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Preface
In November 2008, the State Council invested 4 trillion RMB into a national economic stimulus package
designed to assist China’s economy in weathering the global financial crisis. In terms of addressing an
urgent situation and boosting economic recovery, the stimulus package has already achieved good results.
&RQVLGHULQJWKHLQÀXHQFHRIWKHVWLPXOXVLQYHVWPHQWRQ&KLQD¶VHQHUJ\DQGWUDQVSRUWDWLRQVWUXFWXUHDVZHOO
as the increased attention paid by the Chinese government to energy conservation and emissions reduction,
WKHVWLPXOXVSDFNDJHZLOOVXUHO\KDYHORQJWHUPHQYLURQPHQWDOEHQH¿WV

This report places China’s stimulus package in an international comparative perspective, analyzing its short
and long-term effects in terms of energy consumption and carbon emissions. It also examines the direct
EHQH¿WVJDUQHUHGE\HQHUJ\HI¿FLHQWHQWHUSULVHVDQGDOWHUQDWLYHHQHUJ\SURPRWLRQDVZHOODVWKHLQGLUHFW
benefits of changes to the country’s economic structure for energy and emissions. On the basis of this
analysis, policy recommendations are given for how to achieve development and environmental objectives at
the same time.

There are several methodological items that the reader should take note of:

t

Data in this report covers up to the end of 2009; data for 2010 and beyond is estimated.

t

The term “emissions reduction” as used in this report refers to the reduction in carbon dioxide
HPLVVLRQVXQOHVVRWKHUZLVHVSHFL¿HGDQGWKHUHIRUHGLIIHUVIURPWKHFRPPRQFRQFHSWRIHPLVVLRQV
reduction in China, which generally includes reduction in emissions and discharge of waste gas,
waste water and solid waste.

t

For the purpose of consistency, references to energy savings in this document refer to tons of
standard coal saved, and each ton of coal contains 2.9306 x 107 KJ of energy. This treatment is
DOVRFRQVLVWHQWZLWKUHIHUHQFHVLQRI¿FLDO&KLQHVHGRFXPHQWVWRHQHUJ\FRQVXPSWLRQDQGVDYLQJV
which are given exclusively in terms of coal energy equivalents.
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t

The term ‘alternative energy’ used therein refers to newly developed technologies geared towards
renewable sources of energy. This includes solar, wind, biomass, geothermal, wave, ocean currents,
tidal and other non-conventional sources of energy. However, it does not include nuclear energy.
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Glossary
A-Si

Amorphous silicon

BF

Blast Furnace

COD

Chemical oxygen demand

DSA

Dimensionally Stable Anode

EMCO

Energy Management Company

ESCO

Energy Service Company

GDP

Gross Domestic Product

GEF

Global Environmental Facility

GW

Gigawatt

HSBC

Hong Kong and Shanghai Banking Corporation

IT

Information Technology

KA

Kiloampere

Kg

Kilogram

kgce/t

Kilogram of coal per ton

KJ

Kilojoule

KW

Kilowatt

Low-E

Low emittance

MW

Megawatt

OLED

Organic Light-Emitting Diode

PCI

Pulverized coal injection

PV

Photovoltaic

67,53$7

6WRFKDVWLFLPSDFWVE\UHJUHVVLRQRQSRSXODWLRQDIÀXHQFHDQGWHFKQRORJ\

TRT

Top-pressure recovery turbine

TARP

Troubled Asset Relief Program

WB

World Bank
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Executive Summary
The RMB 4 trillion stimulus package has led to a quick recovery of China’s economy;
Most of the stimulus package has been directed towards infrastructure projects, thus
increasing energy consumption in the short term;
The stimulus package has altered transportation patterns in China and will contribute
greatly to long-term energy conservation;
China should adopt further measures to achieve its goal of reducing emissions per
unit of GDP by 45% by 2020.

Impact of the RMB 4 Trillion Stimulus Package on China’s Economy
The RMB 4 trillion stimulus package was launched in November 2008 in an attempt to tackle the impact
RIWKHJOREDO¿QDQFLDOFULVLVVWLPXODWHGRPHVWLFGHPDQGDQGUHVXPHVWDEOHHFRQRPLFJURZWK7KHSDFNDJH
includes a new investment of RMB 1.18
trillion from the central government and
almost RMB 3 trillion of supporting
investment from local governments and
non-governmental sectors, which to a
great extent comes from supporting loans
provided by policy banks and commercial
banks. The stimulus funds have been
Figure 1. GDP growth rate from 2008-2009

used mostly for construction projects,

including infrastructure, post-earthquake reconstruction of Wenchuan County in Sichuan Province,
government-subsidized housing and new rural construction. In addition, 19% of the stimulus funds have been
devoted to energy conservation and emissions reduction, industrial restructuring and social welfare.
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The stimulus package has produced good results in terms of economic stimulus and growth recovery. In
WKH¿UVWKDOIRI&KLQD VXUEDQ¿[HGDVVHWLQYHVWPHQWURVHE\XSIURPWKHSUHYLRXV\HDU)URP
4RI&KLQD¶V*'3JURZWKFHDVHGLWVGHFOLQHDQGUHVXPHGJURZWK,QWKH¿UVWTXDUWHUVRI&KLQD¶V
GDP totaled RMB 21.78 trillion, with a monthly growth rate of 6.1%, 7.9% and 8.9% respectively. GDP growth
in Q4 returned to the previous level of 10%.

0RGHOLQJDQDO\VLVVKRZVWKDWWKHFRQVWUXFWLRQLQGXVWU\KDVEHHQWKH¿UVWWREHQH¿WIURPWKHVWLPXOXV
package, followed by the equipment manufacturing, iron & steel, nonferrous metals and cement industries.
Increased energy demand will result from higher investment in major industries such as these. In the long
UXQDJULFXOWXUHZLOOEHQH¿WPRVWIURPWKHVWLPXOXVSDFNDJHIROORZHGE\WKHFRQVWUXFWLRQLQGXVWU\2QWKH
whole, the RMB 4 trillion stimulus package will increase China’s GDP by an estimated RMB 6.4 trillion in total
over the next 7-8 years. The increase in GDP amounted to approximately RMB 838.2 billion in 2009, and will
reach a peak of RMB 1.6 trillion in 2010.

Impact of the RMB 4 Trillion Stimulus Package on Energy Consumption in China
RMB 210 billion out of the RMB 4 trillion stimulus package has gone towards energy conservation,
emissions reduction and environmental engineering projects. Estimates made based on the data of the
¿UVWPRQWKVRIWKHVWLPXOXVSURJUDPVKRZWKDWVRPHRIWKHIXQGVZLOOEHGLUHFWO\LQYHVWHGLQHQHUJ\
conservation, with an eventual total of RMB 40.8 billion focusing on 10 major energy conservation projects.
Such direct investment is expected to save approximately 19 million tons of coal per year, accounting for
roughly 14% of China’s total energy conservation in 2010. In addition, RMB 80-100 billion of the RMB 4
trillion stimulus package will be channeled into nuclear power projects, which will save nearly 14 million tons
of coal each year after their completion.

Though the stimulus funds are not being directly invested in alternative energy sources, its orientation
towards energy conservation, emission reduction and industrial restructuring has nevertheless indirectly
affected investment in alternative energy. Large-scale renewable energy power generation projects are
underway, and investment in wind and solar power generation equipment manufacturing has increased
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markedly. In addition, the alternative energy automobile industry represented by commercial charging
stations has recently broken ground in Shenzhen.

Structurally, the stimulus package is weighted towards infrastructure and railways compared with
SUHYLRXV¿[HGDVVHWLQYHVWPHQWV6XFKLQIUDVWUXFWXUHUDLOZD\DQGH[SUHVVZD\SURMHFWVHVSHFLDOO\DLUSRUWV
DQGVXEZD\VJHQHUDOO\EULQJORZHU*'3UHWXUQVLQWKHIROORZLQJ\HDUWKDQLQYHVWPHQWLQRWKHU¿[HGDVVHWV
In the short term, therefore, China will face rising carbon intensity pressure.

Increased energy consumption as a result of the stimulus investment can be accounted for by the fact that
81% of these funds or RMB 3.25 trillion has been devoted to infrastructure projects, which will consume a large
amount of iron & steel, nonferrous metals and cement. This will in turn lead to growth of energy intensive
industries. As a result, for the next two years the stimulus package will increase total energy consumption by
some 113 million tons of coal, equivalent to 260 million tons of carbon emissions, increasing annual
emissions by 130 million tons.

Empirical data show that after
several months of sharp decline
caused by the financial crisis,
China’s energy intensive industries
have enjoyed a rapid recovery. In the
¿UVWPRQWKVRI&KLQD¶VWRWDO
investment in railways, highways
and urban public transport reached
RMB 1.41 trillion, the highest level
)LJXUH3UHOLPLQDU\:RUNÀRZIRU&DOFXODWLRQRI(QHUJ\&RQVXPSWLRQE\

in the country’s history. As a result, Energy intensive Products Resulting from the Economic Stimulus Package
China’s energy consumption started to grow quickly in Q2 of 2009. Beginning in June 2009, China’s coal and
power output both exceeded their highest levels in 2008.
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Figure 3. China’s Output of Raw Coal and Electric Power over the Past 24 Months

The Effects of the Stimulus Package on Future Energy Conservation

Figure 4. China’s past and future CO2 emissions (Unit: million tons, without reference to the impact of policies after 2009)

In the short term, the stimulus package will increase China’s annual energy consumption and will cause
a jump in carbon emissions. In the long run however, the stimulus package is still expected to make positive
contributions to China’s energy conservation and emissions reduction. First, energy savings of around 20%
are expected in the transportation sector by 2020 after the completion of rail transit networks like railways
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and subway systems. This is equivalent to 220 million tons of carbon dioxide emissions. Second, energy
conservation projects and nuclear power plants will begin to come on line starting from 2010. Because a high
level of investment in energy intensive industries cannot be sustained, the impact of the stimulus package
on energy consumption in China is expected to turn from negative to positive by 2014. Furthermore, it is
anticipated that by 2020, this investment will bring about an annual emissions reduction of at least 270 million
tons. This will bring China’s carbon dioxide emissions down to 9.36 billion tons from the 9.63 billion tons
SUHGLFWHGE\WKHPRGHOXVHGLQWKLVUHSRUW7KLV¿JXUHVWLOOUHSUHVHQWVDELJJDSIURPWKHJRDOZKLFK&KLQD
pledged at the Copenhagen Climate Conference to reduce its emissions per unit GDP of 45% by 2020.

Policy Recommendations: Promote Low-Carbon Economic Development in China
First, continue to increase investment in the energy conservation field, and formulate strict energy
conservation standards. Currently, China is in a peak period of marginal utility of technology-based energy
conservation. Unit investment in energy conservation projects can bring about an annual amount of energy
conservation equivalent to 4-5 tons of coal. Developing the energy conservation industry is therefore of great
VLJQL¿FDQFHWR&KLQD¶VHQHUJ\FRQVHUYDWLRQDQGHPLVVLRQVUHGXFWLRQ7KHPDMRULQGXVWULHVRIFRQVWUXFWLRQ
iron & steel, nonferrous metals, construction materials, power generation, petrochemicals and chemicals, and
transportation account for almost 90% of China’s overall energy consumption. Therefore energy conservation
measures should start from these industries. China needs to strengthen its efforts in this regard and launch
energy conservation demonstration projects; at the same time, China needs to formulate better energy
FRQVHUYDWLRQVWDQGDUGVDQGSURYLGHGLVLQFHQWLYHVIRULQHI¿FLHQWHQHUJ\LQWHQVLYHHQWHUSULVHV

Second, strongly support alternative energy industries. China abounds in wind, solar and other
DOWHUQDWLYHHQHUJ\UHVHUYHVZKLFKDUHVXI¿FLHQWWRPHHWLWVHQHUJ\GHPDQGZHOOLQWRWKHIXWXUH+RZHYHU
&KLQDKDV\HWWRIXOO\WDSSRWHQWLDOLQWKLV¿HOGGXHWRWKHIROORZLQJUHDVRQV LWLVZHDNLQUHOHYDQW5 '
 LQVXI¿FLHQWJRYHUQPHQWVXSSRUWKDVUHVXOWHGLQWKHH[SRUWRIPRVWSURGXFWVDQG LWLVODJJLQJEHKLQGLQ
grid construction e.g. smart grids. China must overcome these obstacles in order to effectively develop its
alternative energy resources.
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Third, speed up industrial restructuring and restrict the development of energy intensive industries.
7KH50%WULOOLRQVWLPXOXVSDFNDJHLVDQLQWHULPHFRQRPLFSROLF\7KHÀRZRIODUJHDPRXQWVRIFDSLWDO
into energy intensive industries will lead to surplus production capacity, causing considerable duplicate
construction and waste of resources. This presents serious obstacles to China’s efforts to build itself
into a “Dual-Oriented (Resource and Environment) Society”. China should therefore tighten its approval
procedures for new industrial projects, especially in the 4 major industries of iron & steel, nonferrous metals,
chemicals and cement. In addition, it is necessary to make full use of the existing production capacities of
energy intensive industries for projects funded under the stimulus program. In such projects, priority should
EHJLYHQWRWKHSURFXUHPHQWRISURGXFWVIURPPDQXIDFWXUHUVWKDWKDYHFRPSOHWHGHQHUJ\FRQVHUYDWLRQUHWUR¿WV

Fourth, funding should be prioritized for expanding and improving railways and other more sustainable
modes of transport and types of infrastructure over highway construction. In the past 10 years, China has
given priority to highway construction over rail transit construction. Currently, there are over 60,000 km
of highways in China while railway coverage only grew from 68,700 km in 2000 to 80,000 km by the end
of 2009, showing imbalanced development between these 2 modes of transport. This funding structure
has been changed in the stimulus package, but not enough to fundamentally alter the current situation of
LQVXI¿FLHQWUDLOWUDQVLW LQFOXGLQJUDLOZD\VVXEZD\VDQGOLJKWUDLOWUDFNV FRYHUDJHLQ&KLQD,QWKHVHFRQG
phase of the stimulus package, therefore, more investment should be given to rail transit projects, while
investment in highway construction should be curtailed. In addition, priority should be given to the promotion
of electric cars, particularly in terms of car manufacturing and charging infrastructure.

Fifth, build platforms for low carbon economic growth, particularly smart grids and information highways.
Given the vital importance of electricity as a secondary energy source, it is crucial to build intelligent and
complete electrical grids. Only on this basis can electric automobiles and various alternative energy
industries develop successfully and become mainstream industries. Meanwhile, as China shifts from a
PDQXIDFWXULQJHFRQRP\WRDVHUYLFHVHFRQRP\,7DQGVRIWZDUHVHUYLFHRXWVRXUFLQJ¿OP79HQWHUWDLQPHQW
media and finance industries will become increasingly important. This will generate a huge demand for
information transmission. Currently, communication networks lag behind in China and cannot meet the
development needs of the service industry. Therefore, the stimulus package should prioritize investments
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in grid and communications infrastructure during its next stage. In terms of infrastructure, grid construction
should receive a higher percentage of investment, while improvement of the internet nationwide should be a
priority for those funds earmarked for restructuring.

6L[WKVHWXSDJRYHUQPHQWHQHUJ\HI¿FLHQF\JXDUDQWHHIXQGDQGEXLOGDJUHHQ¿QDQFLDOSODWIRUP'XH
to poor investment and financing mechanisms for energy conservation and alternative energies, energy
VHUYLFHHQWHUSULVHVKDYHWURXEOHDFTXLULQJVXI¿FLHQW¿QDQFLQJ)RUDORQJWLPH&KLQD¶VHQHUJ\FRQVHUYDWLRQ
service industry has been in a small and dispersed state. From 2004 to 2009, the World Bank/Global
Environment Facility implemented a WB/GEF China Energy Conservation Promotion Program II (loan guarantee
program). This Program has proven effective during its five years of operation. Its approximately RMB 150
million in policy funds have brought about an investment of over RMB 800 million in private capital in the
energy conservation industry, achieving a leverage ratio of around 6 times. Moreover, the guarantee principal
EDVLFDOO\UHPDLQVLQSODFH0HDQZKLOHWKH3URJUDPKDVPDGHVLJQL¿FDQWDFKLHYHPHQWVLQWHUPVRIHQHUJ\
FRQVHUYDWLRQHPLVVLRQVUHGXFWLRQDQGHFRQRPLFEHQH¿WV

The WB/GEF China Energy Conservation Promotion Program II is experimental in nature, and is not of
VXI¿FLHQWVFDOHWRVLJQL¿FDQWO\XSJUDGHHQHUJ\VHUYLFHHQWHUSULVHVLQ&KLQD7RDFKLHYHLWVJRDOVWKH3URMHFW
must rely on government policy support. In the United States, $8 billion out of its $787 billion economic
VWLPXOXVSDFNDJHKDVEHHQGLUHFWO\XVHGDVORDQJXDUDQWHHVLQWKHORZFDUERQ¿HOG:HWKHUHIRUHVXJJHVW
that the government should allocate funds to set up a national energy efficiency loan guarantee fund to
UHSODFHVRPHGLUHFWJRYHUQPHQWLQYHVWPHQWLQWKH¿HOGRIHQHUJ\FRQVHUYDWLRQDQGDOWHUQDWLYHHQHUJ\,IWKH
government can invest an accumulated total of RMB80 billion as a guarantee reserve fund in the next 10
years, based on a leverage ratio of 5, it may well open up an energy conservation and alternative energy
market of RMB 400 billion.
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I. An Overview of the 4 Trillion RMB Stimulus Package
The 4 trillion RMB (US$585.6 billion)1 stimulus package was put forward in November 2008 with the
goal of coping with the global economic crisis, boosting domestic demand, and ensuring economic stability.
In this program, 1.18 trillion RMB (US$172.65 billion) constitutes new investment on the part of the central
government, which is composed of budgetary funds, capital investment, other public investment, postdisaster reconstruction funds, etc. The remaining investment funds worth nearly 3 trillion RMB (US$438.94
ELOOLRQ DUH¿QDQFHGIURPRWKHUVRXUFHVVXFKDVORFDOEXGJHWVORFDOJRYHUQPHQWERQGVLVVXHGE\WKHFHQWUDO
government, policy-related loans, and bank loans, among which 70 per cent are bank loans. The sources of
the 4 trillion RMB in stimulus funds are illustrated in Figure 1.

Figure 1. Sources of the 4 trillion RMB stimulus package

In order to help local governments and enterprises raise supportive funds and project capital, the
central government has taken the following four steps: (1) help local governments raise funds for their share
in the project, (2) issue policy-related loans, (3) expand the issuance of local corporate bonds, and (4)
encourage active involvement of corporate, social, and private capital in projects related to infrastructure and
technological innovation.

1 Equal to US$ 585.6 billion, according to the average exchange rate between Chinese Yuan RMB and US dollars in 2009,USD:RMB=6.83.
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The Ministry of Finance issued 24 billion RMB in (US$3.51 billion) treasury bonds in November
2008, and in 2009 issued another 100 billion RMB worth (US$14.63 billion) of treasury bonds2. So far, the
GLVWULEXWLRQRIWKHVHERQGVKDYHEHHQVSHFL¿HGDVIROORZVELOOLRQ50% 86ELOOLRQ IRUJRYHUQPHQW
subsidized housing projects, 34 billion RMB (US$4.97 billion) for the livelihood improvement program in
rural areas and rural infrastructure construction, 25 billion RMB (US$3.65 billion) for major infrastructure
projects such as the construction of railroads, highways, and airports, 13 billion RMB (US$1.9 billion) for
social services such as health care and education, 12 billion RMB (US$1.75 billion) for energy conservation,
emissions reduction, and environmental engineering projects, and the remaining 6 billion RMB (US$878.88
million) to support innovation and industrial restructuring. Though the 100 billion RMB amounts to only a
tiny proportion of the 4 trillion RMB program, it is indicative of the policy direction of the central government:
central leaders have attached great importance to energy conservation and emissions reduction, as well as
livelihood improvement projects in rural areas.

As indicated by the economic data, the major channel for the implementation of the stimulus program is
WKURXJKWKHLQFUHDVHGDPRXQWRIORDQVLVVXHGE\¿QDQFLDOLQVWLWXWLRQV7KHLQYHVWPHQWVWKDWDUHQRWSURYLGHG

)LJXUH1HZO\DGGHGEDODQFHRIORDQVIRU¿QDQFLDOLQVWLWXWLRQVLQ&KLQD3

2 Released from the Ministry of Finance of PRC at a press conference held by the State Council on November 14, 2008,. http://www.drcnet.com.cn/
DRCnet.common.web/DocViewSummary.aspx?docId=1845437&leafId=15100&viewMode=content
6RXUFH7KH3HRSOH¶V%DQNRI&KLQDKWWSZZZSEFJRYFQGLDRFKDWRQJMLWRQJMLVKXMXJR¿OHDVS"¿OH 6KWP
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increase  (See  Figure  2).  The  majority  of  bank  loans  are  being  channeled  to  state  owned  enterprises  and  local  
government-subsidized  enterprises,  which  are  all  mainly  involved  in  the  area  of  infrastructure  development.  
In  addition,  the  issuance  of  treasury  bonds  by  local  governments  has  provided  capital  guarantees  for  the  
large-scale  implementation  of  infrastructure  projects.

According  to  the  information  already  released,  the  direction  of  stimulus  fund  investments  include  housing  
guarantees,  rural  construction,  energy  conservation  and  emissions  reduction,  infrastructure  development,  social  
services,  industrial  restructuring,  and  post-disaster  reconstruction  of  Wenchuan,  as  illustrated  in  Figure  3.

400  billion

370  billion

210  billion

1.5  trillion

150  billion

370  billion

Figure  3.  Composition  of  the  4  trillion  RMB  stimulus  package4
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As illustrated, the stimulus program has two major components. One is infrastructure development
such as the construction of railroads, highways, and urban transportation facilities. The other is post-disaster
reconstruction and the livelihood improvement program, which includes affordable housing, a "new socialist
countryside" project and the construction of housing and infrastructure in earthquake-affected areas. The
investment in housing and infrastructure amounts to 3.27 trillion RMB (US$478.44 billion).

Funds directed towards industrial restructuring are being used to support emerging industrial sectors
and to assist existing industries to improve efficiency and adapt to low carbon development. Some 80
billion RMB (US$11.7 billion) of funding is being used for the construction of nuclear stations in order to
DOOHYLDWHGHSHQGHQF\RQFRDO¿UHGSRZHUSODQWV)XQGVIRUVRFLDOVHUYLFHVDUHIRFXVHGRQFXOWXUHHGXFDWLRQ
and health care. In addition, 210 billion RMB (US$30.72 billion) is being devoted to energy conservation,
emissions reduction, and environmental engineering projects. As can be seen, the 4 trillion RMB stimulus
IXQGVDUHQRWEHLQJGLUHFWO\DOORFDWHGWRWKHFRQVWUXFWLRQRIODUJHVFDOHFKHPLFDOIDFWRULHVUH¿QHULHVDQG
steel plants. At the same time, only 58 billion RMB5 out of the above mentioned 210 billion RMB directly
address energy conservation and emissions reduction.

Notably, 370 billion RMB (US$54.13 billion) is being directed towards industrial innovations and
restructuring. In addition to the 80-100 billion RMB (US$11.7-14.6 billion) that are being used to build nuclear
SRZHUVWDWLRQVIXQGVZLOOÀRZWRKLJKWHFKDUHDVVXFKDVLQIRUPDWLRQWHFKQRORJ\HTXLSPHQWPDQXIDFWXULQJ
and biotechnology. These efforts will indirectly promote energy security and emissions reduction in China.
According to officials of the National Development and Reform Commission, 176 projects in high-tech
industrialization and 146 projects in industrial technology have been undertaken. The investment plans for
the 222 projects assigned for 20096 – aimed at reviving and technologically restructuring the information
technology industry – has already been decided.

5 Adopted from China central government web site, http://www.gov.cn/gzdt/2009-06/04/content_1332257.htm
6 From National Development and Reform Committee web site, http://tzs.ndrc.gov.cn/t20090521_286872.htm
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)LJXUHLVWKHPRQWKO\WUHQGRILQYHVWPHQWLQ¿[HGDVVHWVIRUXUEDQDUHDVLQ&KLQDZKLFKGHPRQVWUDWHV
WKDWLQYHVWPHQWVH[SHULHQFHGDGUDPDWLFGHFUHDVHLQWKH¿UVWTXDUWHURIDQGEHJDQWRLQFUHDVHVWHDGLO\
from the second quarter onward. The area inside the red triangle represents state investments, whereas the
area below the baseline of the triangle represents private investments. As illustrated by Figure 4, during the
¿UVWWKUHHTXDUWHUVRIWKLV\HDUHVSHFLDOO\WKH¿UVWDQGVHFRQGTXDUWHUVWDWHLQYHVWPHQWVSOD\HGDQLPSRUWDQW
role. However, starting from the third quarter, especially after October, private investments experienced a
substantial recovery and have become the main source of investment capital.

)LJXUH0RQWKO\WUHQGRILQYHVWPHQWLQ¿[HGDVVHWVLQXUEDQDUHDVLQ&KLQD

In tandem with the stimulus program, the government has introduced a series of measures to stimulate
consumption such as the “Car to the Countryside” and “Home Appliances to the Countryside” policies. These
policies are intended to promote economic growth from both the investment and the consumption side.
This year, the state raised subsidies for the trading of old motor vehicles to new ones from 1 billion RMB
(US$146.4 million) to 5 billion RMB (US$732 million), and also allocated an additional fund worth 2 billion
RMB (US$292 million) as subsidies for the "old for new" home appliances policy. The central government
arranged 5 billion RMB in subsidies for the "Car to the Countryside" program7. It is estimated

7 Source: “Cars and Motorbikes to the Countryside Program” Announced by PRC Ministry of Finance, Ministry of Industry and Information etc. http://www.
gov.cn/gzdt/2009-03/16/content_1260172.htm
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that will contribute to the additional purchase of 1 million cars, worth some 50 billion RMB (US$7.315 billion).
Despite the fact that none of the 4 trillion RMB stimulus funds are being directly devoted to stimulating
FRQVXPSWLRQ IDUPHUV  SXUFKDVLQJ SRZHU FRXOG VWLOO EH HQKDQFHG EHFDXVH YDULRXV LQIUDVWUXFWXUH DQG
HDUWKTXDNHUHFRQVWUXFWLRQSURMHFWVZLOOSURYLGHH[WUDLQFRPHWRWKHP7KH\ZLOODOVREHQH¿WIURPWKH1HZ
Socialist Countryside" project. As a result, the stimulus program shall promote the smooth implementation
of consumer stimulus policies like the "Car to the Countryside" program. These policies will enhance rural
UHVLGHQWV GHPDQGIRUGXUDEOHJRRGV

According to data released by the National Development and Reform Commission, by the end of August
2009, 505 billion RMB (US$73.88 billion) in central government investment had been allocated, making up
50.5 per cent of the total planned investment. Over 50 per cent of the 505 billion RMB has been spent on
livelihood improvement projects. Of the funds that have already been allocated, investment in infrastructure is
prominent. Of the planned investment in urban and rural housing, 73.4 per cent has already been completed,
as has over 40 per cent of the investment in basic infrastructure and public services. In addition, investments
in energy conservation and emissions reduction have resulted in an annual energy saving capacity of 6.69
million tons.

Before the opening of the 15th Conference of Parties to the United Nations Framework Convention
RQ&OLPDWH&KDQJHWKH&KLQHVHJRYHUQPHQWSURPLVHGWKDWE\&KLQD VFDUERQHPLVVLRQVSHUXQLWRI
GDP will decline by 40-45 per cent compared with 2005 levels. As Premier Wen Jiabao pointed out in the
FRQIHUHQFH &KLQD V REMHFWLYH RI UHGXFLQJ WKH HPLVVLRQ RI JUHHQKRXVH JDVHV LV ERWK LQ DFFRUGDQFH ZLWK
WKHDFWXDOFRQGLWLRQVRI&KLQDDQGZLOOEHQH¿WWKH&KLQHVHSHRSOHDQGWKHZKROHKXPDQUDFH:KDWHYHU
agreement is reached in the conference, China will strive unwaveringly to achieve and even surpass this
objective." As a result, energy conservation and emissions reduction is both a necessity for coping with
climate change and a prerequisite for China’s own economic development and industrial restructuring.
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II. Analysis of Foreign Economic Stimulus Plans and their Energy
Conservation & Emissions Reduction Components
2.1. The United States

)ROORZLQJWKHPDHOVWURPRIWKHLQWHUQDWLRQDO¿QDQFLDOFULVLVWKH8QLWHG6WDWHVIDFHGHQRUPRXVSUHVVXUH
to fight rising unemployment, revive economic activity and invest in long-term economic growth. Since
President Barack Obama took office in 2009, he has launched a US$787 billion economic stimulus plan
and a US$350 billion Troubled Asset Relief Program (TARP) funding program. TARP funds have been used
WRDVVLVWWURXEOHG¿QDQFLDOLQVWLWXWLRQVDQGIRUPDUNHWVWDELOL]DWLRQWKH86ELOOLRQLQHFRQRPLFVWLPXOXV
funds, just like China’s 4 trillion RMB stimulus package, is intended for economic stimulus. Many provisions
are aimed at stimulating and transforming the energy sector, focusing on the future, so that the U.S. can
occupy a strong competitive position in developing a low carbon economy.

The US$787 billion economic stimulus plan signed by President Obama contains about US$288 billion
for tax cuts, US$80 billion for unemployment relief and social welfare, US$60 billion for medical care, US$111
billion for the building of infrastructure including railways, more than US$40 billion for the improvement of
HQHUJ\HI¿FLHQF\DQGQHDUO\86ELOOLRQIRUHGXFDWLRQDQGVFLHQWL¿FUHVHDUFKZLWKWKHUHPDLQLQJIXQGV
for transfer payments to state governments.8 The aim is to restore the spending power of U.S. citizens and
achieve economic recovery through such measures as tax cuts and an increase in social welfare.

The over US$40 billion directed towards the energy sector includes US$11 billion in funding for a new
HOHFWULFVPDUWJULG86ELOOLRQIRUVWDWHDQGORFDOJRYHUQPHQWVWRPDNHLQYHVWPHQWVLQHQHUJ\HI¿FLHQF\
and to increase energy efficiency in federal buildings, US$6 billion for renewable energy and electric
WUDQVPLVVLRQWHFKQRORJLHVORDQJXDUDQWHHV86ELOOLRQWRZDUG(QHUJ\(I¿FLHQF\DQG&RQVHUYDWLRQ%ORFN
Grants and many other investments aimed at reducing diesel fuel emissions and further developing electric
YHKLFOHWHFKQRORJLHV7KHWD[FXWSODQDOVRDOORFDWHV86ELOOLRQWRWKH¿HOGRIUHQHZDEOHHQHUJ\$VFDQ

8 “Summary: American Recovery and Reinvestment”. Committee on Appropriations. 13 February 2009
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be seen in the economic stimulus plan, the U.S. federal government promotes energy conservation and
HPLVVLRQVUHGXFWLRQVWKURXJK¿QDQFLDOPHDQVUDWKHUWKDQGLUHFWLQYHVWPHQW

Apart from the US$787 billion economic stimulus plan, the United States has launched a number of
DVVRFLDWHGGHYHORSPHQWSODQVIRUORZFDUERQLQGXVWU\,QWKH¿HOGRIQHZHQHUJ\3UHVLGHQW2EDPDSURSRVHG
that the U.S. invest US$150 billion over the next 10 years in alternative sources of energy like wind power
and solar power. While campaigning for the presidency, Barack Obama proposed to upgrade the power
JULGV\VWHPLQRUGHUWRSURPRWHHQHUJ\HI¿FLHQF\DQGWRHVWDEOLVKDQHZHQHUJ\HFRQRP\+RZHYHUWKLV
proposition has not been enacted into law. The Obama administration’s long-term goal is to eventually
divert resources spent on the import of petroleum products to the construction of new U.S. solar, wind, and
geothermal power plants, and to build a competitive alternative energy industry in the U.S. and increase
green employment opportunities over the next 10-20 years.

As part of President Barack Obama’s economic stimulus plan, which he laid out in a speech on January
8th 2009, he announced his long-term vision for U.S. energy policy9, which includes the following goals:

1. Under the new energy strategy, substantially reduce the dependence on oil from the Middle East and
Venezuela;

2. By 2012, to produce 10 per cent of electricity in the United States from renewable energy, and 25 per
cent by 2025, and furthermore to promote the smart grid program;

3. In the area of energy technology, Obama plans to double the country’s wind, solar, and geothermal
power generation capacity in three years;

4. Undertake a large-scale transformation of federal government office buildings, including energysaving system measures in the White House, and promote the replacement of old heating systems
as well as energy-saving measures for schools and public buildings throughout the country;

5. For motor vehicles, spur the government and the private sector to invest heavily in hybrid vehicles,
electric vehicles, and other new technologies to reduce U.S. oil consumption, and also to achieve
100 million hybrid car sales by 2015 through supporting vehicle manufacturers with US$4 billion in
federal funds.
7KH2I¿FHRI3UHVLGHQW(OHFW)HEhttp://change.gov/agenda/energy_and_environment_agenda/
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6. )XO¿OOWKHFRPPLWPHQWRIWKHIHGHUDOJRYHUQPHQWWRUHGXFHHPLVVLRQVE\E\

For Obama’s full vision to become a reality, many of these goals would have to be enacted into law and/
or funded by the US Congress. While the current economic stimulus plan is aiding implementation of some
of these goals, a stronger policy framework and more funding is required to achieve them. In addition to
the measures mentioned above, the White House has committed to $8 billion in loan guarantees for nuclear
energy; 10 and a 28% emissions reduction on the part of the federal government by 2020;11

2.2. Germany

7KH*HUPDQUHFRYHU\SDFNDJHLVLQIDFWWKHVXPRIWZRGLVWLQFWVHWVRIPHDVXUHV7KH¿UVWRQHFDOOHG
“Konjunkturpaket I” was decided on November 5th, 2008 and describes a set of measures for 2009 and
2010 totaling EUR 31 billion12. This was a reaction to the decline in growth and demand following the global
¿QDQFLDOFULVLV7KHFRQWLQXLQJ¿QDQFLDOFULVLVDQGLWVLQFUHDVLQJHIIHFWVRQRWKHUVHFWRUVRIWKHHFRQRP\OHG
to a second set of measures, also known as “Konjunkturpaket II” totaling around EUR 50 billion13,14. The total
stimulus plan is expected to reach EUR 81 billion.

7KH¿UVWVHWRIPHDVXUHVFRQFHQWUDWHGRQSURYLGLQJOLTXLGLW\DQGFUHGLWWRWKHHFRQRP\

The second economic stimulus plan includes additional investments in infrastructure, reduced income
taxes and social security expenditures for private homes. The overarching concept is an increase in
investments and the reduction of tax payments for households in order to stimulate overall demand. As part

7KH :KLWH +RXVHZHEVLWH 0DU    KWWSZZZZKLWHKRXVHJRYWKHSUHVVRI¿FHREDPDDGPLQLVWUDWLRQDQQRXQFHVORDQJXDUDQWHHVFRQVWUXFW
new-nuclear-power-reactors
7KH :KLWH +RXVH ZHE VLWH 0DU     KWWSZZZZKLWHKRXVHJRYWKHSUHVVRI¿FHSUHVLGHQWREDPDVHWVJUHHQKRXVHJDVHPLVVLRQVUHGXFWLRQ
target-federal-operations
12 Germany Social Democratic Party Parliament Group web site (in German, 20, Mar. 2010) http://www.spd-fraktion.de/cnt/rs/rs_datei/0,,10599,00.pdf
13 From Germany federal Ministry of economic and technology (in German, 20, Mar. 2010) http://www.bmwi.de/BMWi/Navigation/Wirtschaft/Konjunktur/
konjunkturpaket-2.html
14 Germany Social Democratic Party Parliament Group web site (in German, 20, Mar. 2010) http://www.spd-fraktion.de/cnt/rs/rs_datei/0,,10599,00.pdf
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of the public investment expenditure, about !17 [delete?]billion15 (about US$ 19.11 billion) is being directed
towards infrastructure and school construction. Another portion of about EUR 1.5 billion16,17 was allocated
for automobile subsidies (Abwrackprämie), and the German parliament (Bundestag) put additional money
WRLQFUHDVHWKLVDPRXQWWRELOOLRQ(XURLQ$SULO7KHUHPDLQGHULVIRUWD[FXWV*HUPDQ\ VHFRQRPLF
stimulus plan is mainly aimed at increasing consumption, while infrastructure development accounts for a
relatively small proportion.

An analysis of the environmental sustainability of the budget measures conducted on behalf of WWF
Germany by “Forum Ökologisch-Soziale Marktwirtschaft” [include English name? “Green Budget Germany”]
(FÖS) concluded that 13% of the overall measures were ecologically sustainable, while 46% of the
JUHHQQHVVRIWKHPHDVXUHVZRXOGEHGH¿QHGGHSHQGLQJRQWKHLPSOHPHQWDWLRQWKHUHRIRIWKHPHDVXUHV
were considered neutral in terms of ecological consequences while 8% were considered counterproductive.

In the area of energy policy, the new German government has announced the development of a new
energy framework by October 2010. The Ministry of the Environment has made it clear that it will include the
GHYHORSPHQWRIQHZHQHUJ\VRXUFHVDQGHQKDQFLQJHQHUJ\HI¿FLHQF\ZLWKWKHXOWLPDWHJRDOIRUUHQHZDEOH
energy to be the main contributor to the energy sector by 2050. Furthermore, the German Bundestag recently
approved a total of !500 million18,19 (US$682 million) for an electric car R&D program. Three automobile
manufacturers, including Mercedes-Benz, plan to achieve mass production of automotive lithium batteries by
2011. However it is still too early to assess these efforts.

2.3. South Korea

South Korea’s US$32 billion economic stimulus plan includes US$28 billion in green funds, of which

15 Germany parliament web site (in German, 20, Mar. 2010) http://www.bundestag.de/presse/hib/2009_04/2009_114/07.html
16 Germany Social Democratic Party Parliament Group web site (in German, 20, Mar. 2010) http://www.spd-fraktion.de/cnt/rs/rs_datei/0,,10599,00.pdf
17 German Parliament [maybe use “Bundestag” instead?] web site (in German, 20, Mar. 2010) http://www.bundestag.de/dasparlament/2009/14/
WirtschaftFinanzen/24026930.html
18 German Parliament [maybe use “Bundestag” instead?] web site (in German, 20, Mar. 2010) http://www.bundestag.de/dasparlament/2009/14/
WirtschaftFinanzen/24026930.html
19 From German Federal Ministry of Economics and Technology (in German, 20, Mar. 2010) http://www.bmwi.de/Dateien/BMWi/PDF/nationalerentwicklungsplan-elektromobilitaet-der-bundesregierung,property=pdf,bereich=bmwi,sprache=de,rwb=true.pdf
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81 per cent will be invested in energy conservation and environmental protection projects. UnlikeEuropean
and USA (meaning USA, Canada & Central America? Unclear.) other governments, the South Korean
government’s economic stimulus plan is focused on investment. Therefore, the government is taking a more
prominent role and its investment in energy conservation and environmental protection is higher than any
RWKHUFRXQWU\8QWLOWKHEHJLQQLQJRIXSWR86ELOOLRQRIJUHHQIXQGVLQLWLDOL]HGE\6RXWK.RUHD V
Presidential Commission on Green Growth had been allocated to local administrative departments, of which
US$23 billion had been put into actual use in 2009. The remaining 26% of the green economy stimulus
investment will be invested in 2010, according to the Presidential Commission. As predicted by HSBC, actual
investment in green industries will reach US$25 billion in 2010.20 The South Korean government expects
an annual growth of 52% in investment in green technologies in 2010, and guarantees an annual input of
2% of GDP to promote a green economy. In addition, a new research institute on global green growth will
be established to promote cooperation with developing countries. [Changed from counties to countries. I
assume this is countries. At present, 97 per cent of the energy used in South Korea is imported. The South
.RUHDQJRYHUQPHQWKDVSURPLVHGWRFRQVWUXFWPLOOLRQVRIJUHHQKRPHVDQGWRLQFUHDVHWKHHQHUJ\HI¿FLHQF\
of more than one million homes. It will also invest heavily in low-carbon technology research and will put a
large amount of money into high-speed rail and other types of low carbon transportation. Meanwhile, it plans
to expand subway, train and tram use. Overall, it plans a 20 per cent reduction of greenhouse gas emissions
in the area of transportation by 2020. In addition, South Korea also plans to increase the sequestration
FDSDFLW\RIFDUERQVLQNVDQGWRHVWDEOLVK.RUHD V¿UVWELRPDVVHQHUJ\EDVH

In related policies, the South Korean government proposed a "low-carbon green growth" economic
revitalization program in 2008, of which the development of nuclear energy is one important element. In 2009
it launched the "Third Phase of the Basic Plan on New Energy and Renewable Energy," a program which
will focus on certain areas of industrialization, while developing the alternative and renewable energy export
market. Meanwhile, the South Korean government plans to vigorously develop coastal tidal power projects
and to invest in a new tidal power plant. Besides the Basic Plan, South Korea has also developed special
programs such as the "100,000 Solar Roofs Plan," which proposes to install 100,000 sets of 3kW solar cell

20 Delivering the green stimulus, HSBC Global Research, 9 March 2010
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power generation systems for civilians by 2012. In addition, the South Korean "National Energy Technology
'HYHORSPHQW3ODQ  VHWVIRXUJRDOVDQRLOVHOIVXI¿FLHQF\UDWHUHDFKLQJSHUFHQWE\
reduction of energy consumption by 5 per cent, reduction of 17 million tons of carbon emissions, and
alternative energy and renewable energy accounting for 5 per cent of national energy supply by 2011.

2.4. Brazil

6LQFHLWV¿QDQFLDOV\VWHPLVUHODWLYHO\VWDEOHDQGH[SRUWVDFFRXQWIRUDVPDOOSRUWLRQRILWV*'3%UD]LO¶V
HFRQRP\KDVZHDWKHUHGWKH¿QDQFLDOFULVLVIDLUO\ZHOO(YHQVRWKH%UD]LOLDQJRYHUQPHQWKDVODXQFKHGQHZ
economic stimulus measures to aid its economy. Under the direct leadership of the federal government and
with the collaboration of various organizations, 1-1.5% of Brazil’s GDP has been directed to economic recovery
IROORZLQJWKH¿QDQFLDOFULVLV,QRUGHUWRVWLPXODWH¿QDQFLDOPDUNHWVE\LQFUHDVLQJOLTXLGLW\WKH%UD]LO&HQWUDO
%DQN VEHQFKPDUNLQWHUHVWUDWHZDVVHWDWDUHFRUGORZRISHUFHQWZLWKWKHHQWLUHSURJUDPLQYROYLQJ
a total amount of 99.8 billion Real. At the same time, the Central Bank injected 42.2 billion Real into small
¿QDQFLDOLQVWLWXWLRQVSURYLGHGH[SRUWHUVZLWK86ELOOLRQLQORDQVDQGVROG86ELOOLRQRQWKHRSHQ
PDUNHW7KHVWLPXOXVSURJUDPDLPHGWREULQJ%UD]LO VHFRQRPLFJURZWKUDWHXSWRDUHODWLYHO\KLJKOHYHOLQ

%UD]LO V HFRQRPLF VWLPXOXV SDFNDJH IHDWXUHV ERWK JRYHUQPHQW LQYHVWPHQW DQG PHDVXUHV WR ERRVW
FRQVXPSWLRQ7RVWLPXODWH¿QDQFLDOPDUNHWVWKH%UD]LOLDQJRYHUQPHQWKDVORZHUHGWKHWD[HVOHYLHGRQVRPH
industrial products, including automobiles, building materials, and home appliances. According to government
figures, 9 billion Real was put into this plan by April 2009. Meanwhile, the government has decreased
the tax rate on financial transactions from 3% to 1.5% and lowered the individual income tax rate. As a
result, US$8.75 million was exempted each month and the total tax relief plan reached 0.5% of GDP.21The
remaining funds were mainly directed to energy, health, and infrastructure construction. Meanwhile, the
Brazilian government has launched a stimulus plan for the real estate industry and injected about 34 billion
Real into the industry through a series of measures.22 Moreover, the Brazilian National Development Bank
has lowered the long-term annual loan rate from 6.25% to a record low of 6%.23

21 http://www.brookings.edu/articles/2009/0323_latin_america_cardenas.aspx
22 http://www.minhacasaminhavida.gov.br/index.html
23 http://www1.folha.uol.com.br/folha/dinheiro/ult91u464961.shtml
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The Brazilian government has also encouraged energy conservation and carbon emissions reduction.
Without affecting its annual economic growth rate of 4 per cent, it plans to reduce greenhouse gas emissions
by 36.1 - 38.9 per cent by 2020, of which agricultural emissions will be reduced by 6.1 per cent, energy
industry emissions by 7.7 per cent, and iron and steel enterprise emissions by 0.4 per cent. If this goal is
achieved, Brazil’s greenhouse gas emissions in 2020 will be close to 1994 levels. This is equivalent to a 20
per cent reduction of 2005 levels.

2.5. China’s Economic Stimulus Policies Compared With Other Countries

 'LYHUVL¿HG0HDVXUHVIRU(QHUJ\&RQVHUYDWLRQDQG(PLVVLRQV5HGXFWLRQ

China’s 4 trillion RMB (about US$585 billion) investment is the second largest stimulus package, second
in size only to the United States’ US$787 billion program. Out of the 4 trillion RMB package, 210 billion RMB
(US$30.72 billion) will be used for energy conservation, emissions reduction and environmental engineering
projects, accounting for 5.25 per cent of the total investment. In the United States’ US$787 billion economic
stimulus package, about US$68 billion or 8.6 per cent of the total investment will be devoted to clean energy
and energy-saving measures.

President Obama has indicated that in the next 10 years, US$150 billion in investment will be used for
research and development in solar, wind, biomass energy and other new energy projects24. Meanwhile,
the European Union has established a medium-term plan for development of a globally competitive green
HFRQRP\ZKLFKLQFOXGHV¼ELOOLRQ 86ELOOLRQ LQ¿QDQFLQJIURPWR

In terms of direct investment on energy conservation and emissions reduction, China’s economic
stimulus program is not very different from those of developed countries, excluding South Korea. The
implementation plan associated with energy conservation and emissions reduction is highly directed and
GLYHUVL¿HG

7KH2I¿FHRI3UHVLGHQW(OHFW)HEKWWSFKDQJHJRYDJHQGDHFRQRP\BDJHQGD
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Government and large-scale state owned enterprises are investing in solar, nuclear and other alternative
energy sources across the country. Experts report that China’s installed capacity of wind and solar power will
reach 100 GW and 20 GW25 respectively by 2010. In addition, 80-100 billion RMB of the stimulus funds will
be directly invested in nuclear power.

Table 1. A comparison of the economic stimulus plans and energy conservation and emissions reduction
efforts in China and other countries26

(2) Government at all Levels Actively Support Energy Conservation and Emissions Reduction

Energy conservation and emissions reduction measures have tremendous potential throughout all
processes of production, sales, consumption, use, disposal, recycling, resource recovery and reuse; each
DUHDKDVWRFRPSO\ZLWKVSHFL¿FUHJXODWLRQV>DZNZDUGXQFOHDU@2QO\E\UHJXODWLQJWKHEHKDYLRURISURGXFHUV
consumers, users and re-users through legislative and administrative measures can progress be made.

To advance energy conservation and emissions reduction, U.S. and European countries have allowed
market mechanisms to take the lead in implementing regulatory polices and incentive measures. In the

25 Announced by Mr. Shi Dinghuan, Counselor of the State Council, senior energy expert in Chian PV Summit Forum (Xi’an), 2009
26 Currency exchange rates are calculated according to average rates in 2009: EUR:USD=1.394, USD:RMB=6.83, Real:USD =1.993,http://www.oanda.
com/currency/average
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U.S., for example, US$39 billion out of the total US$787 billion economic stimulus plan was allocated to the
HVWDEOLVKPHQWRISXEOLFIXQGVIRUHQHUJ\HI¿FLHQF\ IRULVVXDQFHRIORZLQWHUHVWRULQWHUHVWIUHHORDQVHWF 
DQGDQRWKHU86ELOOLRQZDVXVHGIRUDQHQHUJ\HI¿FLHQF\JXDUDQWHHSURJUDP)XUWKHUPRUHFDSLWDOÀRZV
to alternative energy industries have been encouraged through tax incentives. These measures have fully
mobilized commercial capital to participate in low-carbon industry development. EU members have adopted
fixed-price and fixed-production leverage to encourage electricity grid companies to purchase certain
amounts or a certain percentage of alternative energy. Meanwhile, European countries and Japan vigorously
promote the energy conservation (EMCO) industry, making use of market mechanisms to link energy-saving
products and providers with customers.

China differs from Western countries in that the government at many levels is playing a leading role
in supporting and creating unique mechanisms for energy conservation and emissions reductions. Legally,
China has already issued a Renewable Energy Law and other relevant laws that will support energy
conservation and emissions reduction. In terms of administrative regulations, China’s government has issued
the “Ten Key Energy Conservation Projects” 27DQGRWKHUHQHUJ\HI¿FLHQF\UHODWHGSROLFLHVDQGUHJXODWLRQV
Finally, China’s government is encouraging companies to upgrade their technology and invest in alternative
HQHUJ\SDUWLFXODUO\VWDWHRZQHGDQGFRQWUROOHGHQWHUSULVHV FXUUHQWO\WKHSULPDU\LQYHVWRUVLQWKLV¿HOG 

6FLHQWL¿FDQGWHFKQRORJLFDOLQQRYDWLRQFDQEHDVLJQL¿FDQWGULYHUIRUHQHUJ\FRQVHUYDWLRQDQGHPLVVLRQV
reduction, as these involve a great deal of cutting-edge technologies. For this reason, the government needs
to promote research and development work. In the U.S., for example, President Obama announced in August
2009 that US$2.4 billion of the US$787 billion economic stimulus package would be focused on supporting
the research and development of electric vehicles and batteries. Meanwhile, EU members have developed
DYDULHW\RIKLJKO\HI¿FLHQWQHZWXUELQHJHQHUDWRUVWKDWFDQPDNHXVHRIWKHVXUSOXVNLQHWLFHQHUJ\RIIDFWRU\
ERLOHUVWRJHQHUDWHSRZHUUHVXOWLQJLQHQHUJ\HI¿FLHQF\JDLQVRISHUFHQWRUPRUH&RPSDUHGZLWKWKHVH
developed countries, China once favored new construction over research and development, (especially

7KH7RS7HQ(QHUJ\6DYLQJ3URMHFWVDUHXSJUDGLQJRILQHI¿FLHQWFRDO¿UHGLQGXVWULDOERLOHUVDQGIXUQDFHVWKHUHJLRQDOFRJHQHUDWLRQSURMHFWXWLOL]DWLRQ
of residual heat and pressure, petroleum conservation and substitution engineering, energy conservation in motor systems, optimization of energy
systems (system conservation), energy-efficient buildings, green lighting project, energy conservation projects of government agencies, and energy
saving monitoring and technology service system construction. The stimulus funds investment policy for energy-saving industries is being implemented in
accordance with the framework of the "Top Ten Energy Saving Projects".
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research and development associated with intellectual property rights). In the new stimulus package
however, 370 billion RMB is to be invested in industry structural adjustments and independent innovation.
This section of the investment will promote technology upgrades and encourage the reduction of carbon
intensity in companies.

(3) Great Attention has been given by Senior Government Officials, and Follow-up Measures Should be
Broader.

,QWKH¿UVWWKUHHTXDUWHUVRIPDLQWDLQLQJHFRQRPLFJURZWKZDVWKHIRFXVRIJRYHUQPHQWHFRQRPLF
policy, which explains why the stimulus funds were directed primarily towards infrastructure development.
The implementation of energy conservation and emissions reduction measures has been relatively slow. In
the period following implementation of the stimulus package, there has been an obvious pick-up of economic
growth, which has encouraged industrial restructuring. Improving the quality of economic growth has now
become a major task. Energy conservation and emissions reduction, as the country’s long-term strategy, will
be given more prominence and exhibit the following characteristics:

First, the direction of the stimulus funds will be optimized continuously. During the economic work
conference held in early December 2009, efforts were made to adjust the structure of the economy
and improve the quality and efficiency of economic development. Scaling back outmoded production
practices and promoting more competitive, innovative enterprises are the new focuses of state policy in
2010. Alternative energy, new materials, the information industry, pharmaceuticals, biotechnology, energy
conservation, environmental protection and electric vehicles are the seven new strategic industries that will
attract investment.

Second, supporting policies will favor energy conservation and emissions reduction. First of all, the
central government has given strong incentives to local governments in this regard through public advocacy
and promotional recognition. For instance, during the China Economic Forum held in December 26th 2009,
20 cities were selected for best energy conservation and emissions reduction efforts. Moreover, an energy
conservation and emissions reduction index may be introduced in the performance evaluation system for
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local government officials. Second, government purchases will give priority to energy efficient products.
For instance, the Shanghai government included alternative energy vehicles in their government purchase
list and have enlarged the yearly purchasing scale. In addition, the Chinese government has increased the
preferential treatment for alternative energy through taxes and other incentives, and provides support through
EDQNORDQVHTXLW\¿QDQFLQJHWF

Third, state-owned enterprises have greatly increased their investments in alternative energy. From
mid-2009, five major electric power companies, including China Guangdong Nuclear Power Group and
China Three Gorges Project Corporation, have accelerated the construction of wind power plants. Largescale wind power stations of more than 100 MW have begun construction in Jiuquan in Gansu Province,
Bayin in Inner Mongolia, Yancheng, Xiangshu, and other locations. As for solar energy, construction of largescale photovoltaic power plants in Wuhai in Inner Mongolia, Stone Forest in Yunnan, and other places have
also begun. They are expected to drive the rapid growth of the domestic solar market. In addition, the South
&KLQD3RZHU&RPSDQ\FRQVWUXFWHG&KLQD¶V¿UVWFRPPHUFLDOHOHFWULFFDUFKDUJLQJVWDWLRQLQ6KHQ]KHQZKLFK
will lay a solid foundation for the popularity of electric vehicles.

From the beginning of the fourth quarter of 2009, especially after the Copenhagen Climate Summit,
energy conservation and emissions reduction efforts have garnered the full support of the Chinese
government, at both the central and local level. Following the implementation of various policies to encourage
the development of this sector, China’s great capacity in the field of energy conservation and emissions
reduction will be fully exploited with follow-up potential being much broader.
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III. Impacts of the Stimulus Package on Energy Conservation and Alternative
Energy Industries

3.1. The Current Status of China’s Energy Conservation and Alternative Energy Industries
The energy conservation industry includes two major components: the energy services industry and
energy efficient manufacturing. The Energy Service Company (ESCO) is a specialized enterprise that
SURYLGHVFXVWRPHUVZLWKDGYLFHRQKRZWRFRQVHUYHHQHUJ\DQGUHWUR¿WVKLJKHQHUJ\FRQVXPLQJHTXLSPHQW
(such as blast furnaces), buildings, and other public services (electricity, transportation, etc.). China’s
energy services industries have been developing rapidly in recent years, with a 162.35 per cent28 increase
in industrial output (from 8.25 billion RMB [US$1.2 billion] in 2006 to 21.65 billion RMB [US$3.16 billion] in
 (QHUJ\HI¿FLHQWPDQXIDFWXULQJLQFOXGHVWZRDUHDVWKHSURGXFWLRQRIHQHUJ\HI¿FLHQWHTXLSPHQWDQG
DVVRFLDWHGVXSSOLHV7KH¿UVWDUHDUHIHUVWRWKHPDQXIDFWXULQJDQGPDUNHWLQJRIHTXLSPHQWDQGLQVWUXPHQWV
used for saving energy. The second area includes various energy saving additives, catalysts, lubricants,
WKHUPDOUHVLVWDQFH RUKHDWUHÀHFWLYHPDWHULDOV VHPLFRQGXFWRUPDWHULDOVDQGGHYLFHVDQGDOWHUQDWLYHHQHUJ\
sources, including key supplies and raw materials, used in manufacturing energy saving equipment or those
used by energy services companies. Currently, in the field of energy manufacturing, China’s efforts have
already begun to take on an industrial scale, with an increase in independent research and development by a
few leading industrial enterprises.

The term ‘alternative energy’ refers to newly developed technologies geared towards renewable sources
of energy. This includes solar, wind, biomass, geothermal, wave, ocean currents, tidal and other nonconventional sources of energy. However, this does not include nuclear energy. Since the implementation
of the Renewable Energy Law of the People’s Republic of China, China has seen robust growth in the
alternative energy industry with installed wind power capacity reaching 12.17 million kW at the end of 2008.

28 Quoted from 2007 Annual Development Report for Energy Conservation Service Industry in China, issued by Energy Conservation Service Industry
Committee of China Energy Conservation Association (EMCA). http://news.xinhuanet.com/newscenter/2008-01/18/content_7462302.htm
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Installed solar photovoltaic power generation capacity reached 300,000 kW, an increase of 150,000 kW over
WKHSUHYLRXV\HDU2WKHUHQHUJ\VRXUFHVKDYHXQGHUJRQHVLJQL¿FDQWLPSURYHPHQW)RULQVWDQFHWKHUHDUH
currently more than 19 million household biogas digesters in use, producing more than 9 billion m3 of biogas.
However, other alternative energies such as biomass, have not yet been commercialized on a large scale.

3.2. Effects of the Stimulus Package on the Energy Conservation and Alternative Energy
Industries
$OWKRXJKWKHVWLPXOXVSDFNDJHKDVRQO\FRPHRQOLQHIRUDOLWWOHRYHUD\HDULWKDVKDGVLJQL¿FDQWHIIHFWV
in terms of conserving energy and reducing emissions. This progress can be seen in the following areas:
the development of energy conservation and alternative energies, the growth of markets related to energy
conservation, credits and investments for state-owned corporations, the development of new technologies as
well as energy-saving industries and equipment, and the enhancement of long-term energy-saving industries.

First, the development of energy conservation and alternative energy industries has attracted broad
attention. Of the 4 trillion RMB invested, 210 billion RMB (US$30.72 billion) has been put into energy
conservation, emissions reduction, and ecological construction projects. From 2008, experts have put
forward proposals that have propelled the advancement of energy saving technologies and alternative
energy sources.

Second, markets for energy conservation and alternative energy have been expanding. As of 31
May 2009, the central government have issued a 27.8 billion RMB budget for public investment in energy
conservation and emissions reduction, of which RMB 5.4 billion was used for key energy conservation
projects29. The implementation of these projects has provided good opportunities for domestic energysaving services. There is a large abundance and variety of energy saving equipment and supplies for the ten
SURMHFWV7KHSULPDU\IRFXVLVRQKLJKO\HI¿FLHQWERLOHUVEODVWIXUQDFHWRSSUHVVXUHUHFRYHU\WXUELQH 757 
devices, dry coke quenching plants, furnace flue gas pre-heaters and radiation exhaust heat exchange

6RXUFHKWWSZZZJRYFQJ]GWFRQWHQWBKWPUHOHDVHGE\6WDWH&RXQFLO,QIRUPDWLRQ2I¿FHRI35&
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devices, waste heat power generation equipment, energy saving electric motors, rare earth permanent
magnet motors, frequency control devices, computer automated control systems, semiconductor (LED)
lamps and other equipment, as well as polyurethane, polystyrene, mineral wool, glass wool and other
supplies. Due to the large number of orders, the markets for these products are expanding rapidly.

As for alternative energy sources, there is little available data at this time. Encouraging the development
of alternative energy sources such as biomass in rural areas will increase demand for these energy sources.
Meanwhile, 80 billion RMB (US$11.7 billion) of the 4 trillion RMB will be put into nuclear power projects,
which will indirectly stimulate investment by 300-400 billion RMB (US$43-58 billion).

Third, the stimulus funds have increased the availability of credit and investment for energy efficient
LQGXVWULHVIURPVWDWHRZQHG KROGLQJ FRUSRUDWLRQVZLWKEDQNV¿QDQFLDOLQVWLWXWLRQVDQGODUJHVWDWHRZQHG
enterprises as the mainstays. The Industrial and Commercial Bank of China 30 is one case in point; it is
investing heavily in key energy-saving programs this year. The number of regional co-generation projects
has reached 123, with a loan balance of 43.75 billion RMB (US$6.4 billion) (some of these programs are
supported by the original 4 trillion RMB invested); the waste heat and waste pressure recovery technology
in the cement, steel and other industries are used in 20 projects, with a loan balance of 5.3 billion RMB
(US$775.46 million). There are 23 projects related to central heating or heating networks, with a loan
balance of 1.92 billion RMB (US$282.23 million). Companies offering energy-saving services have gradually
attracted investments. Led by national projects, including the ten key energy-saving projects, various
financial institutions have continued to increase their investment in energy service companies, resulting
in a total annual investment growth rate of nearly 50 per cent. Alternative energy industries are the most
popular. Large-scale state-owned enterprises (including the national power grid), five power generation
groups, three major oil groups, the Shenhua Group, Yangtze Power, and some upgraded energy companies
have increased investment in alternative energy manufacturing industries. International energy equipment
enterprises have also expanded in Chinese markets, (including the biggest global manufacturer of PV
modules, First Solar, Inc.), and some have started building solar PV power plants in China. Meanwhile,

30 from the The Industrial and Commercial Bank of China web site, [this link is dead]
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alternative energy enterprises in capital markets have been pursued by private equity funds and venture
capital funds.

Fourth, investment has accelerated energy conservation and promoted the industrialization of new
technologies. Supported by the stimulus package, new energy conservation and emissions reduction projects
have appeared. In the steel industry, dry coke quenching and blast furnace TRT technologies have been
widely applied. New large-scale sintering machines and coke ovens have been adopted in recent years. In
the chemical industry, energy-saving technologies producing caustic soda, soda afterheat utilization, closedtype calcium carbide furnaces, and sulfuric acid, have been used widely.

Fifth, the development of energy-saving and alternative energy equipment manufacturing industries has
increased. Driven by market demand and investment, the number of manufacturing enterprises producing
energy-saving equipment and supplies has increased rapidly. In the field of energy efficient lighting, the
number of LED lights will reach 1.4 million in 2009. Domestic demand is expected to grow by 79 per cent in
UHDFKLQJPLOOLRQ'HYHORSPHQWLQWKH¿HOGRIDOWHUQDWLYHHQHUJ\ ZLWKRXWH[SOLFLWVWDWHLQYHVWPHQW LV
H[SHFWHGWRDWWUDFWSULYDWHFDSLWDO)RUH[DPSOHZLWKLQWKH¿HOGRIVRODUSKRWRYROWDLFHQHUJ\H[SHUWVHVWLPDWH
that by the end of 2009, China will have the capacity to produce 30 thousands tons of poly-silicon annually,
with an output exceeding 10,000 tons. According to the Ministry of Industry and Information Technology,
China produced 4GW of solar cells in 200931.

Sixth, the stimulus package will enhance the long-term development of energy saving industries. The
VWLPXOXVIXQGVLQYHVWHGLQHQHUJ\VDYLQJLQGXVWULHVZLOOQRWRQO\LQÀXHQFHVKRUWWHUPLQYHVWPHQWEXWZLOODOVR
attract long-term investment. Not only will long-term investment increase the size, markets, and technological
growth of energy-saving industries, it will ensure their momentum over time. The Chinese government has
invested 12.6 billion RMB (US$1.84 billion) to enhance the implementation of ten key energy saving projects
in 2007 and 2008, which in turn has increased private investment to about 150 billion RMB (US$21.95 billion).
$FFRUGLQJWRDURXJKHVWLPDWHHYHU\XQLWRIFHQWUDOJRYHUQPHQW¿VFDOH[SHQGLWXUHRQHQHUJ\FRQVHUYDWLRQ

31 According to China Machinery Industry Federation, http://www.mei.gov.cn/industry/utility/news.jsp?cd=301508&edittime=2010-04-06
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can stimulate a ten-fold increase in private investment. Among the 4 trillion RMB in stimulus funds that have
already been allocated, 27.8 billion RMB (US$4.0685 billion) has been invested in energy conservation
and emissions reduction, 5.4 billion RMB (US$.79 billion) of which has been used in the field of energy
conservation. If the remaining stimulus funds are allocated as planned, 210 billion RMB (US$30.72 billion)
will be used for energy conservation, emissions reduction, and eco-construction, of which the investment in
energy conservation will be about 40.79 billion RMB (US$5.96 billion). If the aforementioned ten-fold ratio
holds for the next few years, it should lead to private investment of 407 billion RMB (US$59 billion). These
funds, which have been gradually invested in the market, will promote the long-term development of energysaving industries.

3.3. Estimated Direct Effects of the Development of Energy Saving Industries
Because energy intensive industries, including the iron and steel industries, non-ferrous metallurgy,
petrochemical and chemical industries, building materials, and housing construction (including lighting),
DUHWKHPDLQFRQVXPHUVRIHQHUJ\LQ&KLQDWKH\VKRXOGEHWDNHQLQWRFRQVLGHUDWLRQ¿UVWZKHQZHDQDO\]H
the effects brought about by the development of energy-saving industry. Figure 5 illustrates the energy
FRQVXPSWLRQVWUXFWXUHRI&KLQDLQ7KLV¿JXUHVKRZVWKDWWKHVHYHQPDMRUHQHUJ\LQWHQVLYHLQGXVWULHV
account for 89.63 percent of China’s total energy consumption, with the building industry (including lighting,
heating, and cooling) accounting for the largest percentage32. In addition, six other industries (excluding
WKHWUDQVSRUWVHFWRU KDYHPDGHVLJQL¿FDQWSURJUHVVLQWHFKQRORJ\EDVHGHQHUJ\FRQVHUYDWLRQ7KHUHIRUH
relatively small investments in these six industries can have major impacts.

Although an overall plan for the 4 trillion RMB stimulus fund had been made by November 2008,
fund allocation needs to be changed according to actual conditions. Therefore, the effects of the stimulus
package can be divided into two parts. One is the direct effect of the investment, e.g., fund allocation towards
the “Ten Key Energy Saving Projects33. The other is policy-related investment. The government allocated

32 Prepared on the basis of data in China Statistics Yearbook 2008 , issued by the National Bureau of Statistics of China
7KH7RS7HQ(QHUJ\6DYLQJ3URMHFWVDUHXSJUDGLQJRILQHI¿FLHQWFRDO¿UHGLQGXVWULDOERLOHUVDQGIXUQDFHVWKHUHJLRQDOFRJHQHUDWLRQSURMHFWXWLOL]DWLRQ
of residual heat and pressure, petroleum conservation and substitution engineering, energy conservation in motor systems, optimization of energy
systems (system conservation), energy-efficient buildings, green lighting project, energy conservation projects of government agencies, and energy
saving monitoring and technology service system construction. The stimulus funds investment policy for energy-saving industries is being implemented in
accordance with the framework of the “Top Ten Energy Saving Projects”.
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210 billion RMB (US$30.725 billion) of the initial 4 trillion RMB investment to energy-saving and emission
reduction projects. These investments will play an important role in guiding the allocation of private capital
towards energy-saving and alternative energy industries. The following section will present the contribution
of energy saving industries both in terms of each industry as well as the additional energy conservation and
emissions reduction brought about by the stimulus package itself.

Figure 5. Energy intensive industries’ share of China’s total energy consumption (2007)

(1) Buildings

Buildings account for about 30 percent of China’s total energy consumption. Energy conservation in
EXLOGLQJVLQFOXGHVWKUHHHOHPHQWVZDOOWKHUPDOLQVXODWLRQHQHUJ\HI¿FLHQWDLUFRQGLWLRQLQJDQGKHDWLQJDQG
HQHUJ\HI¿FLHQWOLJKWLQJ(YHU\50% 86 LQYHVWHGLQHI¿FLHQF\LPSURYHPHQWVLQEXLOGLQJVFDQ
save 3.8 tons of coal annually34.

34 Data is derived from statistics of the World Bank/Global Environment Facility “China Energy Conservation Promotion Program Phase II”(Unpublished
internal information), which is based on a variety of real energy-saving projects in China between 2003-2009
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In the areas of insulation, polyurethane and polystyrene, hollow concrete blocks, and other high-performance
WKHUPDOLQVXODWLRQPDWHULDOVKDYHJUDGXDOO\EHHQVXEVWLWXWHGIRUWUDGLWLRQDOZDOOPDWHULDOV+ROORZLQÀDWDEOH
and LOW-E glass, plastic-steel section materials and tempered glass have also been widely used to
substitute for traditional steel windows and aluminum alloy doors and windows. These new thermal insulation
materials sharply reduce heating energy consumption. In 2008, the energy saved through thermal insulation
was the equivalent of 22.3 million tons of coal. Assuming the growth rate in 2010 is the same as in previous
years (16%), then energy saved through thermal insulation will reach the equivalent of 30 million tons of
FRDO,QWKHDUHDRIOLJKWLQJWKHXVHRIDPDOJDPÀXRUHVFHQWODPSV/('DQGRWKHUHQHUJ\VDYLQJOLJKWVKDYH
been rapidly expanded in public places and have gradually been introduced in indoor lighting. The energy
FRQVXPSWLRQRI/('LVRQO\SHUFHQWWKDWRI¿ODPHQWODPSVDQGSHUFHQWWKDWRIÀXRUHVFHQWODPSV
&KLQD V DQQXDO HOHFWULFLW\ FRQVXPSWLRQ IURP OLJKWLQJ DOUHDG\ UHDFKHG  ELOOLRQ N: LQ  VR WKHUH LV
enormous potential for energy savings in this area.

The amount of electricity saved from lighting in 2008 reached 50 billion kWh, equivalent to an estimated
PLOOLRQWRQVRIFRDODQQXDOO\$VWKHJRYHUQPHQWLVVWUHQJWKHQLQJHIIRUWVWRLPSOHPHQW¿QDQFLDOVXEVLGLHV
towards the Efficient Lighting Policy, it is estimated that the accumulated savings of electricity will reach
103.2 billion kWh, thereby saving 10 per cent of the electricity consumed by lighting, and reducing coal use
E\PLOOLRQWRQVDQQXDOO\0RUHRYHUPRUHHI¿FLHQWDLUFRQGLWLRQLQJDQGKHDWLQJV\VWHPVZLOOUHGXFH
per cent of the energy consumed by cooling and heating buildings. By the end of the 11th Five Year Plan,
PLOOLRQVTXDUHPHWHUVRIEXLOGLQJVSDFHZLOOXWLOL]HPRUHHI¿FLHQWKHDWLQJDQGFRROLQJV\VWHPVVDYLQJDQ
estimated 10 million tons of coal annually.

Considering all three aspects together– insulation, heating and cooling, and lighting – it is estimated that
China’s nationwide energy conservation from buildings will reach the equivalent of 50 million tons of coal in
2010, amounting to carbon emissions reductions of 115.35 million tons.

By the end of June 2009, the total stimulus funds invested in green architecture projects, the green
OLJKWLQJSURMHFWDQGUHWUR¿WWLQJJRYHUQPHQWEXLOGLQJVZDVELOOLRQ50% 86PLOOLRQ EULQJLQJDERXW
a savings of 570,000 tons of coal each year. By the completion of the stimulus package, the direct energy
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VDYLQJVEURXJKWDERXWWKHUHWUR¿WWLQJRIEXLOGLQJVZLOODPRXQWWRWKHHTXLYDOHQWRIPLOOLRQWRQVRIFRDO
annually, thereby preventing 10 million tons of carbon emissions. This will account for 8.66 per cent of the
total energy savings and emissions reduction from buildings in China during that period.

(2) Iron and Steel

In the iron and steel industry, every 10,000 RMB invested in energy conservation can save 4.8 tons of
coal each year.357KLVVDYLQJLVPDLQO\UHÀHFWHGLQWZRSURFHVVHVVLQWHULQJDQGLURQPDNLQJ7KHDPRXQWRI
investment required and the energy savings from each process is large.

Through the recovery of waste heat, flue gas desulphurization, and other advanced energy-saving
technologies, the total energy consumed by sintering processes in China’s major steel enterprises during the
¿UVWKDOIRIDPRXQWHGWRNJFHWDGHFOLQHRINJFHWFRPSDUHGZLWKWKHVDPHSHULRGLQ
The energy saved from this process alone amounted to 190,000 tons of coal. In iron production processes,
the fuel ratio of BF in China’s major enterprises fell to 518 kg/t by utilizing PCI technology in BF, TRT and
other advanced technologies, a decrease of 14 kg/t compared with the same period in the previous year. This
was the largest decline rate in the last ten years. Furthermore, the coke ratio of BF in China’s major steel
enterprises was 373 kg/t, a reduction of 23kg/t, and the lowest in China’s history.

0RUHHI¿FLHQWSURGXFWLRQSURFHVVHVZLOOVLJQL¿FDQWO\UHGXFHHQHUJ\FRQVXPSWLRQSHUWRQRIVWHHO%\
2010, China’s energy consumption per ton of steel is expected to decline to 600 kg of coal compared with
630 kg currently. Based on an estimated annual output of 500 million tons of crude steel, energy savings
in the iron and steel industry will reach 15 million tons of coal annually, equivalent to carbon emissions
reductions of 34.55 million tons.

By the end of June 2009, 750 million RMB (US$109.7 million) in stimulus funds had been allocated
WRZDUGVERLOHUUHWUR¿WWLQJZDVWHKHDWXWLOL]DWLRQDQGRWKHUHQHUJ\FRQVHUYDWLRQSURMHFWVLQWKHVWHHOLQGXVWU\

35 Data is derived from statistics of the World Bank/Global Environment Facility “China Energy Conservation Promotion Program Phase II”(Unpublished
internal information), which is based on a variety of real energy-saving projects in China between 2003-2009
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This investment brought about a savings of 360,000 tons of coal. By the completion of the stimulus package,
WKHGLUHFWHQHUJ\VDYLQJVEURXJKWDERXWE\HI¿FLHQF\LPSURYHPHQWVLQVWHHOSURGXFWLRQSURFHVVHVZLOOEH
equal to 2.73 million tons of coal annually while saving 6.32 million tons of carbon emissions, which will
account for 18.24 per cent of the total energy savings and emissions reduction in the iron and steel industry.

(3) Electric Power

In China’s electric power industry, every 10,000 RMB invested in energy conservation can save 6.5
tons of coal per year36. Thermal power generation accounts for over 80 per cent of China’s total power
JHQHUDWLRQVRLWLVSDUWLFXODUO\LPSRUWDQWWRLPSURYHLWVHQHUJ\HI¿FLHQF\,QWKHSRZHUJHQHUDWLRQVHFWRURLO
JXQJDVL¿FDWLRQSODVPDQRQRLOLJQLWLRQDQGVWDEOHFRPEXVWLRQDWORZORDGDVZHOODVRWKHUHQHUJ\VDYLQJ
technologies have developed rapidly and been applied widely due to the support of the Top Ten EnergySaving Projects funded by the stimulus package. Moreover, application of aluminum conductor composite
core wires, amorphous alloy transformer core, and other energy-saving technologies allow for substantial
HI¿FLHQF\JDLQVLQHOHFWULFLW\WUDQVPLVVLRQDQGWUDQVIRUPDWLRQ

7KHDPRXQWRIFRDOXVHGLQ&KLQD VHOHFWULFSRZHUJHQHUDWLRQLQZDVJN:KUHSUHVHQWLQJD
9-g/kWh decrease compared to the previous year. The annual output of electric power generation was 3.43
trillion kWh. This was equivalent to saving 3,090 tons of coal. In addition, during the period from JanuaryAugust 2009, the amount of coal used fell to 341 g/kWh, a decline of 6g/kWh over the same period compared
to the previous year. According to this data, experts estimate that the amount of coal used in China’s
electricity generation will continue to decline to around 330 g/kWh in 2010, with an annual power output of
3.5 trillion kWh. This will save 38.5 million tons of coal and 88.65 million tons of carbon emissions annually.

By the end of June 2009, 800 million RMB (US$117 million) in stimulus funds will be put towards district
cogeneration, petroleum conservation and substitution engineering, efficient motor systems, and other

36 Data is derived from statistics of the World Bank/Global Environment Facility “China Energy Conservation Promotion Program Phase II”(Unpublished
internal information), which is based on a variety of real energy-saving projects in China between 2003-2009
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electricity conservation projects, which will bring about a savings of 520,000 tons of coal37. By the completion
of the stimulus package, these projects will save 3.952 million tons of coal annually, which is equivalent to
9.15 million tons of carbon emissions and accounts for 10.3 per cent of the total energy savings in the electric
power industry.

(4) Building Materials

The energy consumed in building materials production accounts for 9% of total national energy
consumption, 13% of industrial energy consumption. The discharge of sulfur dioxide accounts for 14% of
total emissions, and the discharge of dust and smoke accounts for 55% of total national discharge of such
substances. Every 10,000 RMB invested in energy conservation in the building materials industry can
save 5.1 tons of coal per year. The cement industry alone accounts for over 57 per cent of the total energy
consumption in this sector38. Currently, waste heat generation is the key efficiency improvement in this
industry, and is being promoted by a spare heat and pressure utilization project, which is one of the Ten
Key Energy Conservation Projects under the 11th Five Year Plan. The basic principle of this technology is to
recycle the great amount of heat discharged during industrial production processes through heat recovery
devices. A waste heat boiler produces superheated steam, which pushes a steam turbine and thus drives an
electric generator. The electrical energy generated from this process is very large: in 2008, 149 spare heatgenerating production lines were put into operation and 106 electric generator sets were installed, resulting
in an installed power generating capacity of 975.2 MW. In 2009, 232 waste heat power-generating units were
planned, while 181 electric generator sets were installed, resulting in an installed power generating capacity
of 1,677 MW. By 2010, the cement industry’s installed power generating capacity from waste heat recovery
will nearly reach the capacity of two Gezhouba Hydropower Stations. The electricity produced by waste heat
UHFRYHU\LVHTXLYDOHQWWRVDYHGHQHUJ\:LWKWKHLQFUHDVHLQDQQXDOSRZHUJHQHUDWLRQWKHVHHI¿FLHQF\JDLQV
will become more apparent. The energy saved from the cement industry was equal to about 16 million tons of
coal in 2008. Producing one ton of cement consumes about 125 kg of coal. In 2010, this consumption can be
reduced to 110 kg of coal, saving 21 million tons of coal given total annual cement production of 1.4 billion tons.
37 Data is derived from statistics of the World Bank/Global Environment Facility “China Energy Conservation Promotion Program Phase II”(Unpublished
internal information), which is based on a variety of real energy-saving projects in China between 2003-2009
38 China Building Material Federation, Information Center web site http://cbmia.cbminfo.com/Default.aspx?tabid=71&error=Object+reference+not+set+to+a
n+instance+of+an+object.&content=0
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Other building materials industries, including plate glass, ceramics, wall materials, etc. can significantly
GHFUHDVHWKHLUUHVSHFWLYHSHUXQLWHQHUJ\FRQVXPSWLRQE\DSSO\LQJHI¿FLHQWIXUQDFHVDQGRWKHUWHFKQLTXHV
Building materials industries other than the cement industry are expected to directly save energy equivalent
to three million tons of coal. Including the cement industry, it is estimated that total energy savings in the
building materials industry will be the equivalent of 24 million tons of coal in 2010.

As of June 2009, RMB 900 million (US$131.7 million) out of the 4 trillion investment package had been
applied in energy conservation of building materials, including boiler transformation, waste heat and pressure
utilization projects, regional cogeneration projects, oil conservation and substitution projects, and energyefficient motor systems projects, thus saving energy equal to 459,000 tons of coal (based on the same
LQYHVWPHQWUDWLRDQGHQHUJ\HI¿FLHQF\DERYH $FFRUGLQJWRWKLVSURSRUWLRQWKHGLUHFWWRWDOHQHUJ\VDYLQJV
from the building materials industries due to the stimulus investment will be equal to 3.48 million tons of coal
and 8.09 million tons of reduced carbon emissions, or 14.5 per cent of the total energy savings in the building
materials industries.

(5) Chemicals

Every 10,000 RMB invested in energy conservation in the chemical industry can save 4.1 tons of coal
per year39. The major energy consuming products of the chemical industry are synthetic ammonia, caustic
soda, and sodium carbonate. The introduction of large, efficient ammonia plants makes it possible to
introduce over 20 energy conservation techniques, leading to the upgrade of domestic large and mediumsized ammonia equipment. That, and the introduction of over 40 energy conservation techniques in smallVL]HGDPPRQLDSODQWVKDYHUHVXOWHGLQVLJQL¿FDQWHQHUJ\VDYLQJVSHUXQLWRIDPPRQLDSURGXFWLRQ$WSUHVHQW
the national energy consumption per ton of ammonia (from a weighted average of large, medium, and smallsized plants) is 1.6 tons of coal, with this amount expected to decrease to 1.57 tons in 2010. Thus 1.5 million
tons of coal can be saved for every 50 million tons of ammonia produced.

39 Data is derived from statistics of the World Bank/Global Environment Facility “China Energy Conservation Promotion Program Phase II”(Unpublished
internal information), which is based on a variety of real energy-saving projects in China between 2003-2009

42

China's Stimulus Package:Climate and Energy Impacts

Energy consumption in the production of one ton of caustic soda (a weighted average of the diaphragm
membrane and ion membrane processes) is expected to decrease from the current 1,435 kg to 1,400 kg of
coal in 2010. The decrease will come about with the improvement of diaphragm membrane electrolysis and
PHWDODQRGHGLDSKUDJPWHFKQRORJ\DQGWKHZLGHVSUHDGDSSOLFDWLRQRIH[SDQVLEOHPHWDODQRGHVPRGL¿HG
diaphragm techniques, and three-effect uniflow-type forced-circle evaporator technology. Around 630,000
tons of coal can be saved based on the production of 18 million tons of caustic soda. The equipment in
the sodium carbonate industry is continuously being improved and domestically developed technologies,
equipment, and processes have been widely applied in old and new plants. The energy consumed in the
production of one ton of sodium carbonate is expected to decrease from the current 400 kg to 380 kg of coal
in 2010. Thus 400,000 tons of coal can be saved for every 20 million tons of sodium carbonate production.
The energy saved from ammonia, caustic soda, and sodium carbonate production reached 2.1 million tons
in 2008. In 2010, this amount is expected to reach 2.53 million tons of coal, reducing CO40 emissions by 5.86
million tons.

As of June 2009, 500 million RMB (US$73.174 million) in stimulus funds have gone towards energy
conservation in the chemical industry, including waste, heat and pressure utilization, oil conservation and
substitution, and energy systems optimization. This investment has saved 205,000 tons of coal. Upon
completion of the stimulus program, saved energy from the chemical industry will equal 1.55 million tons of
coal and 3.61 million tons of reduced emissions, amounting to 61.6 per cent of total energy conservation in
the chemical industry.

(6) Industrial Electricity (Nonferrous Metals)

Electricity consumed in industrial processes accounts for 50 to 60 percent of China’s total electrical
consumption40. The non-ferrous metallurgy industry consumes 25 percent of industrial electricity, and is the
largest electricity-consuming sector. On average, every ten thousand RMB invested in energy conservation

40 Calculated according to “China Statistic Yearbook 2008”, the electricity balance sheet, issued by National Bureau of Statistics of China
41 Data is derived from statistics of the World Bank/Global Environment Facility “China Energy Conservation Promotion Program Phase II”(Unpublished
internal information), which is based on a variety of real energy-saving projects in China between 2003-2009
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in the nonferrous metal industry can save 4.3 tons of coal per year41. China’s nonferrous metal industry
KDVFUHDWHGDSDWHQWHGVHWRIDGYDQFHGHQHUJ\VDYLQJWHFKQRORJLHVVLJQL¿FDQWO\LPSURYLQJWKHWHFKQLFDOOHYHO
RIHTXLSPHQWLQWKLV¿HOG(OHFWURO\WLFDOXPLQXPWHFKQRORJ\KDVGHYHORSHGWKHIDVWHVWDQGWKHGHYHORSPHQW
of the 300 kA large-scale aluminum electro baths provided technical support for industrialization. In addition,
Zhongfu Aluminum’s large-scale aluminum electrolysis and Wanji Aluminum’s application of graphotype
cathode blocks have played an important role in energy conservation.

The China Nonferrous Metals Industry Association estimates that in 2008, electricity consumption from
aluminum production decreased to 14,323 kWh per ton, 118 kWh per ton below 2007 levels, which resulted
in electricity savings of 1.6 billion kWh. Energy consumption from copper smelting was 450 kilograms of coal
per ton, down by 8.5 percent; in lead smelting, energy consumption was 505 kilograms of coal per ton, down
by 5.6 percent; zinc production consumed 1700 kilograms of coal per ton, down by 17.2 percent. Energy
consumption in other nonferrous metal industries also decreased.

(QHUJ\VDYHGIURPWKHQRQIHUURXVPHWDOLQGXVWU\GXHWRHI¿FLHQF\JDLQVHTXDOHGPLOOLRQWRQVRIFRDO
in 2008. In 2010, this amount is expected to reach 1.3 million tons, leading to emissions reductions of 3.01
PLOOLRQWRQV)RXUKXQGUHGPLOOLRQ50%KDVEHHQLQYHVWHGLQHI¿FLHQWPRWRUV\VWHPVEULQJLQJDERXWHQHUJ\
savings of 172,000 tons of coal by June 2009. By the completion of the stimulus package, the total amount
of electricity savings in industry can reach the equivalent of 1.307 million tons of coal, of which energy
saved from the nonferrous metal industry is expected to equal to 330,000 tons of coal, which is equivalent
to 760,000 tons of reduced emissions, accounting for 25.2% of total energy conservation in the nonferrous
metals industry.

(7) Other Industries

Other industries where energy conservation measures have been taken include agriculture, forestry,
animal husbandry, water conservation, commerce, food and beverages, wholesale goods supply and
storage. Assuming that every 10,000 RMB invested in energy conservation measures in these industries can
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save about 4 tons of coal per year,

42

it is estimated that 4 million tons of coal were saved in 2008. In 2010,

an estimated 5 million tons of coal can be saved, resulting in reduced emissions of 11.6 million tons.

As of June 2009, 550 million RMB (US$80.49million) of stimulus funds have been invested in these
other industries and will bring about energy savings amounting to 220,000 tons of coal. By the completion
of the stimulus package, energy savings in these industries are estimated at 1.67 million tons of coal, with
corresponding emissions reductions of 3.88 million tons. Some 33.4 per cent of total energy conservation in
these other industries will occur as a result of stimulus funds investment.

Table 1 Energy conservation in each industry as a result of stimulus funds investment

Unit: 10,000 tons of coal equivalent

42 Data is derived from statistics of the World Bank/Global Environment Facility “China Energy Conservation Promotion Program Phase II”(Unpublished
internal information), which is based on a variety of real energy-saving projects in China between 2003-2009
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Figure 6. Diagram of direct energy savings generated by stimulus funds investment
(Unit: 10,000 tons of coal equivalent)
Table 2. Energy Savings from Key Industries in 2008 and 2010

Unit: 10,000 tons of coal

Figure 7. Energy savings by industry in 2008 and 2010
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3.4. Effects of Energy Conservation from the Alternative Energy and Nuclear Power
Industries
The alternative energy industry, as a strategic focus of future national economic development, has
been growing rapidly in recent years. There are 18 provinces and 100 cities in China that have prioritized
alternative energy as a pillar of future development. Both local government and private capital investment
are being increasingly directed towards alternative energy industries like wind and solar energy. However,
EHFDXVHRIWKHLUSXUVXLWRIVKRUWWHUPSUR¿WVPRVWHQWHUSULVHVKDYHLQGLVFULPLQDWHO\H[SDQGHGWKHLUHQHUJ\
production, causing periodic surpluses in energy production (At present, electrical grid construction lags
behind power generation in China. As a result, some wind-generated electricity has no access to the grid,
causing temporary surpluses in energy production). Under these circumstances, stimulus funds have not
been invested directly in the alternative energy sector. Nonetheless, there are high expectations for the
development of alternative energy in China in light of the portion of the stimulus funds that have been
devoted to energy conservation and greenhouse gas emissions reduction, as well as China’s commitment
during the Copenhagen Conference to decrease greenhouse gas emissions by 40-45 per cent per unit of
GDP by 2020 compared to 2005 levels.

The Chinese government is strongly pushing the development of the nuclear industry at present, with
the goal of making nuclear power account for 4 per cent of total electricity generation by 2020. Driven by
this policy, a part of the stimulus funds has been invested directly into nuclear power. The following section
will examine the development and energy conservation effects of the alternative energy and nuclear power
industries.

(1) Alternative Energy

Of the global investment in the wind power industry, 15 per cent has been directed towards the Chinese
market. The value of these investments reached 84 billion RMB (US$12.29 billion) in 2008 and 12.8 billion
kWh of wind power were generated in that year, up 126.79 per cent from 2007. The production of wind
WXUELQHVUHDFKHGPLOOLRQN:LQWKH¿UVWKDOIRIXSSHUFHQWIURPWKHVDPHSHULRGLQ
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It is estimated that installed wind power-generating capacity will reach 10 GW in 2009. Assuming a cost of
6,500 RMB per kW, about 65 billion RMB (US$9.512 billion) were invested in the wind power industry in
2009. The annual addition of wind power generation capacity will likely stabilize between 10 and 15 GW
over the next decade. In 2009, installed wind turbines generated 26.9 billion kWh, accounting for 1 per cent
of total power generated in China while saving 9.106 million tons of coal, a 105.9% increase43 compared to
2008. A conservative estimate is that wind power generation can reach 56.5 billion KWh in 2010 while saving
the equivalent of 19 million tons of coal.

According to the Department of Information, Ministry of Industry and Information Technology, China
produced 4GW of solar cells in 2009. Most solar cells use poly-silicon as a raw material and ninety per cent
of these products were exported44. Domestic companies use reducing furnaces to produce poly-silicon,
and the production of 1kg of it consumes 170 to 180 kWh of power. Assuming the production of poly-silicon
in 2009 reached 10,000 tons, the electricity consumption therein was an estimated 1.7 to 1.8 billion kWh,
which amounts to a rate of energy regeneration of 1:845. Solar photovoltaic products presently used within
China can only balance out the energy consumed in the manufacturing process, so the effects on energy
conservation and emissions reduction are not clear. However, experts predict that by 2020, installed solar
capacity in China will reach 20 million kW, far beyond the previously planned aim of 1.8 million kW. At that
time, the energy conservation effect of China’s photovoltaic industry will be given full play.

2WKHUHQHUJ\UHVRXUFHVVXFKDVELRPDVVJHRWKHUPDOWLGDOSRZHUDQGRFHDQÀRZHQHUJ\KDYHSRWHQWLDO
for development if they are supported by government policy. But the above energy resources have not been
commercialized or adopted on an industrial scale. Due to technical and cost considerations, their commercial
viability is not nearly as good as that of wind and solar energy, so their development has lagged behind. Take
biomass energy for example: electricity generated from biomass is supposed to reach 5.5 million kW by 2010
DFFRUGLQJWRJRYHUQPHQWSODQVEXWWKHSUR¿WDELOLW\RIELRPDVVHQHUJ\SRZHUVWDWLRQVUHPDLQVORZ7KHLUOLIH

43 According to The State Grid web site http://www.sgcc.com.cn/xwzx/nyzx/2010/01/214684.shtml
44 According to the 2009-2012 China Polysilicion Industry Investment Analysis and Forecast Report issued by China Investment Consulting recently.
7KHUDWHRIHQHUJ\UHJHQHUDWLRQLVGH¿QHGDVWKHUDWLRRIHQHUJ\FRQVXPSWLRQGXULQJPDQXIDFWXULQJRISRZHUJHQHUDWLRQHTXLSPHQWWRSRZHUJHQHUDWHG
within the life cycle. Generally the solar battery is calculated according to the operational life of 20 years.
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cycles are short, so the energy production of biomass power stations remains to be seen. As small-scale
IDUPLQJE\LQGLYLGXDORZQHUVSUHYDLOVLQ&KLQDLWLVGLI¿FXOWWRFROOHFWDQGH[WHQVLYHO\XWLOL]HWKHELRPDVV
Besides, climatic conditions in China are not conducive to growing certain biofuels. Other alternative energy
industries in China are also in their initial stages. Their large-scale application in the future depends on the
VXSSRUWRIJRYHUQPHQWSROLF\DQG¿QDQFLDOVXEVLGLHV$VWRRWKHUDOWHUQDWLYHHQHUJ\LQGXVWULHVEHVLGHVVRODU
wind and nuclear energy, the total energy savings amounted to 4.5 million tons of coal in 2008. This amount
can reach an estimated 6 million tons of coal or 13.8 million tons of CO2 in 2010.

(2) Nuclear Power

The installed capacity of nuclear power and its amount of electricity generation in 2008 were 8.85
million kW and 68.4 billion kWh, respectively, saving the equivalent of 21.55 million tons of coal46. Twenty
four nuclear reactors are currently under construction, mainly in coastal areas: two in the second phase
extension project of Qinshan station, two in the Fang Jianshan Nuclear Program, two in the Guangdong Da
Yawan station, four 1 MW-reactors in Liaoning, and six reactors each in and Fuqing. The total combined
power generation capacity will reach over 25 million kW. The construction period of a nuclear power plant is
UDWKHUORQJXVXDOO\UHTXLULQJPRQWKV0RVWSURMHFWVZLOOQRWEH¿QLVKHGE\DQGVRQXFOHDUSRZHU
generation capacity in 2010 will remain at present levels. Thus the amount of indirectly saved energy will also
not change greatly. By 2020, 13 nuclear power plants will have been constructed in China, and there will be
58 one million kW nuclear reactors. Installed capacity will reach 58 million kW, and electricity generation will
exceed 260 billion kWh. By 2020, it is estimated that nuclear power will account for about 4 per cent of the
nation’s total installed capacity, and over 6 per cent of electric power generation.

Over 80 billion RMB (US$11.7 billion) in stimulus funds from the portion allotted to industrial
structural readjustment is being directly invested into the nuclear energy industry. The nuclear
program is a case in point. This investment will yield 6 million kW in installed capacity, which can be
converted to an annual power generation of 45 billion kWh. Based on past experience, investments by

46 According to statistics provided by the State Statistical Bureau, the average energy consumption for per
kWh electricity is equal to 0.404 kg of coal and the proportion of thermal installed power is 78 per cent in China.
This proportion is used below as well.
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the central government in the nuclear energy will trigger corresponding investments by local governments
and the private sector. It is estimated that this investment may stimulate 300-400 billion RMB (US$43.905ELOOLRQ RIGRPHVWLFLQYHVWPHQWWKDWZLOOOHDGWR¿QDOLQVWDOOHGFDSDFLW\RIPLOOLRQN:ZKLFKFDQ
be converted into annual power generation of 180 billion kWh. Therefore, energy directly saved from the
investment of stimulus funds in the nuclear industry will amount to 14.18 million tons of coal (based on a
thermal power installed capacity of 78 per cent). This is equivalent to 32.61 million tons of reduced carbon
emissions, and the indirectly saved energy can potentially exceed 56 million tons of coal per year. However,
the energy conservation effects of the stimulus funds in this sector will not be apparent until after 2013
because of the long construction periods needed for nuclear power plants.

In any case, nuclear energy raises a number of other concerns, including radiation, safety issues, waste
disposal, and the spread of nuclear weapons. In the development of nuclear plants, such risks must be
seriously considered.

Table 3. Indirectly saved energy from alternative energy industry in 2008 and 2010

Unit: 10,000 tons of coal
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IV. Effects of the Stimulus Package on China’s Economic Structure and its
(I¿FDF\IRU(QHUJ\&RQVHUYDWLRQDQG(PLVVLRQV5HGXFWLRQ
4.1. The Impact of the Stimulus Package on China’s Economy
The stimulus package has positively impacted the Chinese economy and restored growth in the wake
RIWKHJOREDO¿QDQFLDOFULVLV'XULQJWKH¿UVWKDOIRI&KLQD¶V¿[HGDVVHWXUEDQLQYHVWPHQWFRQWLQXHG
its rapid growth at 26.5 per cent, a slight increase (0.4 percent) over the growth rate of 2008. Central
government spending showed the biggest annual boost with a 40.3 percent increase in investment projects
(a 25.4 per cent larger increase than 2008), and total investment on new national projects increased 87.5 per
cent. Investment in railways rocketed 211.1 per cent, after relatively modest growth of 11.5 per cent in 2008.

The spike in government investment has made immediate impacts on the Chinese economy, which has
shown signs of recovery over the past year. The national GDP growth rate stopped falling and began to
ascend in the second quarter of 2009. The annual GDP for 2009 amounted to 33.53 trillion RMB (US$4.9
WULOOLRQ PDUNLQJDQSHUFHQWDQQXDOJURZWKUDWHDQGDSHUFHQWLQFUHDVHRYHUWKH¿UVWKDOIRIWKH\HDU
As shown in Figure 9, economic growth increased in each quarter of 2009 at a rate of 6.1, 7.9, 8.9 and 10.7
per cent, respectively.

Figure 8. China’s Quarterly Growth rates 2008-2009
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$VVKRZQLQWDEOHWKHQDWLRQDOHFRQRP\KLWLWVQDGLULQ)HEUXDU\ZLWKDFRHI¿FLHQWLQGH[RI7KH
economy began to recover quickly, however, rising several points over the next few months.

Table 4. Macroeconomic climate index (until December, 2009)

Table 4 details China macroeconomic situation over 2008-2009 through four indices. The coincident index
UHÀHFWVFXUUHQWHFRQRPLFWUHQGVWKURXJKDQLQWHJUDWHGDQDO\VLVRIIRXUFRPSRQHQWV LQGXVWULDOSURGXFWLRQ
2) employment, 3) social demand

47

(including investment, consumption and foreign trade), and 4) social

income48 LQFOXGLQJQDWLRQDOUHYHQXHEXVLQHVVSUR¿WVDQGUHVLGHQWLDOLQFRPH 7KHOHDGLQJLQGH[IRUHFDVWV
future economic trends through analysis of key indicators, including industrial production, issued building
permits, unemployment insurance claims, money supply, inventory changes, and stock prices. The lagging
(or concurrent) index reflects ups and downs in economic cycles and is obtained from the integration of
indicators such as national GDP, unemployment rate, retail sales index, personal consumption, industrial
production, etc.

47 Social demand is the sum of various items within possible consumption channels of total social purchase power. The formula used to calculate it is: Total
social demand = total investment demand + total consumption demand + total foreign demand (within the analyzed time period.)
6RFLDOLQFRPHLVVRPHWLPHVUHIHUUHGWRDVQDWLRQDOLQFRPH6RFLDOLQFRPH WD[HVHQWHUSULVHSUR¿WVUHVLGHQWV¶LQFRPH
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Table 5. Macroeconomic index of China (January-December 2009)

Figure 9. China’s total import and export volumes January 2008 - December 200949

49 Source: Department of Comprehensive Statistics under the General Administration of Customs of the People’s Republic of China http://www.customs.
gov.cn/publish/portal0/tab4370/module3760/info209220.htm
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In addition, China’s foreign trade import and export volume fell to the lowest point in February 2009 (see
Figure 10) but began to recover in March with eight consecutive months of growth. The total value of imports
and exports grew by 7.9 per cent from September-October 2009 (7 per cent in exports and a 9.1 per cent
in imports). Compared with September 2009, these values grew by 0.7, 0.7, and 0.8 per cent respectively.
7KHVH¿JXUHVGLSSHGVOLJKWO\LQ1RYHPEHUEXWZHUHIROORZHGE\DVXUJHLQIRUHLJQWUDGHYROXPHLQ'HFHPEHU
which increased by 17.7 per cent over the same period of 2008.

4.2. Future Impacts of the Stimulus Package on China’s Economy
,QWRWDO¿[HGDVVHWLQYHVWPHQWUHDFKHG50%WULOOLRQ 86WULOOLRQ DQLQFUHDVHRI
per cent (3.1 percent higher than the growth rate over the same period in 2008). This includes investments
LQXUEDQ¿[HGDVVHWVWRWDOLQJ50%WULOOLRQ 86WULOOLRQ DQLQFUHDVHRISHUFHQW SHUFHQW
KLJKHUWKDQ 7KHLQYHVWPHQWLQUXUDO¿[HGDVVHWVZDV50%WULOOLRQXSSHUFHQW SHUFHQW
higher than 2008). Investment in infrastructure (excluding power facilities) increased 52.6 per cent, including
a 67.5 per cent increase in railways, 40.1 per cent increase in roads, and a 58.5 per cent increase in such
sectors as sanitation, social security, and social welfare. Investments in real estate development reached
RMB 4.31 trillion (US$630.3 billion), a 19.9 per cent increase over the same period in the previous year (and
SHUFHQWKLJKHUWKDQWKHJURZWKUDWHLQWKH¿UVWKDOIRI 

The direct stimulus effects of investment on each industry can be measured with an input-output model.
The results show that increased investment exerts the largest initial boost to the construction industry, which
will generate an additional added value of RMB 569.92 billion (US$83.44 billion), equivalent to 14.22 per cent
RIWKHWRWDOLQLWLDOVWLPXOXVHIIHFW7KHVHFRQGODUJHVWEHQH¿FLDU\LVWKHHTXLSPHQWPDQXIDFWXULQJLQGXVWU\
which will create an additional added value of RMB 292.8 billion (US$42.87 billion), accounting for 7.2 per
cent of the total stimulus effect.

China’s consumption function was estimated through a regression analysis of statistics for the period
of 1978 to 2007. The results show that China’s marginal consumption propensity is 0.49 (i.e. if income
increases by 1 RMB, 0.49 RMB will be consumed). According to the income multiplier model and China’s
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national income multipliers, it is estimated that the stimulus funds will indirectly generate an additional 3.79
trillion RMB (US$554.30 billion) in consumption demand.

The impact of the stimulus package on each industry was measured using an input-output model. The
analysis concluded that agriculture and the public sector received the greatest portion of stimulus-generated
growth, accounting for 15.13 and 14.36 per cent of the total indirect stimulus effects respectively. Analysis
of the total investment and impact of the stimulus (both direct and indirect) on each industry found that
the stimulus package also provides the largest total added value for agriculture, where an estimated 725
billion RMB will be generated (11.6 per cent of the total package). The construction industry came next with
an added value of 495 billion RMB (7.91 per cent of the total package). Overall the stimulus package is
estimated to generate at least 6.25 trillion RMB in total GDP growth. 50

The total impacts of the stimulus are not all felt overnight. Previous experience in China demonstrates
that the impact of large-scale investments generally take effect over a 6 year period. This is due to the time
required to complete the cycle from policy to investment, to project construction and implementation as well
DVRWKHUIDFWRUV7KHFRHI¿FLHQWVIRUWKHWUDQVIRUPDWLRQRILQYHVWPHQWLQWRSURGXFWLYHFDSLWDOIRUHDFK\HDU
of the 6 year cycle are 24 per cent in year one, 30 per cent in year two, and followed by 19, 13, 8, and 6
SHUFHQWLQ\HDUV:KHQFDOFXODWLQJWKHODJFRHI¿FLHQWVRIWKHVWLPXOXVIXQGVRYHUWKHQH[WIHZ\HDUV
it is important to account for the stimulus effect on GDP over time. Assuming that the stimulus funds will
be invested evenly over a two-year period in 2009-2010, the stimulus will peak in 2010, but will continue
to positively impact the economy through 2014. Assuming this stimulus package follows this pattern, the
stimulus effects will amount to an estimated 750 billion RMB (US$109.8 billion) in 2009 and 1.69 trillion RMB
(US$247.05 billion) in 2010. Thus the peak stimulus effects will occur in 2010 and then these effects will
decline on a yearly basis thereafter. This entire six-year cycle of transforming stimulus funds into productive
capital should be considered when investigating their impact on the macro economy.

50 The total of direct and indirect stimulus effects of the investment on production and export of sectors and resident income has been taken into account in
this calculation.
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4.3. Estimation of China’s Future Energy Consumption Using a STIRPAT Model
Ehrlich and Holdren first proposed the IPAT accounting equation in the form I=PAT to calculate the
impact of human populations on the environment. It concerns the relationship between environment (E),
population size (P), its level of affluence (A), and the environmental damage inflicted by technology (T).
Since its formulation, the model has been widely adopted to analyze the impact of population growth on the
environment. Nevertheless, the model also has its limitations. For instance, the IPAT equation assumes the
effects of each factor are proportional and the analysis is carried out on the assumption that only one factor
changes while the others remain static. To overcome that limitation, some scholars proposed a stochastic
model to measure the disproportional impact of population upon environment. York, together with others,
reformulated the IPAT accounting equation and introduced the STIRPAT (stochastic impacts by regression on
SRSXODWLRQDIÀXHQFHDQGWHFKQRORJ\ PRGHOZKLFKLV

67,53$7UHWDLQVWKHPXOWLSOLFDWLYHORJLFRI,3$7DQGUHJDUGVSRSXODWLRQVL]H 3 LWVDIÀXHQFH $ DQGWKH
HQYLURQPHQWDOGDPDJHLQÀLFWHGE\WKHSUHYDLOLQJWHFKQRORJLHV 7 DVWKUHHGHWHUPLQLQJIDFWRUVIRUWKHLPSDFW
upon the environment in terms of emissions (I). The logarithmic model is as follows:

Wherein i = country, t = year, P = population, A = affluence, T = technology or energy efficiency of
economic activities, and I = CO2 emissions.

Currently, the equation has been widely employed by many countries to estimate their carbon emissions.
&KLQD¶VFDUERQHPLVVLRQVIURPWRPDWFKZHOOZLWKWKH¿JXUHVFDOFXODWHGEDVHGRQWKH67,53$7
model51. Based on the STIRPAT model, figures for population, GDP per capita, and energy intensity (energy

51 Source: Wei Yiming, et al. “China Energy Report (2008)—CO2 Emission Research”, Science Press
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consumption per unit GDP) are taken from the period 2000-2008 to calculate their relative importance
on CO2 emissions. The model used to assess China’s overall energy consumption for the next couple of
\HDUVLVDOVRGHYHORSHGIURP67,53$7$IÀXHQFH $ LVGHULYHGIURPSHUFDSLWD*'3DQGWHFKQRORJ\ 7 LV
represented by energy intensity. The lower the amount of energy consumption per unit of GDP, the higher the
HQHUJ\HI¿FLHQF\RIHFRQRPLFDFWLYLWLHVDQGWKHORZHUFDUERQHPLVVLRQVZLOOEH

Table 6. Variables in the STIRPAT model52

The STIRPAT assessment of CO2 emissions in China reveals several key insights. The steep rise in
demand for housing and transportation since 2002 has led to the rapid development of heavy industries,
which in turn has brought about increases in CO2 emissions, both on an absolute basis and per unit of GDP.
Starting in 2007, the advancement of technology, development of energy-saving industries, and adjustments

52 Source: Y.Liu, et al. C02 Emission from Cement Manufacturing and its Driving Forces in China. International Journal of Environment and Pollution, 2009.
Vol.37 (no.4)

57

China's Stimulus Package:Climate and Energy Impacts

to the energy structure have slowed the rate of growth in CO2 emissions and reduced the emissions per unit
of GDP. This trend will continue. Using this model, it was previously estimated that CO2 emissions in China
would reach 6.54 billion tons in 2008, 6.91 billion tons in 2009, 7.22 billion tons in 2010, and 9.63 billion tons
in 2020. As a result of the stimulus package, however, CO2 emissions in 2010 are expected slightly higher
than the above assessment, jumping in the short term, but soon falling below previous levels.

Using a regression model, we analyzed the contribution of each additional unit of RMB investment in
¿[HGDVVHWVWRWRWDO*'3IURPIRUHDFKSURYLQFHLQ&KLQD,IFDOFXODWHGDFFRUGLQJWRWKHSUHYLRXV
¿[HGDVVHWVLQYHVWPHQWVWUXFWXUHHDFK50%LQYHVWHGZLOOOHDGWRD50%UHWXUQRQLQYHVWPHQWZLWKLQ
the country as a whole. The stimulus funds focus on infrastructure, such as railroad, highway, and particularly
airports and subways, will likely bring about slower return rates on investment. As such the return on 2010*'3ZLOOEHOLNHO\EHOHVVWKDQWKDWZKLFKFRXOGEHJHQHUDWHGE\FRPPRQ¿[HGDVVHWLQYHVWPHQWV7KH
average return rate on investment based on the input-output model of 2007 is 0.375.

Based on this calculation, we estimate that the 2 trillion RMB (US$292.7 billion) investment of stimulus
funds in 2009 will bring about a 750 billion RMB (US$109.76 billion) increase in return on GDP, a 2.3% per
cent increase in GDP for 2009.
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4.4. Analysis and Forecast of the Stimulus Package’s Impact on China’s
Demand for Major Energy-Intensive Products

Figure 10. Annual Growth Rate of China’s Investment in Railway, Highway and Urban Public Transport over
the Past Eight Quarters

7KHVWLPXOXVSDFNDJHKDVQRWEHHQGLUHFWO\XVHGWRFRQVWUXFWQHZODUJHVFDOHSODQWVUH¿QHULHVRURWKHU
energy intensive facilities. Its impact on energy consumption, though indirect, is considerable. In 2009 the
investment in railway, highway and urban public transport in China totaled RMB 1.92 trillion, the highest
annual investment of its kind in China’s history, which in turn heightened demand for production from energy
intensive industries. China’s energy-intensive industries suffered a brief collapse for several months when
WKH¿QDQFLDOFULVLVKLWKDUGHVWEXWWKH\KDYHVLQFHUHERXQGHGDQGDUHVKRZLQJD9VKDSHGUHFRYHU\ VHH
figure 13). The impact of the investments in construction (including railways, highways, infrastructure,
government-subsidized housing and post-disaster rebuilding) on several energy intensive industries and
energy consumption are discussed in further detail below.
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Figure 11. Growth of Q1 and Q2 Investments in China’s Energy Intensive Industries over the Past Few Years

Figure 14 clearly shows the link between the stimulus investments in infrastructure, the corresponding
demand for iron, steel, cement and concrete and the resulting consumption of energy to produce them.
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Figure 12 Preliminary Workflow for Calculation of Energy Consumption by Energy Intensive Products
Resulting from the Economic Stimulus Package

The stimulus funds will invest 600 billion RMB in railway projects, which includes building railway bridges,
tunnels, roadbeds, tracks and locomotives. Based on the average demand set out in China’s 11th Five-Year
Plan (2006-2010), the construction of new railway infrastructure will require over 17.5 million tons of general
steel, 3.3 million tons of steel tracks and 20,000 tons of railway switches. Such huge demand means that
China’s steel market will continue to maintain steady growth in the coming years. For the energy-intensive
iron and steel industries, the stimulus funds will spur the consumption of 14.3 million tons of standard coal53.
Furthermore, the construction of railway infrastructure also generates a huge demand for cement. Estimates
by China International Capital Corporation predict that 120 million tons of cement will be required to build
bridges, tunnels, roadbeds etc. As each ton of cement requires as much as 135 kg of coal to produce,
increased demand for cement could result in the consumption of 16.3 million tons of coal. While railway
construction will increase energy consumption and CO2 emissions over the short term, its impact on transport
HI¿FLHQF\RYHUWKHORQJWHUPZLOOUHVXOWLQORZHUHPLVVLRQVIURPWKHODQGWUDQVSRUWDWLRQVHFWRU

Another 600 billion RMB will be allocated for highway construction, of which expressways will account for
over 75 percent of the overall investment. On average, producing one kilometer of highway in China requires
30-50 million RMB, 1,000 tons of steel, 8,900 tons of cement and 1,890 tons of asphalt. The massive
investment in highways will generate demand for 15 million tons of iron and steel, 134 million tons of cement,
28.4 million tons of asphalt and require 29.3 million tons of coal to produce.

China’s 300 billion RMB investment in new infrastructure will also lead to the construction of a large
number of airports and underground railways. It is estimated that this will result in the use of over 5 million tons
of iron and steel, 11 million tons of cement, huge quantities of concrete) and over eight million tons of coal.

53 This calculation is based on the standard estimate of an energy consumption of 686 Kg of coal per ton of steel produced
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Another 400 billion RMB will be used to build 220 million square meters of government-subsidized
housing and for post-disaster reconstruction. Based on an average usage of 55 kg of steel and 221.5 kg of
cement in the construction of every square meter of housing (commensurate with current design practices
in China), this new construction will generate demand for 10.5 million tons of steel and 42.3 million tons of
cement. While the immediate increase in energy consumption and CO2 emission from housing construction
LVXQDYRLGDEOHORQJWHUPJDLQVFDQEHPDGHWKURXJKZLGHVSUHDGLQYHVWPHQWVLQHQHUJ\HI¿FLHQWEXLOGLQJV
Post-disaster reconstruction will bring about an equal or even higher demand for steel and cement, requiring
at least an additional 10.4 million tons of steel, 42.4 million tons of cement and a huge quantity of chemical
products. This demand for raw materials will directly result in the consumption of 45.2 million tons of coal.

4.5. Preliminary Estimation of the Stimulus Package’s Effects on Energy Consumption in China
So far this chapter has detailed how the stimulus funds have catalyzed the rapid increase in shortterm demand for energy-intensive industries through major investments in resource intensive infrastructure
projects. Consequently, China’s energy consumption has grown rapidly in recent months in line with the
increased construction. Beginning in June 2009, China’s output of raw coal and electric power have both
exceeded their highest level in 2008.

Figure 13. China’s Output of Raw Coal and Electric Power 2008-2009
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China’s GDP grew by 7.9 per cent and 8.9, 10.7 per cent in the second, third, and fourth quarters of 2009
respectively. During the same period, China’s output of raw coal rose by 8.8 per cent. If one includes China’s
net import of almost 130 million tons of coal that occurred in 2009 the growth rate of raw coal output reaches
approximately 13 per cent. A quick look at the annual power output from 2009 only shows a relatively slight
increase in overall consumption. A closer examination, however, shows that China experienced record high
levels of monthly growth during the second quarter of 2009, which overlaps with the onset of the stimulus funds.

Figure 16 presents a comparison between the energy consumption per unit of added value in China’s
energy intensive industries and the average level of energy consumption in all industries in 200654. Energy
consumption in the energy intensive industries was on average approximately 2.5 times higher than other
industries. As shown below, the four major industries of oil, chemicals, construction materials and iron and
steel are much larger energy consumers. If the overall industrial output value remains unchanged, each
percentage point increase in the energy intensive industries proportion of total industrial output will increase
China’s overall industrial energy consumption by 1.49 per cent.

Figure 14. Energy Consumption per Unit of Added Value in China’s Energy Intensive Industries

54 Source: China Statistics Yearbook 2007
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Figure 17 shows the trend of investment in six of China’s energy-intensive industries over the past seven
TXDUWHUV,QWKH¿UVWWRWKLUGTXDUWHUVRILQYHVWPHQWLQWKHVL[PRVWHQHUJ\LQWHQVLYHLQGXVWULHVRIPLQLQJ
chemicals, materials (mainly cement), iron, steel, non-ferrous metals and metal products reached RMB 2.24
WULOOLRQ7KLVDFFRXQWHGIRUSHUFHQWRI&KLQD¶VWRWDOLQYHVWPHQWLQXUEDQ¿[HGDVVHWVIDUKLJKHUWKDQWKH
15.7 per cent level for the same period of 2008.

Figure 15. Investment in China’s Energy Intensive Industries 2006-2009

The effects of the seasons on energy intensive industries were researched in order to reduce the errors
LQRXU¿QGLQJVFDXVHGE\VHDVRQDOIDFWRUV,QYHVWPHQWEHWZHHQWKH¿UVWDQGVHFRQGTXDUWHUVRIZDV
QHDUSHUFHQW)ROORZLQJWKHHFRQRPLFVWLPXOXVSDFNDJHLQLQYHVWPHQWLQ¿[HGDVVHWVLQ&KLQD¶V
energy-intensive industries increased 257 per cent from the first to second quarter. This provides a clear
correlation between the onset of stimulus funds and a spike in investment in energy intensive industries.
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Figure 16. Quarterly Growth of Investments in China’s High Energy-Consuming Industries 2008-2009

7KHRQVHWRIWKH¿QDQFLDOFULVLVLQFDXVHGDVKDUSGHFOLQHRILQYHVWPHQWLQHQHUJ\LQWHQVLYHLQGXVWULHV
in the fourth quarter of that year. The economic stimulus package however, has indirectly helped restore
and accelerate growth in the major energy intensive industries from 2009 onwards (see Figure 18). This will
undoubtedly put pressure on the realization of China’s energy conservation and emission reduction goals.

At the same time however, it is clear that since the second half of 2009 the Chinese government has
made carbon emissions reduction a priority. For instance, in August 2009, at a press conference held by
the State Council Information Office, China’s Minister of Industry and Information Technology Li Yizhong
announced that in the next three years the government would not allow new iron, or steel projects, will
promote the merging of the iron and steel industries and will inhibit excessive production capacities in these
industries55. The accrediting criteria for non-ferrous metals, building materials and other energy intensive
industries will also become increasingly strict. It is predicted that the current investment spike in energy
intensive industries is only a short-term phenomenon. In the long term, after going through mergers and
restructuring, eliminating outdated production capacity and maintaining it at a sustainable level, promoting
technology upgrades, China will be able to control it’s energy consumption levels.

55 China chemical industry information web site, http://www.cheminfo.gov.cn/zxzx/page_info.aspx?id=27152&Tname=zcfg&c=0
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Increases in energy consumption and emissions will follow the large-scale construction projects, which
means that energy consumption and emissions levels will be at their highest levels during the periods with
the heaviest construction. It is likely that construction levels will not reach their highest levels immediately
IROORZLQJWKHDOORFDWLRQRIVWLPXOXVIXQGVLQ'XULQJWKH¿UVWIRXU\HDUVRIWKHWK)LYH<HDU3ODQ
(2006-2010), the cumulative energy consumption per unit of GDP dropped by 14.38 per cent, while COD and
sulfur dioxide emissions dropped by 9.66 per cent and 13.14 per cent respectively56.

56 Premier Wen Jiabao’s 2010 Government Work Report
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V. Summary of the Impacts of the Stimulus Package on Energy Conservation
and Emissions Reduction in China and Policy Recommendations
5.1 Summary of the Impacts of the Stimulus Package on Energy Conservation and
Emissions Reduction in China
From the above analysis it is evident that in the short term, the stimulus package will increase China’s
annual energy consumption and will cause a jump in carbon emissions. In the long run however, the stimulus
package is still expected to make positive contributions to China’s energy conservation and emissions
reduction. First, energy savings of around 20% are expected in the transportation sector by 2020 after the
completion of rail transit networks like railways and subway systems. This is equivalent to 220 million tons
of carbon dioxide emissions. Second, energy conservation projects and nuclear power plants will begin to
come on line starting from 2010. Because a high level of investment in energy intensive industries cannot
be sustained, the impact of the stimulus package on energy consumption in China is expected to turn from
negative to positive by 2014. Furthermore, it is anticipated that by 2020, this investment will bring about an
annual emissions reduction of at least 270 million tons. This will bring China’s carbon dioxide emissions

)LJXUH3URMHFWLRQRI&KLQD VSDVWDQGIXWXUH&22 emissions (Unit: million tons, without reference
to the impact of policies after 2009)
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GRZQWRELOOLRQWRQVIURPWKHELOOLRQWRQVSUHGLFWHGE\WKHPRGHOXVHGLQWKLVUHSRUW7KLV¿JXUHVWLOO
represents a big gap from the goal which China pledged at the Copenhagen Climate Conference: to reduce
its emissions per unit of GDP 45% by 2020.

If China relies only on the emissions reductions resulting from the stimulus package to achieve the goal
of reducing emissions per GDP unit 45% by 2020, then a large gap will still exist. The stimulus package only
accounts for a small part of the Chinese economy. To realize the commitments made at the Copenhagen
Conference, China must learn from the lessons of the stimulus package and give full consideration to the
2020 emission reduction goal when developing future macroeconomic policies.

In the long run, however, the impacts of the stimulus package on energy conservation and emissions
reduction are still expected to be positive. The transport sector is one example. Energy consumption in the
domestic transport sector (as a percentage of total national consumption) is likely to increase from 7.7 per
cent in 2006 to around 12 per cent by 2020. As a result of the stimulus package and other investments,
new railways and urban rail transit systems are expected to play a greater role, thereby saving almost 20
per cent of energy consumed in the transport sector (about 220 million tons of CO2 emissions annually). In
addition, 210 billion (US$30.73 billion) RMB out of the 4 trillion RMB stimulus funds will be spent on energy
conservation and environmental protection. Approximately 100 billion RMB (US$14.635 billion) will be
invested in nuclear power plant construction. Investments in energy conservation and nuclear power are
expected to bring about 51 million tons of CO2 emissions reductions annually. Thus, in the long run, the
stimulus package is expected to save about 270 million tons of emissions per year. With the rail transport
and nuclear power facilities in operation, as well as a leveling off of infrastructure construction, the impact of
the stimulus package on carbon emissions should shift from negative to positive by 2014 and the originally
forecast 9.63 billion tons of CO2 emissions per year will decline to 9.36 billion tons by 2020.

However there is still a large gap between this figure and the 2020 target China pledged at the
Copenhagen Climate Conference (about 8.5 billion tons of total CO2 emissions by 2020 calculated on the
basis of a relatively high target of 45%, as the red lines in Figure 19 show). Therefore China must step up its
energy conservation and emissions reduction efforts.
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Out of the 4 trillion RMB in stimulus funds, 58 billion RMB (US$8.488 billion) has been put into energy
conservation. However, compared to the level of investment devoted to infrastructure, this amount is
relatively small. Moreover, the impacts of eco-engineering projects on emissions reduction will take a long
time to manifest. Another problem is that China’s domestic energy intensive sectors, such as the building
LQGXVWU\KDYHQRWEHHQJLYHQDVXI¿FLHQWVKDUHRIWKHVWLPXOXVIXQGV,WLVHVWLPDWHGWKDWRQO\DERXWELOOLRQ
RMB (US$1.609 billion) will be invested in the building industry, which obviously does not match its 30 per
cent contribution to total domestic energy consumption. Meanwhile, none of the stimulus funds were directly
LQYHVWHGLQUHQHZDEOHHQHUJ\UHVRXUFHVZKLFKZLOOKDYHDQDGYHUVHLPSDFWRQ&KLQD VHQHUJ\FRQVHUYDWLRQ
and emissions reduction efforts in the future as well as its efforts to position itself as a global leader in the
clean energy industry.

Unlike the experience of developed countries, China is developing a low-carbon economy as it
LQGXVWULDOL]HVZKLFKSRVHVDPDMRUFKDOOHQJHWR&KLQD VHFRQRPLFGHYHORSPHQWHYHQDVLWSURYLGHVDJRRG
opportunity to leapfrog directly to cleaner production techniques. Therefore, it is inevitable that China has to
increase investment in energy conservation and emissions reduction, as well as in clean energy. At the same
time, China will also have to speed up industrial restructuring in order to replace traditional energy intensive
industries with low-carbon industries.

In the 12th Five Year Plan currently being prepared, there are plans for revitalizing ten major industries
and for developing thirteen regions. The experience and lessons from this stimulus package can provide
guidance in making prudent investment decisions in the future.

5.2 Policy Recommendations for Energy Conservation and Alternative Energy in the Future
(1) Addressing Energy Intensive Industries, Conducting Demonstration Projects and Improving Energy
Conservation Standards for New Projects

There is enormous potential for energy efficiency gains in Chinese industries. For instance, energy
HI¿FLHQF\LQEXLOGLQJVFRJHQHUDWLRQSODQWVEODVWIXUQDFHVHOHFWULFDOPDFKLQHU\DQGDLUFRQGLWLRQLQJDUHVWLOO
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very low. According to Morgan Stanley, the potential market for energy-saving industries in China is estimated
at 800 billion RMB (US$117.08 billion)57.

At present, China stands at the peak of marginal utility in terms of potential energy savings through
WHFKQRORJ\(YHU\50%LQYHVWHGLQHQHUJ\HI¿FLHQF\FDQVDYHWRQVRIFRDOSHU\HDUIDUPRUHWKDQ
investments in solar energy, wind energy, and nuclear power plants58. Therefore, the promotion of industrial
HQHUJ\HI¿FLHQF\LVFUXFLDOIRU&KLQD7KHDQDO\VLVLQ&KDSWHU,,,VKRZVWKDWSHUFHQWRIGRPHVWLFHQHUJ\
consumption can be accounted for by seven sectors, including buildings, iron and steel, nonferrous metals,
building materials, electricity generation, the petrochemical and chemical industries, and transportation,
LQGLFDWLQJWKDWSULRULW\VKRXOGEHSODFHGRQHQHUJ\HI¿FLHQF\JDLQVLQWKHVHVHFWRUV)LJXUHSUHVHQWVWKH
potential energy savings per unit of investment for different industries in China.

Figure 18. Potential energy savings per 10,000 RMB investment in different sectors

57 JP Morgan web site, http://www.jpmorgan.com/cm/Satellite?blobcol=urldata&blobheader=application%2Fpdf&blobkey=id&blobtable=MungoBlobs&blobw
KHUH  VVELQDU\ WUXH EOREKHDGHUQDPH &RQWHQWGLVSRVLWLRQ EOREKHDGHUYDOXH DWWDFKPHQW¿OHQDPH &KLQDBVB&OHDQB5HYROXWLRQSGI
58 The energy saved per unit investment in solar energy, wind energy, and nuclear energy increases as technology advances. The data in Figure 18 are
averages based on several recent domestic construction projects.
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At present, energy conservation efforts in China have proceeded relatively slowly due to lack of
awareness as well as the absence of a standard accounting system. In order to boost the development of
energy efficient industries, the government should set up large-scale demonstration projects. This would
JLYHDOOSDUWLHVDEHWWHUXQGHUVWDQGLQJRIWKHHFRQRPLFDQGHQYLURQPHQWDOEHQH¿WVRIHQHUJ\FRQVHUYDWLRQ
and encourage enterprises to place greater emphasis on this area. Demonstration projects would encourage
private investors to invest in energy conservation, especially in the building industry. As a result, lowemissions and even zero-emissions office buildings and residential complexes could be developed. In
DGGLWLRQVWUHQJWKHQLQJRIWKHHQHUJ\HI¿FLHQF\VWDQGDUGVIRUDSSURYDORIQHZHQHUJ\LQWHQVLYHSURMHFWVVXFK
as steel mills and power plants could spur planners to consider energy conservation from the very beginning
of their projects.

In addition, alternative energy should be vigorously promoted, particularly in the automobile industry.
7KHZLGHVSUHDGXVHRIHOHFWULFDXWRPRELOHVFDQUHGXFHHQHUJ\FRQVXPSWLRQGXHWRWKHLUVXSHULRUHI¿FLHQF\
compared to internal combustion engines, while reducing greenhouse gas emissions and at the same time
can change area pollution to point pollution, making it easier to control.

(3) Increasing Wind Power Investment; Supporting Technological Innovation

China has abundant wind energy resources. Potential installed capacity exceeds one billion-kW capacity,
which is equivalent to 500 Three Gorges dams and exceeds the country’s current installed capacity. Hence
China’s wind energy resources are sufficient to meet the country’s energy needs for a long time into the
future. By the end of 2008, China’s installed wind power capacity was only 13 GW, which means there is
JUHDWSRWHQWLDOIRUIXWXUHGHYHORSPHQW$FFRUGLQJWRWKHWK)LYH<HDU3ODQ&KLQD VZLQGSRZHUFDSDFLW\LV
expected to reach 30 GW by 2020, equivalent to an average annual growth rate of 20 per cent over the next
decade59.

59 Windpower equipment is characterized by a high-energy reproduction ratio. Taking 50 kW medium-sized power units as an example, the 7-ton tower is
mainly composed of steel (as well as some concrete), with other components such as the motor and blades being less than half of its weight. 10-tons of
steel consumption (or the equivalent composite material), is equivalent to 7.38 tons of coal consumption. The construction of a 200 MW power station will
use 40,000 tons of steel and therefore about 30,000 tons of coal. A 200 MW power station can generate about 400 million kW of electricity a year, saving
160,000 tons of coal as compared to thermal power. Even by a conservative estimate, wind power stations can break even in terms of energy consumption
within a quarter and the rate of energy regeneration exceeds 80 within a 20-year life cycle.
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China’s wind power industry currently faces three major weaknesses. These include the relatively small
scale of the industry at present, the low level of research and development in wind power equipment, and
an inadequate electrical grid that prevents more electricity generated from wind from being utilized. These
factors severely impinge upon wind power’s utility value, as well as its economic value. Meanwhile, many
localities have indiscriminately introduced poor quality wind power technologies. The benefits of these
efforts are scant and serve only short-term interests, while wasting a great deal of money and leading to the
formation of poor quality production capacity.

As a result, increasing investment, supporting independent innovation, and eliminating backward
production capacity have become urgent needs for the development of wind power in China. In order to
improve this situation, measures such as favorable loan policies and tax incentives can be used to encourage
central power enterprises, local power companies and local governments to build wind power plants that
utilize the best available technology. Furthermore, focusing on technological R&D and innovation will expand
research in this sector, and will encourage power companies to adopt advanced wind power equipment while
phasing out outmoded technologies. Finally, the construction of wind power facilities and smart electrical
grids need to be synchronized so as to upgrade obsolete grid networks that cannot handle heavy load
requirements.

(4) Increasing the Domestic Use of Solar Photovoltaic Products while Promoting the Development of
Advanced Photovoltaic Technology

According to the analysis in Chapter III, the solar photovoltaic industry currently makes very little
contribution to energy conservation and emissions reduction in China. This is mainly due to the fact that
the domestic solar photovoltaic industry primarily uses poly-silicon technology, and the majority of the
photovoltaic (PV) products (about 90 per cent) produced in China are exported. China’s output of PV
products in 2009 reached 2.800 MW, accounting for 33.7 per cent of the world’s output. If domestic installed
capacity for PV equipment increases from 10 per cent to 20 per cent, i.e., an additional 280 MW, the annual
power generation will be about 420 million kWh. Shi Dinghuan, chairman of the Chinese Renewable Energy
Association, notes that China’s PV installed capacity will likely reach 20,000 MW in 2020. For this to happen,
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the domestic sales ratio would need to increase to 40 per cent.60 If this goal is achieved, China’s PV industry
will have an annual generation capacity of about 30 billion kWh, equivalent to saving about 2.8 million tons of
coal annually (assuming an 80 per cent proportion of poly-silicon and a rate of energy regeneration of 8).

Compared with polycrystalline silicon cells, amorphous silicon solar cells have the advantages of low
cost, low energy consumption, are pollution-free, and have a better dim light response with only 1/200
the thickness of the former. They are more suitable to being placed on a building’s exterior walls, and can
also be used in portable electronic devices. Presently, amorphous-microcrystalline multilayer technology,
which evolved from amorphous silicon (a-si) technology, can address the short lifespan of a-si solar cells
ZKLOHLQFUHDVLQJWKHHQHUJ\FRQYHUVLRQHI¿FLHQF\WRDERXWSHUFHQW7KLVWHFKQRORJ\DQGLWVYDULDQWVDUH
relatively mature and have been successfully utilized in industrial applications in Europe. The expectation is
that it will be a mainstream PV technology in the future.

We recommend increasing domestic sales of PV products so as to meet the installed PV capacity target
for 2020. First of all, incentives for the export of poly-silicon PV products should be gradually reduced or
even eliminated. Second, large state-owned power enterprises should be given preferential loans and other
¿QDQFLDOLQFHQWLYHVWRHQFRXUDJHWKHPWRLQYHVWLQWKHFRQVWUXFWLRQRIODUJHVFDOH39SRZHUSODQWV7KLUG
residents should be given subsidies to install rooftop solar panels. Fourth, more resources should be invested
in solar photovoltaic research and the establishment of high-level research institutions, especially in support
of amorphous/microcrystalline thin-film PV technology and nano-crystalline coextruded film technology.
)LQDOO\DGYDQFHGIRUHLJQDPRUSKRXVPLFURFU\VWDOOLQHWKLQ¿OPVRODUFHOOSURGXFWLRQWHFKQRORJLHVVKRXOGEH
introduced with the goal of eventually developing independent R&D capabilities in the solar photovoltaic area.

(5) Developing Other Alternative Energy Sources

Alternative energy sources such as geothermal for both power and direct use, tidal and biomass has
large potential for application in China, and can serve as supplemental energy sources in some regions.

60 Source: Study Report on Competition of China Solar Battery Market 2009, published by China Business Data Center in 2009.
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However, inadequate financial support together with unsound investment and financing mechanisms has
resulted in a low level of commercialization. Therefore, we recommend that local governments, businesses,
and even individuals develop alternative energy projects where appropriate (e.g., geothermal energy in the
Bohai Sea region, tidal energy along Fujian and Zhejiang, etc.). At the same time, the central government
should formulate a set of preferential tax and loan programs targeting these small- and medium-sized
projects. In addition, we also recommend stronger support for research, in particular for the development of
shallow geothermal energy, cellulosic ethanol systems (non-food and agricultural product based ethanol),
low head large discharge generator units, etc., so as to encourage the maturation of these alternative energy
technologies.

5.3 Optimizing Investment and Building a Low-carbon Economy
(1) Restrict Iron and Steel, Nonferrous Metallurgy, Chemicals, Cement and Other Energy-Intensive Industrial
Projects

In the past year, the stimulus funds were mainly focused on infrastructure projects, encouraging local
governments, enterprises, and private capital to invest in the metallurgical industry, building materials,
chemicals, coal, electric power generation, and other energy intensive industries. These investments
increased energy consumption in spite of higher investment in energy conservation, alternative energy and
improved labor productivity. Now that the low carbon economy has become a goal which all nations aspire to,
its achievement is clearly incompatible with the continued development of polluting, energy intensive systems
of industrial production.

China exports a large amount of heavy industrial products, such as iron and steel, nonferrous metals,
chemical fibers and other low value-added goods. These products earn low profits and consume large
amounts of energy. Furthermore, their benefits mostly accrue abroad while generating pollution at home.
At the same time, there is a serious problem of production over-capacity which results in severe price
competition among export enterprises. Massive exports of energy intensive products have also caused
intense trade frictions, which provide a pretext for foreign governments to implement protectionist policies.
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7KHLQÀX[RIIXQGVWRHQHUJ\LQWHQVLYHVHFWRUVZLOORFFXS\DJUHDWGHDORISULYDWHFDSLWDODQGUHVXOWLQ
excess production capacity. This in turn will cause a lot of duplicate construction and a serious waste of
resources. Hence we recommend strict approval procedures for new projects in energy intensive sectors,
especially the four major industries of ferrous metals, nonferrous metals, chemicals, and cement. Projects
funded with stimulus money should make full use of existing industrial capacity, and purchase from
PDQXIDFWXUHUVWKDWKDYHFRPSOHWHGHQHUJ\HI¿FLHQF\UHWUR¿WV

 $SSURSULDWH3ODQQLQJRI,QIUDVWUXFWXUH3URMHFWVZLWK)RFXVRQ(QHUJ\(I¿FLHQW0RGHVRI7UDQVSRUWDWLRQ

,QWKHWULOOLRQ50%VWLPXOXVSDFNDJHDERXWWULOOLRQ50% 86ELOOLRQ ÀRZHGLQWRLQIUDVWUXFWXUH
projects, which will greatly improve traffic conditions and provide a solid foundation for the next round
of economic growth. However, in the past decade, China’s infrastructure development has been clearly
lopsided, with a focus on highway construction to the exclusion of rail transport. Preference has been given
to highways instead of railways for long distance travel, while in urban areas, the development of the private
car industry has been encouraged even as subway construction lags behind. China’s highway network has
reached more than 60,000 km, whereas the railway system only increased from 68,700 km in 2000 to 80,000
km in 2009, showing the distinct imbalance of China’s transport infrastructure development. Meanwhile,
recent years have witnessed an explosion in private car use in China, which will lead to much higher energy
consumption.

The project portfolio of the stimulus package is more balanced in this regard, but it still could not
fundamentally change China’s present situation of inadequate railway networks (including rail, subway, and
light rail).

The advanced development of highways and slow expansion of urban public transport systems will
encourage the development of private cars and limit available rail space. This is unfortunate given the
UHODWLYHHQHUJ\HI¿FLHQF\RIUDLOWUDQVSRUWDVFRPSDUHGWRURDGWUDQVSRUWDQGFLYLODYLDWLRQ$FRPSDULVRQRI
the energy consumption and cost of these three modes of transport is given in Table 8.
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7DEOH(QHUJ\FRQVXPSWLRQDQGFRVWRIYDULRXVWUDI¿FPRGHV

(QHUJ\HI¿FLHQWPRGHVRIWUDQVSRUWDWLRQVKRXOGEHWKHFOHDUFKRLFHIRU&KLQDGXHWRLWVODUJHSRSXODWLRQ
and scarce resources. Therefore, we recommend adjusting infrastructure development to support rail,
VXEZD\VDQGRWKHUHQHUJ\HI¿FLHQWPRGHVRIWUDQVSRUWDWLRQ$WWKHVDPHWLPHZHSURSRVHVWULFWHUDSSURYDO
procedures for highway projects, as these consume large amounts of energy. Second, we recommend
eliminating unnecessary infrastructure projects. If infrastructure development is carried out extensively in
underdeveloped areas with low population densities and limited development potential, it will be underutilized and bring new burdens to the country.

(3) Promoting a Low-Carbon Economy through Smart Grids and the Information Super Highway

As a national strategy, the stimulus package should be devoted to creating a favorable environment for
WKHGHYHORSPHQWRIORZFDUERQLQGXVWULHVUDWKHUWKDQIRFXVLQJRQDQ\VSHFL¿FLQGXVWU\:LWKWKHGHYHORSPHQW
of alternative energy technologies, the range of use of fossil fuel energy sources like coal, oil and natural gas
will gradually narrow while the secondary energy represented by electricity will play a more important role in
production and daily use. Non-fossil fuel energy sources (e.g., solar power, nuclear energy, hydropower, wind
energy, etc.) will therefore become more common. Additionally, centralized electricity production is more

61 According to data released by the Civil Aviation Department, with the unit of jet fuel * kilogram [eh?]
62 Get by comparing with the average capacity of China’s metro system as well as the average price and carrying capacity of mid and low-end private cars.
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environmentally friendly than the distributed production of primary energy. Therefore, a smart and integrated
electricity grid is of vital importance. Only on this basis can electric vehicles and various alternative energy
LQGXVWULHVÀRXULVKDQGEHFRPHWKHGRPLQDQWPRGDOLWLHV

Meanwhile, with the rapid development of information technology, network bandwidth is becoming
bottlenecked. China is now in the process of shifting from a manufacturing economy to a service economy,
VRLQGXVWULHVOLNH,7VRIWZDUHVHUYLFHVRXWVRXUFLQJ¿OPDQGWHOHYLVLRQHQWHUWDLQPHQWPHGLD¿QDQFHDQG
ORJLVWLFVZLOOSOD\DPRUHVLJQL¿FDQWUROHDQGZLOOJHQHUDWHKLJKHUGHPDQGIRUGDWDWUDQVPLVVLRQ&RPSDUHG
with energy intensive manufacturing sectors, the service industry is characterized by low energy consumption
and high added value. A highly developed service industry is an indicator of a mature economy. Compared
with developed countries however, China lags behind in its communications network and can hardly meet the
requirements of the service industry.

In the United States’ stimulus plan, US$11 billion and US$7.2 billion have been allocated to smart grid
and high-speed internet access, respectively, while China has not taken any steps in these areas. Therefore,
we strongly suggest that China’s stimulus funds should be allocated to the construction of electrical grid
and communications infrastructure. The grid should account for a higher percentage of overall infrastructure
development, while funds for structural adjustment should prioritize upgrading the quality of the Internet
in China. These two areas should be given priority in follow-up investments, so as to create a favorable
environment for China’s low-carbon industries.

(4) Supporting the Development of Emerging Low-carbon Industry Represented by Electric Vehicles

In addition to energy conservation, low-carbon industries also feature new technologies and approaches
WKDWFRQWULEXWHWRLQFUHDVHGHI¿FLHQF\DQGORZHUHQHUJ\FRQVXPSWLRQVXFKDVHOHFWULFYHKLFOHV¿EHURSWLF
communications, OLED displays, etc. They are able to achieve the same effect as conventional technologies
ZLWKJUHDWHUHQHUJ\HI¿FLHQF\E\XVLQJGLIIHUHQWHQHUJ\VRXUFHVGLIIHUHQWRUOHVVUDZPDWHULDOVRULQFUHDVHG
ZRUNHI¿FLHQF\
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Electric vehicles are a good example. Their energy consumption is about 10 kW/person 100 km, only
1/9 (direct energy consumption) that of ordinary passenger vehicles. If calculated on the basis of emissions
per unit of mileage, the energy consumption of electric vehicles’ is about 40-45 per cent that of ordinary cars
HVWLPDWHGEDVHGRQDFKDUJLQJHI¿FLHQF\DW RI SHUFHQW ZKLOHWKDWRIHOHFWULFELF\FOHVLVOHVVWKDQ
per cent that of gasoline powered vehicles. Currently, electric vehicle technology is far from mature and its
supply chain is incomplete. This will require a large amount of investment in R&D and the rapid adoption
RIQHZVFLHQWL¿FDQGWHFKQRORJLFDODFKLHYHPHQWVLQWKHSURGXFWLRQSURFHVV0HDQZKLOHWKHGHYHORSPHQW
of the entire supply chain for electric vehicles can be accelerated by providing subsidies for production and
consumption, and by promoting the construction of charging outlets. Electric bicycles are ideally suited to
FRQGLWLRQVLQ&KLQDJLYHQWKHLUÀH[LELOLW\HQHUJ\HI¿FLHQF\DQGORZHPLVVLRQVVRWKHDSSURSULDWHSROLF\LVWR
encourage their widespread use.

Table 9.Energy consumption levels of different modes of private transport

Fiber-optic cables are another example. Their transmission bandwidth is 1000 times that of copper cables,
while requiring less energy in the production process. According to some experts, copper consumption in
communications could reach about 300,000 tons (equal to 5-7 per cent of total copper consumption) per year
E\WKHHQGRIWKHWK)LYH<HDU3ODQ$VVXPLQJWKDWRQHWRQRIUH¿QHGFRSSHU ZKRVHUDZPDWHULDOLVFRSSHU
ore rather than secondary copper) requires 5 tons of coal to produce; this industry alone can save more than
RQHPLOOLRQWRQVRIFRDOSHU\HDUVLPSO\E\UHSODFLQJFRSSHUZLWKRSWLFDO¿EHUV

Due to the constraints of immature technology, the small scale of production, and inadequate facilities, a
new industry needs to be supported by the government in its early stages rather than immediately having to
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IDFHWKH¿HUFHFRPSHWLWLRQRIWKHPDUNHWSODFH2QO\DIWHUUHDFKLQJDFHUWDLQVWDJHFDQWKHQHZLQGXVWU\EHJLQ
to produce some economic benefits. For this reason, measures such as subsidies, tax incentives, lower
EDUULHUVWRHQWU\FRQFHVVLRQDU\ORDQVDQGVXSSRUWIRUVFLHQWL¿FUHVHDUFKLQUHODWHG¿HOGVDUHHVVHQWLDOIRUWKH
development of new technologies.

5.4. Creating a Green Financial Platform
Energy management companies (EMCOs) are the core of the energy management industry. However,
(0&2VDUHFXUUHQWO\XQDEOHWRREWDLQ¿QDQFLQJGXHWRWKHIDFWWKDWWKHPDMRULW\RI&KLQHVHHQWHUSULVHVDUH
XQZLOOLQJWRHQWHULQWRHQHUJ\PDQDJHPHQWFRQWUDFWLQJW\SHVRIVHUYLFHDQGUHODWHGLQYHVWPHQWDQG¿QDQFLQJ
mechanisms are inadequate. These reasons explain why the Chinese energy services industry remains
small and scattered.

The World Bank/Global Environment Facility has implemented EMCA Phase II from 2004 to 2009. In this
program, the World Bank provided US$22 million to establish a credit system for energy management loans.
China National Investment & Guarantee Corporation provides a guarantee for EMCOs, allowing EMCOs to
LQYHVWLQWKHLUSURMHFWVE\VHFXULQJORDQVIURPWKHEDQNV$IWHU¿YH\HDUVRILPSOHPHQWDWLRQWKLVSURJUDP
has proved to be very effective: a US$22 million guarantee fund and US$1.6 million incremental cost
input have provided the impetus for about 800 million RMB (US$117 million) in private investment, with a
leverage ratio of 1:6. This program has made great achievements in terms of energy conservation, emissions
reduction, and economic returns. By May 2009, contractual income from the program reached 1.61 billion
RMB (US$235.83 million); energy savings amounted to 310,000 tons of coal per year and CO2 emissions
reductions were 710,000 tons per year. The US$22 million guarantee fund has experienced nearly no losses
and can be in circulation in the future. The leading EMCOs like Beijing Shenwu, Hubei Tri-ring, and LdKDUYHVWKDYHDOOEHQH¿WHGIURPWKLVSURJUDP,QRUGHUWRKLJKOLJKWWKHDFKLHYHPHQWVRIWKLVSURJUDP)LJXUH
21 shows a comparison between EMCA Phase I (a grants program, similar to direct appropriation) and
3KDVH,,LQWHUPVRIDWWUDFWLQJFRPPHUFLDO¿QDQFH63

63 Source: Study Report on Competition of China Solar Battery Market 2009, published by China Business Data Center in 2009.
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Figure 19.Comparison of the grant program (EMCA Phase I) and the loan guarantee program (Phase II) in
WHUPVRIFRPPHUFLDO¿QDQFHOHYHUDJH

However, EMCA Phase II as initiated by the World Bank/Global Environment Facility was actually a pilot
SURJUDPDQGWKHUHIRUHLWFRXOGQRWVLJQL¿FDQWO\LQFUHDVHWKHVFDOHRIWKH&KLQHVHHQHUJ\VHUYLFHVLQGXVWU\,Q
order for this industry to grow in China, it has to rely on favorable government policies rather than depending
upon investment from a certain foreign institution or the enterprises themselves.

Alternative energy technologies tend to be characterized by immature business models in some cases,
with perceived high technical risks – though they do tend to have stable expected cash flows. The loan
guarantee program can also be applied to them. In the United States’ economic stimulus plan, US$8 billion
out of US$787 billion have been used as a loan guarantee fund for low-carbon industries. This innovative
financial platform, which is also an important part of President Obama’s energy plan, allows the energy
services industry as well as alternative energy enterprises to face the rigors of the marketplace as quickly as
possible.
7KHUHIRUHZHVXJJHVWWKDWWKH&KLQHVHJRYHUQPHQWVKRXOGHVWDEOLVKDQDWLRQDOHQHUJ\HI¿FLHQF\ORDQ
guarantee fund that would replace part of the state investment in and allocations for energy conservation
DQGDOWHUQDWLYHHQHUJ\%\GRLQJVRDQLQQRYDWLYHJUHHQ¿QDQFLDOSODWIRUPFDQEHFUHDWHGZKLFKZLOOQRW
only direct business investment towards low-carbon industries, but will also contribute to the reform and
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PDWXUDWLRQRI&KLQD¶V¿QDQFLDOVHUYLFHVV\VWHP'XHWRWKHIDFWWKDW&KLQDKDVDKXJHPDUNHWIRUWKHHQHUJ\
VHUYLFHVDQGDOWHUQDWLYHHQHUJ\LQGXVWULHVDVLJQL¿FDQWVKDUHRIWKHORDQJXDUDQWHHIXQGVKRXOGEHGHGLFDWHG
to providing support for a large number of enterprises. If calculated on the basis of a market with projected
needs of 100 billion RMB (US$14.63 billion) in energy conservation and 300 billion RMB (US$43.89 billion)
in alternative energy over the next 10 years, the 80 billion RMB (US$ 11.7 billion) loan guarantee fund has to
be prepared by the government at a leverage ratio of 1:5. Through successive inputs and pilot programs, this
model can reduce business risks and contribute to future implementation in China.
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