economy growth.

Japan government passed “Green New Deal”, in which, including increasing
solar electricity to 20 times, cutting off CO, emission, and creating jobs. Japan fiscal
yearly budget in April, 2008 includes 20 billion yen for solar power subsidy. Since Jan,
2009, Japan began to resume all subsidies for solar cell industry. In the first quarter of
2009, Japan has granted 9 billion yen used for solar home solar energy application
system, subsidy standard for home solar power system is 70 thousand yen/kWp, and
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the goal in 2020 is 70% of new building to be mounted by solar PV panel.

The stimulus policy by US government is intended to invest USD 150 billion,
which brings about five million jobs in the next ten years. In the new energy policy of
USA, 10% of electricity shall be from renewable energy by 2012. On Sep, 2008, U.S.
Senate passed an investment plan on renewable energy with a value of USD 18
billion, in which the tax credit policy on PV industry will be extended 2-6 years. In
Jan.10, 2009, California government invested USD 3.2 billion, in order to promote
“‘Million PV roofing plan”, and to build PV power system of 300MWp in California by
2016.

EU has introduced renewable energy plan, and planned to expand Euro 30
billion investment and create around 350 thousands jobs.

In addition, France, South Korea, Greece and South East Asia countries also
have paid more and more emphasis on PV industry development, and successively
introduced the PV subsidy policy.

2.8 Significances of accelerating developing of Chinese PV
market

1) Assuring the Chinese energy safety and environment sustainable development

According to above analysis, Chinese electricity gap will reach 597.6 TWh. For
the resource and environment of solar PV power, it will be one of the important
choices to fill up the gap. If the domestic PV market can not be started up in large
scale in time, China will face more severe situation of power supply and demand in
future. According to the forecast by international agencies, PV power generation will
account for 20 percent of world electricity consumption in 2050, at that time, PV
power will also account for 20% or so in the Chinese electrical power system. Based
on Chinese energy & resource, environment situation, developing speed, industrial
structure, it is the important actions inevitably for China energy sector to start-up the
domestic PV market in large scale, so as to assure the energy safety and sustainable
development, the lunching of the domestic PV market in large scale shall be
implemented as soon as possible.

2) Assist China PV enterprisers to bail out of finance crisis

Because 98% of China PV products export to Europe and United States,
Chinese PV is the one mostly influenced by financial crisis. The biggest problem what
Chinese PV manufacturers are facing is the order decline. Accelerating China PV
market will meet the demand of the strategic energy development and assist PV
enterprisers to overcome the financial crisis. The “Trial Measures for Solar PV
building Application Fund Management” recently released by MOF and the bidding of
10MWp PV power plant project organized by NEA greatly boost the market
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confidence on renewable energy, the stock value of Chinese PV enterprisers listed in
New York stock market increased by 30-50%. It clearly shows the tremendous role of
national policies on PV enterprisers to overcome the financial crisis.

With the launching of the domestic PV market, PV enterprisers will be capable of
resuming the producing; the ongoing research and expanding plan can be kept on,
which is helpful for those enterprisers influenced by financial crisis and help to
develop sustainably.

Launching Chinese PV market will boost the confidence of European and United
States’ market and accelerate the global renewable energy industry development.
With reviewing the leaping development of Chinese PV industry, national “Brightness
and SDDX Program” stimulated the establishment of Chinese PV industry. With being
guided by around RMB 3 billion central governmental fund, Chinese PV industry
experienced five years rapid development and became the world-first PV module
producer and exporter in 2007. In 2007, Chinese PV module of 1717MWp accounted
for 28.2% of the world production and the current year sales production value
exceeded over RMB 88 billion; total asset reached RMB 120 billion inclusive of the
in-construction asset of RMB 50 billion). PV industry became the high technology
industry and the green economy growth point. It can be predicted that as long as the
State properly open-up the domestic market, the Chinese PV industry will grow in
difficulty period of time and gain rapid development. The market opening properly will
not only increase the domestic demand, create jobs and contribute to the economic
growth, but also occupy bigger share in the world PV market.

On the contrary, only if depending on its self to fight against the financial crisis,
certain amount of medium and small PV enterprisers will go bankruptcy, except that
many workers will be jobless, the loan of bank and financing agencies will be in
serious risks and result in national property loss. Even worse, the flourishing Chinese
PV industry would lose its good development opportunity and the priority hard-won.

3) Speed- up the Chinese PV industry to step into the field of Chinese electric power

With the economic and social development in China, the people’s living level has
been improved, which results in the gradually increasing of electricity demand. In
order to meet the demand of electricity growing and to attain the sustainable
development of electric power industry, PV power shall play more and more important
role on the future’s electric energy structure. According to the project team’s forecast,
nearly 20% of Chinese electricity will come from PV power.

The important condition that PV power can step into electric power system is that
PV power is competitive with conventional power generation. At present, PV power
cost is still much higher than that of conventional power generation, being without
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competitive ability. Through domestic market expansion, large scale PV power
application will help decreasing PV power cost. One report [31] of United States noted
that the total installation capacity of PV power in Japan and Germany is much more
than that in United States. For the scale effect, installation cost in Japan and
Germany is lower than that in United States. In 2007, the average installation cost of
solar home power system is USD 5.9/Wp and USD 6.6 /Wp in Japan and Germany;
however, it was USD 7.9 /Wp in United States.

4) PV plays dominant role in the non-electrified area electric power construction

Implemented projects, such as SDDX, Silk Road Brightness Project,
Sino-German Finance Cooperation Western China Village Program, by adopting PV
power system, have supplied power for some residents, gained a good result and
good resound from local residents reputably.

There are still around 10 million people who could not access electricity in remote
areas in China, which seriously constrains the local economic and social
development and the life quality of the residents from being improved. The remote
non-electrified region is poor in traffic, backward in economy, far away from the grid,
and in lot of which the conventional energy is not suitable to use. PV power has made
a lot of contribution on the electric power supply in such kind of areas. PV power is
not limited by hydro resource and other natural condition, solar energy is distributed
everywhere on the planet. Moreover, non-electrified region is usually abundant in
solar energy. PV can supply the economical and reliable electricity for the local
residents and exert an important role on the non-electrified area electric power
construction.

China is in superiority in PV off-grid power application and Chinese PV products
and experiences can be used for the developing countries. On the earth have two
billion people who are left without access to the electricity, which is also one of the
reasons of poverty and lagging. United Nation has specified a special plan to support
the PV application in developing countries. China shall open out the broad market
with power.

5) Strengthen the nationality solidarity and border defense

The non-electrified households in China are mainly distributed in remote and
poor minority regions and their living condition is urgent to be improved. PV has the
unique advantage on electrification of distributed dwellers. Tibet is one region where
is the most concentrated areas of no-electricity residents, where is rich in solar
energy, therefore, PV power is very suitable in Tibet. Most of other minority regions in
China are suitable to use PV power. The non-electrified area electrification can
improve the life level of local people, help in promoting economy growth, removing
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poverty, strengthening nationality solidarity and social stabilization in the border
areas.

Many regions of border in China are far away from the grid and could not access
the electricity. These regions are suitable to supply power by PV power system. In
order to deepen the implementation of the ac