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Energy and environment in China

Kejun Jiang and Xiulian Hu 

Energy use in China

due to rap�d econom�c growth, ch�na’s total pr�mary energy consumpt�on 
�ncreased from 400 mega-tonnes of o�l equ�valent (mtoe) �n 1978 to nearly 1,820 
mtoe �n 2007, w�th an annual average rate of �ncrease of 5.3 per cent (F�gure 15.1) 
(nBs 2006a, 2006b, 2007a). coal �s the major energy source, prov�d�ng 70.7 per 
cent of total pr�mary energy use �n 1978 and 71 per cent �n 2006 (F�gure 15.2). 
There has been a dramat�c surge �n recent years �n the rate of �ncrease of energy 
use �n ch�na, as well as w�despread energy shortages.

ch�na’s energy development strategy g�ves h�gh pr�or�ty to conservat�on and  
�mprovements �n energy effic�ency, as well as to the effic�ent and clean use of 
coal and other foss�l-fuel energy sources. The object�ve of develop�ng clean-coal 
technology �s to �mprove the effic�ency of coal ut�l�sat�on, reduce env�ronmental 
pollut�on and promote econom�c development. h�gh effic�ency and clean tech- 
nology w�ll be cruc�al for ch�na to ach�eve a low-em�ss�on development path. 

energy-effic�ency �mprovements �n the steel-mak�ng �ndustry have been 
dr�ven by the d�ffus�on of advanced technology (F�gure 15.3). desp�te these 
�mprovements, steel mak�ng �n ch�na rema�ns about 20 per cent less effic�ent 
than �n Japan. 

To real�se ch�na’s susta�nable development, the nat�onal energy development 
strategy �ncludes a pol�cy of energy conservat�on pr�or�t�sat�on, as well as 
v�gorously develop�ng renewable energy and new energ�es �n ch�na.
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F�gure 15.1 Energy production and consumption in China, 1960–2007
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Source: nat�onal Bureau of stat�st�cs (nBs), 2007b. China Statistical Yearbook 2007, ch�na 
stat�st�cs Press, Be�j�ng.
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F�gure 15.2 Primary energy use in China by energy type, 1957–2006
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F�gure 15.4 Energy-efficiency improvement in China, 1960–2006
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F�gure 15.3 Introduction of energy-efficiency improvements in  
steel making in China, 1970–2000
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Source: J�ang, k., mor�ta, T., masu�, T. and matsuoka, Y., 2006. ‘Global long-term GhG 
m�t�gat�on em�ss�on scenar�os based on AIm’, Environment Economics and Policy Studies, 3.
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ch�na has �mplemented a ser�es of econom�c and technolog�cal pol�c�es 
for energy conservat�on and has also establ�shed a three-t�er system of 
energy sav�ng w�th�n the central government, local governments and �ndustry 
and enterpr�ses s�nce the 1980s. The 1998 energy conservat�on law further 
establ�shed the energy-management system. ch�na has �mplemented a ser�es 
of energy-sav�ng technolog�cal pol�c�es, �nclud�ng start�ng a nat�onal ‘energy 
conservat�on Propaganda Week’, energy-effic�ency standards, a mark�ng and 
authent�cat�on system, and �s effect�vely advanc�ng energy-sav�ng pract�ces 
and �mprov�ng energy effic�ency.

To promote the appl�cat�on of new and renewable energ�es �n the long term, 
ch�na has g�ven financ�al subs�d�es and support to techn�cal development. 
It also prov�des d�scount loans for the development and use of small hydro-
power and w�nd-power plants, �n add�t�on to �mplement�ng tax preferences 
and protect�ve pr�ce pol�c�es. W�th the �mplementat�on of these measures, the 
energy-consumpt�on structure �s be�ng constantly opt�m�sed and the qual�ty of 
energy supply has �mproved. The rap�d development of clean energ�es and the 
growth of the proport�on of h�gh-qual�ty energy �n the total play an �mportant 
role �n enhanc�ng energy effic�ency and �mprov�ng atmospher�c qual�ty.

As a result, energy effic�ency �mproved s�gn�ficantly after 1980. From 1980 to 
2000, the annual average energy �mprovement rate was 5.4 per cent (F�gure 15.4). 
due to the rap�d development of �ndustry �n ch�na after 2000, however, espec�ally 
of energy-�ntens�ve products, �mprovements �n energy effic�ency w�th regard 
to gross domest�c product (GdP) were negat�ve.

Energy supply in China

s�nce the per�od of reform and ‘open�ng-up’, the energy �ndustry has ach�eved 
rap�d growth, contr�but�ng to the susta�nable development of the nat�onal 
economy. ch�na has set up an energy-supply framework that g�ves pr�or�ty to 
coal and focuses on electr�c�ty generat�on and the development of renewable 
energy. It has bu�lt an �ntegrated energy-supply system; there are many 
large coal-m�nes w�th an output capac�ty of more then 10 m�ll�on tonnes and 
petroleum-produc�ng bases have been set up �n daq�ng, shengl�, l�aohe and 
Tal�mu. At the same t�me, gas product�on has �ncreased rap�dly, the proport�on 
of commerc�al�sed renewable resources �n the pr�mary energy structure has 
�mproved, and remarkable progress has been made �n electr�c�ty generat�on.   

In 2004, ch�na replaced russ�a as the second-b�ggest energy produc�ng 
country �n the world. In 2006, pr�mary energy output was 2,201.56 mega-tonnes 
of coal equ�valent (mtce)—an �ncrease of 251 per cent from 1978. coal output 
was up to 2,373 mt, ma�nta�n�ng ch�na’s first-place rank�ng �n the world; gas 
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output reached 58.55 b�ll�on cub�c metres; and o�l output was 185 mt, wh�le 
power generat�on was 2,865.7 terrawatt hours (TWh)—both of wh�ch ranked 
second �n the world.

due to the nature of ch�na’s energy-resource reserves, coal has long 
accounted for a large proport�on of pr�mary energy—up to 70 per cent—and, 
s�nce 2001, the proport�on has �ncreased stead�ly, to 76.7 per cent �n 2006. The 
elast�c�ty coeffic�ent for electr�c power became more than 1 after 2000.

Tables 15.1 and 15.2 show energy output by fuel from 1990 to 2006, the 
rank of ch�nese energy output, and the gross and structure of ch�nese energy 
product�on from 1978 to 2006. 

After 2003, ch�na became a net �mporter of o�l, and, by 2007, a net �mporter 
of energy. At present, ch�na �s the th�rd-largest o�l �mporter �n the world. In 2006, 
ch�na �mported 145.18 mt of crude o�l and 46.01 mt of petroleum products, wh�le 
�t exported 6.34 mt of crude o�l and 15.51 mt of petroleum products; therefore, 
net crude o�l �mports were 138.84 mt and net �mports of petroleum products 
were 30.5 mt. In 2006, the volume of �mports of crude o�l and o�l products was 
worth Us$68 b�ll�on, account�ng for 7.02 per cent of ch�na’s total volume of 

Table 15.1 Chinese energy output by fuel, 1990–2006

Year raw coal  crude o�l Gas (hundred electr�c power hydro-power
 (mt) (mt)  m�ll�on m3)  (TWh) (TWh)
1990 1,080 138.3 153.0 621.2 126.7
1991 1,087 141.0 160.7 677.5 124.7
1992 1,116 142.1 157.9 753.9 130.7
1993 1,150 145.2 167.7 839.5 151.8
1994 1,240 146.1 175.6 928.1 167.4
1995 1,361 150.1 179.5 1,007.0 190.6
1996 1,397 157.3 201.1 1,081.3 188.0
1997 1,373 160.7 227.0 1,135.6 196.0
1998 1,250 161.0 232.8 1,167.0 198.9
1999 1,280 160.0 252.0 1,239.3 196.6
2000 1,299 163.0 272.0 1,355.6 222.4
2001 1,381 164.0 303.3 1,480.8 277.4
2002 1,455 167.0 326.6 1,654.0 288.0
2003 1,722 169.6 350.2 1,910.6 283.7
2004 1,992 175.87 414.6 2,203.3 353.5
2005 2,205 181.35 493.2 2,500.3 397.0
2006 2,373 184.77 585.5 2,865.7 435.8

Source: nat�onal Bureau of stat�st�cs (nBs), 2007b. China Statistical Yearbook 2007, ch�na 
stat�st�cs Press, Be�j�ng. 
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�mports, wh�le the volume of exports of crude o�l and o�l products was worth 
Us$17.48  b�ll�on, account�ng for 2.21 per cent of ch�na’s total volume of exports. 
s�nce 2001, ch�na has �mported much more coal than ever before—up to 38.25 
mt �n 2006, wh�ch was 20 t�mes more than �n 2000. 

Energy and environmental development 

coal �s the ma�n energy source �n ch�na, and the coal-based energy structure 
w�ll be d�fficult to change �n the long term. The relat�vely backward modes of coal 
product�on and consumpt�on have �ncreased the pressure for env�ronmental 
protect�on. coal consumpt�on �s the ma�n reason for ch�na’s a�r pollut�on and �s 
the ma�n source of the country’s greenhouse gas em�ss�ons. W�th the constant 
�ncrease of motor veh�cles �n ch�na, a�r pollut�on �n some c�t�es has become a 
comb�nat�on of soot and veh�cle exhausts. 

The ma�n pollutant em�ss�ons 

Pollution emissions from energy production in China. The �mpact of energy 
product�on on the env�ronment �s man�fested �n the dust pollut�on and gas 
em�ss�ons from coal-m�n�ng and process�ng, and atmospher�c pollut�on from 
the spontaneous combust�on of coal gangue. Accord�ng to data from the China 

Table 15.2 Gross and structure of Chinese energy production, 1978–2006

Year Gross output  Proport�on of energy product�on (%)
 (10,000 tonnes  raw coal crude o�l Gas hydro-power, nuclear
 of standard coal)    power, w�nd power

1978 62,770 70.3 23.7 2.9 3.1
1980 63,735 69.4 23.8 3.0 3.8
1990 103,922 74.2 19.0 2.0 4.8
1995 129,034 75.3 16.6 1.9 6.2
2000 128,978 72.0 18.1 2.8 7.2
2001 137,445 71.8 17.0 2.9 8.2
2002 143,810 72.3 16.6 3.0 8.1
2003 163,842 75.1 14.8 2.8 7.3
2004 187,341 76.0 13.4 2.9 7.7
2005 206,068 76.5 12.6 3.2 7.7
2006 221,056 76.7 11.9 3.5 7.9

Source: nat�onal Bureau of stat�st�cs (nBs), 2007b. China Statistical Yearbook 2007, ch�na 
stat�st�cs Press, Be�j�ng.
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Statistical Yearbook 2007 (nBs 2007b), ch�na’s coal-m�n�ng and wash�ng �ndustry 
�n 2006 em�tted 145,000 tonnes of sulphur d�ox�de, 122,000 tonnes of smoke and 
176,000 tonnes of �ndustr�al dust, w�th removal rates of 38 per cent (sulphur 
d�ox�de), 88 per cent (smoke) and 40 per cent (�ndustr�al dust). In add�t�on, �n 
2006, coal-m�n�ng and process�ng em�tted 5 b�ll�on cub�c metres of methane 
and 2.3 b�ll�on cub�c metres of m�ne water, w�th m�ne-water ut�l�sat�on of less 
than 40 per cent. In 2006, there were more than 1,600 waste dumps conta�n�ng 
4,200 mt of coal gangue, cover�ng 17,000 hectares. more than 700,000 hectares 
have been lost to land collapse caused by m�n�ng.

The other major atmospher�c pollutants �n the energy-product�on process 
are sulphur d�ox�de, n�trogen ox�des and soot from thermal power plants. 
Because of the rap�d �ncrease �n coal consumpt�on �n recent years, ch�na’s 
thermal power �ndustry uses mostly unwashed steam coal, mak�ng the power 
�ndustry the ma�n source of a�r pollut�on. Accord�ng to the China Environmental 
Yearbook 2007 (sePA 2007), �n 2006, the thermal power �ndustry em�tted 12.041 
mt of sulphur d�ox�de (59 per cent of the total for ch�na), 3.467 mt of soot and 
14,000 tonnes of �ndustr�al dust. 
Pollutant emissions from energy consumption in China. The h�gh growth 
of energy consumpt�on �n the �ndustr�al sector �s st�ll the ma�n source of 
em�ss�ons of sulphur d�ox�de. In 2006, the �ndustr�al sector em�tted 10.18 mt of 
sulphur d�ox�de, 18 per cent of wh�ch came from the product�on of non-metall�c 
m�neral products, 15 per cent from ferrous and non-ferrous metal smelt�ng and 
process�ng and 11 per cent from the chem�cal �ndustry.

The ma�n coal-consum�ng prov�nces are shandong, hebe�, shanx� and 
J�angsu, and other h�gh-sulphur coal-consum�ng prov�nces are Gu�zhou, 
s�chuan and chongq�ng �n the southwest, wh�ch are the lead�ng prov�nces for 
sulphur d�ox�de em�ss�ons.

ch�na’s state env�ronmental Protect�on Adm�n�strat�on (sePA) mon�tored 
522 c�t�es �n 2005: 77.4 per cent of the c�t�es had an average annual concentrat�on 
of sulphur d�ox�de at ‘standard II’ (0.06 m�ll�grams per cub�c metre), wh�le 6.5 
per cent were above standard III (0.10 m�ll�grams per cub�c metre). The c�t�es 
w�th the h�ghest levels of sulphur d�ox�de pollut�on were d�str�buted ma�nly 
�n the prov�nces, autonomous reg�ons and mun�c�pal�t�es of shanx�, hebe�, 
Gansu, Inner mongol�a, Yunnan, Guangx�, hube�, shaanx�, henan, hunan, 
s�chuan, l�aon�ng and chongq�ng. In add�t�on, based on compar�sons of coal 
consumpt�on and urban a�r qual�ty �n key c�t�es, the c�t�es w�th the lowest sulphur 
d�ox�de concentrat�ons and best urban env�ronmental qual�ty were ha�kou, 
sanya, Zhaoq�ng, Be�ha�, Zhanj�ang and Zhuha�—all of wh�ch had low levels 
of coal consumpt�on and a good-qual�ty energy structure.
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em�ss�ons of n�trogen ox�des and energy act�v�t�es are closely related. The 
ma�n sources for the em�ss�on of these gases are power-generat�on bo�lers, 
�ndustr�al bo�lers and k�lns us�ng natural gas, coal and heavy o�l as the�r ma�n 
fuel source, as well as the product�on of n�tr�c ac�d, n�trogen fert�l�ser and 
explos�ves and veh�cle exhausts. As there are a var�ety of factors related to 
n�trogen ox�des em�ss�on and combust�on processes, such as the technolog�cal 
level of the product�on process, �t �s d�fficult for sePA to mon�tor these 
em�ss�ons, and there are no accurate data among the env�ronmental stat�st�cs 
for the em�ss�ons of n�trogen ox�des. Accord�ng to a prel�m�nary est�mate, �n 
2006, ch�na em�tted a total of about 14 mt of n�trogen ox�des—an �ncrease of 
8.5 per cent compared w�th 2000. In the total amount of n�trogen ox�des, thermal 
power accounted for 40 per cent and �ndustr�al bo�lers and k�lns, chem�cal 
product�on processes and veh�cle exhausts made up the rema�nder.

In 2006, the ma�n sources of �ndustr�al dust em�ss�ons �n ch�na were as 
follows: thermal power, 45 per cent; non-metall�c m�neral product�on, 18 per 
cent; ferrous and non-ferrous metals smelt�ng and press�ng, 15 per cent; 
chem�cal raw mater�als and chem�cal product�on, 10 per cent. 

In 2005, mon�tor�ng of ac�d ra�n was carr�ed out �n 696 ch�nese c�t�es. Ac�d 
ra�n was recorded �n 357 c�t�es, w�th the average annual ra�nfall ph value �n 
the range of 3.87–8.35, account�ng for 51.3 per cent of c�ty stat�st�cs. The c�t�es 
w�th an average annual ra�nfall ph value of less than 5.6 accounted for 38.4 per 
cent, w�th an �ncrease of 1.8 per cent compared w�th 2004. The proport�on of 
c�t�es w�th an average annual ra�nfall ph value of 5.6 or less �ncreased by 0.7 per 
cent, wh�le the proport�on of c�t�es w�th a ph value of less than 4.5 �ncreased 
by 1.9 per cent. The c�t�es w�th frequency of ac�d ra�n over 80 per cent have 
�ncreased by 2.8 per cent. The c�t�es w�th low ph value of the average annual 
prec�p�tat�on and a h�gher frequency of ac�d ra�n than that of 2004 shows that 
ch�na’s ac�d ra�n pollut�on became more ser�ous �n 2005. Table 15.3 shows the 
major pollut�on em�ss�ons �n ch�na from 1995 to 2006. 

Greenhouse gas em�ss�ons 

The rap�d �ncrease of energy use �n ch�na has caused large quant�t�es of carbon 
d�ox�de em�ss�ons. F�gure 15.5 presents recent carbon d�ox�de em�ss�ons �n 
ch�na. ch�na �s now the world’s second-largest em�tter of greenhouse gases, 
after the Un�ted states. It �s bel�eved that, �f there �s no change �n the trend of 
�ncreas�ng energy use, ch�na’s carbon d�ox�de em�ss�ons w�ll overtake those 
of the Un�ted states �n the near future—mak�ng ch�na the largest em�tter �n 
the world. 
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Table 15.3 Major pollution emissions in China, 1995–2006

Year sulphur  dust (mt) Industr�al Waste  chem�cal Industr�al
 d�ox�de (mt)   dust (mt) water (100 oxygen sol�d waste
    m�ll�on m3) demand (mt)   (mt)
1995 23.70 17.44 17.31 415.3 .. 22.27
2000 19.95 11.65 10.92 415.2 14.45 31.86
2001 19.48 10.70  9.91 432.9 14.05 28.94
2002 19.27 10.13  9.41 439.5 13.67 26.35
2003 21.59 10.48 10.21 460.0 13.34 19.41
2004 22.55 10.95 9.05 482.4 13.39 17.62
2005 25.49 11.82 9.11 523.0 14.14 16.55
2006 25.89 10.89 8.08 536.8 14.28 13.02

Source: state env�ronmental Protect�on Adm�n�strat�on (sePA), 2007. China Environmental 
Year Book 2007, ch�na env�ronmental Yearbook Press, Be�j�ng.

F�gure 15.5 Carbon dioxide emissions in China, 1990–2006
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ch�na’s mass�ve explo�tat�on of foss�l fuels has resulted �n a rap�d �ncrease �n 
em�ss�ons of methane, wh�ch �s the second most �mportant greenhouse gas after 
carbon d�ox�de. natural processes and human act�v�t�es can generate methane 
em�ss�ons. The ma�n human-made sources of methane �nclude r�ce cult�vat�on, 
cattle and sheep breed�ng, decompos�ng garbage �n landfill, and coal-m�n�ng, 
gas and o�l extract�on, process�ng and transportat�on. Global annual methane 
em�ss�ons caused by an�mal �ntest�nal fermentat�on are 60–100 mt, account�ng 
for 22 per cent of the anthropogen�c total; methane em�ss�ons from an�mal dung 
amount to 20–30 mt, account�ng for 5.5–8 per cent of the anthropogen�c total. 
ch�na �s the lead�ng country for an�mal breed�ng, and an�mal enter�c fermentat�on 
and an�mal dung are ch�na’s largest sources of methane em�ss�ons. ch�na’s r�ce 
plantat�ons account for about 21 per cent of the global total, and r�ce grow�ng �s 
one of the ma�n sources of methane em�ss�ons. 

ch�na �s the world’s largest coal-m�n�ng country, most of wh�ch �s under-
ground m�n�ng, account�ng for 95 per cent of the total coal product�on. coal-
m�n�ng �s the key source of energy product�on-related methane em�ss�ons. 
Accord�ng to the China Climate Change Initial National Communication 
subm�tted �n 2004 by the ch�nese government to the Un Framework convent�on 
on cl�mate change conference, �n l994, ch�na’s methane em�ss�ons were about 
34.29 mt—9.37 mt (27 per cent) of wh�ch were caused by energy-generat�on 
act�v�t�es. W�th the rap�d �ncrease �n ch�na’s coal and natural gas product�on 
�n recent years, methane em�ss�ons caused by energy act�v�ty have also been 
�ncreas�ng greatly. It �s est�mated that gas produced �n the coal-m�n�ng process 
(the ma�n component of wh�ch �s methane) �n ch�na �ncreased from about 
9.6 b�ll�on cub�c metres �n 2000 to about 12 b�ll�on cub�c metres �n 2004—an 
�ncrease of 25 per cent. The large volume of coal-m�ne gas em�ss�ons �s not 
only a waste of a valuable clean-energy resource, �t has caused a rap�d r�se �n 
methane gas em�ss�ons �n ch�na. 

Policy measures for environmental and energy development

The ch�nese Government attaches great �mportance to env�ronmental protect�on, 
and strengthen�ng env�ronmental protect�on has become a bas�c nat�onal pol�cy. 
commun�ty awareness of env�ronmental protect�on has generally �mproved. 
After the Un conference on the env�ronment and development �n 1992, ch�na 
formulated the China Agenda 21, and took comprehens�ve measures �n the fields 
of law and econom�cs and appl�ed other means to strengthen env�ronmental 
protect�on, ach�ev�ng pos�t�ve progress. The ma�n components of ch�na’s energy 
pol�cy are the reduct�on and effect�ve management of env�ronmental damage 
and pollut�on �n the process of energy development and ut�l�sat�on. 
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Adher�ng to the strategy of econom�cal, clean and safe development

ch�na’s energy development adheres to a pol�cy of econom�cal, clean and 
safe development and solves problems through development and reform. The 
government �mplemented the sc�ent�fic development concept, adheres to the 
people-centred pol�cy or strategy, changes the concept of development to g�ve 
pr�or�ty to human development, �nnovates the mode of development, �mproves 
the qual�ty of growth and development. The government �ns�sts that energy 
development follow a path of h�gh technology, low resource consumpt�on, less 
env�ronmental pollut�on, good econom�c returns and publ�c safety �n order to 
ach�eve comprehens�ve, coord�nated and susta�nable development.

ch�na’s energy development adheres to the bas�c pr�nc�ples of rely�ng on 
the domest�c market and open�ng up to the global economy, wh�le ensur�ng a 
steady supply of energy and promot�ng global energy development along w�th 
the steady growth of domest�c energy. ch�na’s energy development w�ll br�ng 
more development opportun�t�es to other countr�es �n the world, open space 
for development �n the �nternat�onal market and make a pos�t�ve contr�but�on 
to the secur�ty and stab�l�ty of the world’s energy suppl�es. 

The bas�c contents of ch�na’s energy strategy are: to g�ve pr�or�ty to conservat�on; 
to rely on the domest�c market; to attach �mportance to d�vers�fied development 
and env�ronmental protect�on; to rely on sc�ence and technology; to strengthen 
�nternat�onal cooperat�on; and to make efforts to bu�ld a stable, econom�cal, 
clean and safe energy-supply system to support susta�nable econom�c and soc�al 
development. 
Giving priority to conservation. resource conservat�on �s a bas�c nat�onal 
pol�cy �n ch�na, comb�n�ng energy development and conservat�on. Pr�or�ty �s 
g�ven to conservat�on, chang�ng the mould of econom�c development, adjust�ng 
the �ndustr�al structure and encourag�ng research and development of energy-
sav�ng technology. Pr�or�ty �s also g�ven to the �mplementat�on of energy-sav�ng 
products, �mproved energy management and energy-sav�ng regulat�ons and 
cont�nu�ng �mprovements �n energy effic�ency. 
Domestic supply. ch�na w�ll rely ma�nly on domest�c energy suppl�es to meet 
�ts grow�ng demand for energy by stead�ly �mprov�ng the secur�ty and capac�ty 
of the domest�c supply. 
Diversified development. ch�na w�ll ensure a steady supply of energy 
through an orderly development of coal-generated electr�c�ty, accelerat�ng the 
development of energy generat�on from o�l and natural gas and encourag�ng the 
development of coal-bed methane product�on. It w�ll also develop renewable 
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energy sources such as hydro-power, and promote nuclear power development, 
the sc�ent�fic development of alternat�ve energy sources, the opt�m�sat�on of 
energy structures and the �mplementat�on of mult�-source energy.
Science and technology. ch�na rel�es on the sc�ent�fic and technolog�cal 
progress of energy development, wh�le strengthen�ng the capac�ty for 
�ndependent �nnovat�on, �mprov�ng the absorpt�on of �mported technology 
and re-�nnovat�on capab�l�t�es, ach�ev�ng breakthroughs �n the development 
of new energy technology, �mprov�ng key technology and major equ�pment 
manufactur�ng, creat�ng new methods of energy development and enhanc�ng 
�ts development potent�al. 
Environmental protection. ch�na has a goal of bu�ld�ng a resource-sav�ng and 
env�ronmentally fr�endly soc�ety. It act�vely promotes coord�nat�on between 
energy and env�ronmental development, prov�d�ng protect�on �n the course of 
development and str�v�ng for susta�nable development. 
Mutually beneficial cooperation. ch�na adheres to a pr�nc�ple of equal�ty 
and mutual benefit. It has strengthened �ts energy cooperat�on w�th the 
Internat�onal energy Agency and the �nternat�onal commun�ty. It �s work�ng 
act�vely to �mprove the mechan�sms for global cooperat�on to ach�eve and 
ma�nta�n �nternat�onal energy secur�ty and stab�l�ty. 

The seventeenth nat�onal People’s congress of the commun�st Party of 
ch�na, held �n october 2007, �dent�fied a need to speed up the transformat�on of 
development, to quadruple per cap�ta GdP from 2000 levels by 2020 by opt�m�s�ng 
the �ndustr�al structure, �mprov�ng effic�ency and lower�ng consumpt�on wh�le 
protect�ng the env�ronment. Gu�del�nes for the eleventh F�ve-Year Plan (2006–10) 
for nat�onal econom�c and soc�al development clearly propose that, by 2010, 
the un�t of energy use of GdP be reduced by 20 per cent from 2005 levels, and 
the em�ss�on of major pollutants should be reduced by 10 per cent. 

To ach�eve the goals of econom�c and soc�al development, the energy 
development object�ves �n the eleventh F�ve-Year Plan are: by the end of the F�ve-
Year Plan, the energy supply w�ll meet the bas�c needs of the nat�onal economy 
and soc�al development; progress w�ll be made �n energy conservat�on; energy 
effic�ency w�ll be �ncreased; �ndustr�al structures w�ll be further opt�m�sed; 
technolog�cal progress, econom�c effic�ency and market compet�t�veness w�ll 
be enhanced s�gn�ficantly; macroeconom�c regulat�on and control of the energy 
sector, market superv�s�on, laws and regulat�ons, and the emergency warn�ng 
system adapted for the soc�al�st market economy w�ll gradually be perfected; 
and coord�nat�on between energy, econom�c, soc�al and env�ronmental 
development w�ll be ach�eved. 
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Promot�on of energy conservat�on 

ch�na �s a develop�ng country w�th a large populat�on and a relat�ve shortage 
of resources. To ach�eve susta�nable econom�c and soc�al development, ch�na 
must take the road of resource conservat�on. ch�na planned and carr�ed out 
energy-conservat�on efforts �n the early 1980s, through the �mplementat�on 
of the pol�cy of ‘development and conservat�on s�multaneously, conservat�on 
first’, and, by the end of last century, �t had ach�eved �ts goal of a doubl�ng of 
econom�c and energy-consumpt�on growth. To cont�nue to promote energy 
conservat�on, the ch�nese government has further proposed to adopt resource 
conservat�on as a bas�c nat�onal pol�cy and �t has �ssued a dec�s�on called ‘work 
of the state counc�l on strengthen�ng energy sav�ng’. The ch�nese government 
has always regarded energy conservat�on as the ma�n component of macro-
regulat�on and control, to change the development mould and opt�m�se the 
�ndustr�al structure. In the course of promot�ng energy sav�ngs, the government 
emphas�ses rely�ng on restructur�ng, on sc�ent�fic and technolog�cal progress, 
strengthen�ng management and the legal system, deepen�ng reforms and the 
part�c�pat�on of all c�t�zens. The government formulated and �mplemented a 
‘spec�al long-term plan for energy sav�ng’, set goals to reduce energy consumpt�on 
dur�ng the eleventh F�ve-Year Plan and to �mplement energy-sav�ng tasks �n the 
prov�nces, autonomous reg�ons and mun�c�pal�t�es, as well as �n key enterpr�ses. 
ch�na �s �mprov�ng �ts system of GdP and energy-consumpt�on �nd�cators, and 
energy consumpt�on w�ll be �ncluded �n comprehens�ve evaluat�ons and annual 
assessments of econom�c and soc�al development. ch�na w�ll �mplement a 
bullet�n of un�ts of GdP energy consumpt�on �ndexes, �mplement energy-sav�ng 
respons�b�l�t�es and accountab�l�ty, construct an energy-effic�ent �ndustr�al system 
and promote fundamental changes �n econom�c development. ch�na’s measures 
for full �mplementat�on of energy conservat�on measures �nclude the follow�ng. 

Promote structural readjustment. For a long t�me, the ma�n reason for 
ch�na’s low-energy effic�ency has been that the mode of econom�c growth 
�s extens�ve and h�gh-energy �ndustr�es takes too large a part. ch�na 
�ns�sts on chang�ng the mode of development, adjust�ng the �ndustr�al 
structure and the �nternal structure of �ndustry as the strateg�c focus for 
energy conservat�on, and creat�ng an econom�c development mould w�th 
low �nput, low consumpt�on, low em�ss�ons and h�gh effic�ency. ch�na 
w�ll accelerate the opt�m�sat�on and upgrad�ng of the �ndustr�al structure, 
act�vely develop�ng h�-tech and serv�ce �ndustr�es, str�ctly l�m�t�ng 
the development of h�gh-energy and h�gh water use �ndustr�es, and 
el�m�nat�ng backward product�on capac�ty. It w�ll promote fundamental 
changes �n econom�c development to speed up construct�on of an energy-
effic�ent �ndustr�al system. 

•
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Strengthen industrial energy conservation. Industry �s the key area 
of ch�na’s energy consumpt�on. ch�na has dec�ded to take the road 
to h�gh sc�ent�fic and technolog�cal content, good econom�c returns, 
low resource consumpt�on, less env�ronmental pollut�on, less human 
resources, faster development of h�gh-tech �ndustr�es, and the use of 
new and advanced appl�cable technolog�es to transform trad�t�onal 
�ndustr�es and �mprove the overall level of �ndustr�al development. 
The government w�ll focus on strengthen�ng energy sav�ngs �n the 
product�on of �ron and steel, non-ferrous metals, coal, electr�c�ty, o�l, 
petrochem�cals, chem�cals and construct�on mater�als. energy sav�ngs 
w�ll be �mplemented �n 1,000 enterpr�ses, w�th a focus on �mprov�ng the 
management of energy sav�ngs �n �ndustr�al enterpr�ses that consume 
more than 10,000 tonnes of standard coal. The�r product structure w�ll 
be adjusted, accelerat�ng technolog�cal transformat�on and �mprov�ng 
the�r management, to reduce energy consumpt�on. The government 
supports a number of major energy-sav�ng demonstrat�on projects, 
promot�ng �ndustr�al energy-effic�ency levels and el�m�nat�ng backward, 
h�gh-energy products, as well as �mprov�ng access to an effic�ent 
energy market. 

Implementation of energy-saving projects. ch�na �s �mplement�ng 
10 key energy-sav�ng projects, such as o�l conservat�on, cogenerat�on 
and waste-heat ut�l�sat�on; demonstrat�on projects focused on energy-
sav�ng construct�on; and encourag�ng the use of energy-sav�ng products. 
The government w�ll push for transformat�on of the ex�st�ng energy-
conservat�on measures �n construct�on, and promote the extens�ve use 
of new bu�ld�ng mater�als. It w�ll �mplement measures for conservat�on 
and alternat�ve petroleum eng�neer�ng and sc�ent�fic development of 
alternat�ve fuels. It w�ll speed up the phas�ng out of old automob�les 
and sh�ps, wh�le act�vely develop�ng publ�c transport, restr�ct�ng h�gh 
fuel use veh�cles and develop�ng energy-sav�ng and env�ronmentally 
fr�endly veh�cles. ch�na w�ll speed up the transformat�on of coal-fired 
�ndustr�al bo�lers and furnaces and reg�onal cogenerat�on and waste-
heat capture programs to �ncrease the effic�ency of energy use. The 
government w�ll promote ‘green’ l�ght�ng projects and the use of effic�ent 
electr�cal appl�ances, h�gh-effic�ency coal stoves and energy-sav�ng 
hous�ng technology. In rural areas, old h�gh-energy farm mach�nery 
and fish�ng boats w�ll be phased out, and agr�cultural and rural energy-
sav�ng measures w�ll be promoted. The government and the commun�ty 
w�ll play lead�ng roles �n energy conservat�on, mon�tor�ng and techn�cal 
serv�ce systems. 

•

•
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Strengthening of energy management. The ch�nese government has 
establ�shed a system of compulsory purchases of energy-sav�ng products, 
and act�vely promotes the pr�or�t�sed procurement of energy-conservat�on 
products (�ncluded water-related products). Government procurement 
w�ll play an act�ve role �n gu�d�ng these pol�c�es, lead�ng the soc�ety 
towards the use of energy-sav�ng products. It w�ll study and formulate 
fiscal and taxat�on pol�c�es to encourage energy conservat�on, �mplement 
preferent�al taxat�on pol�c�es for comprehens�ve ut�l�sat�on of resources 
and establ�sh a mult�-channel energy financ�ng mechan�sm. ch�na w�ll 
deepen the reform of energy pr�ces, create a s�tuat�on favourable to the 
energy pr�ce format�on mechan�sm, �mplement fixed-asset �nvestment 
project assessment and ver�ficat�on of energy-sav�ng systems, and 
restr�ct the source of energy-consumpt�on growth. The government w�ll 
establ�sh new mechan�sms for energy-sav�ng enterpr�ses, labell�ng of 
energy-effic�ent products, and promote energy management and energy-
sav�ng voluntary agreements. It w�ll establ�sh sound energy-sav�ng laws 
and regulat�ons, and step up law enforcement. 

Creating an energy-saving society. ch�na publ�c�ses the �mportance 
of energy conservat�on �n a var�ety of forms, cont�nuously �mprov�ng 
people’s awareness of resource conservat�on. It promotes a culture of 
energy conservat�on, and works hard to create healthy, c�v�l�sed and 
econom�cal consumpt�on patterns. energy conservat�on �s an �ntegral 
part of bas�c educat�on, vocat�onal educat�on, h�gher educat�on and 
the techn�cal tra�n�ng system. The government uses newspaper, rad�o, 
telev�s�on and other med�a to promote knowledge of energy conservat�on; 
�t holds an energy conservat�on publ�c�ty week, and mob�l�ses the 
commun�ty to part�c�pate �n establ�sh�ng long-term energy-sav�ng 
mechan�sms throughout soc�ety.

recent �ncreases �n energy demand have caused shortages and env�ronmental 
problems. recogn�s�ng th�s, the ch�nese government has made efforts to soften 
energy pressure, by �ntroduc�ng var�ous pol�c�es and �nstruct�ons. energy has 
become one of the government’s top concerns, espec�ally s�nce 2004. recent 
energy pol�c�es �nclude the med�um and long-Term energy conservat�on Plan, 
the eleventh F�ve-Year energy Plan, the renewable energy law and the Fuel 
effic�ency standard for Passenger Veh�cles. 

In 2005, the government set a target of reduc�ng energy �ntens�ty by 20 per 
cent between 2005 and 2010. In order to reach the target, several programs were 
�ntroduced, �nclud�ng 10 key energy-conservat�on projects (Table 15.4) and a 
mon�tor�ng program for 1,000 large energy users. The government regulates 

•

•
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subs�d�es for renewable energy and a fuel tax and an energy tax are under d�sc- 
uss�on. The fuel tax w�ll be �mplemented as part of the eleventh F�ve-Year 
Plan.

Promot�ng coord�nat�on of energy development w�th env�ronmental 
protect�on 

cl�mate change �s a major global problem concern�ng the �nternat�onal comm- 
un�ty. It �s not, however, just an env�ronmental problem; ult�mately, �t �s a develop- 
ment problem. The �ncreas�ng development and ut�l�sat�on of energy are the 
ma�n causes of env�ronmental pollut�on and cl�mate change. All countr�es must 
find ways to correctly handle the relat�onsh�p between the development and 
ut�l�sat�on of energy, env�ronmental protect�on and cl�mate change.

ch�na �s a develop�ng country �n the early stages of �ndustr�al�sat�on. ch�na’s 
carbon d�ox�de em�ss�ons from foss�l fuels represent only 9.3 per cent of global 

Table 15.4 Energy-conservation projects approved by the Chinese 
government in 2005

Program Potent�al annual energy sav�ngs

coal-fired �ndustr�al bo�ler convers�on and  70 mtce (convers�on) 
�ncreases �n energy effic�ency 35 mtce (effic�ency)

heat–power cogenerat�on 5 mtce
res�dual heat and pressure usage 2.66 mtce (steel �ndustry)
 3 mtce (cement �ndustry)
 1.35 mtce (coal-m�n�ng �ndustry)
o�l conservat�on and subst�tut�on 35 mt o�l 
electr�cal mach�nery system energy 20 b�ll�on k�lowatt hours of electr�c�ty

conservat�on
energy system opt�m�sat�on str�ve to ach�eve �nternat�onal benchmarks for  
 energy effic�ency �n steel, petrochem�cal and  
 chem�cal �ndustr�es
energy conservat�on �n construct�on 50 mtce
Green l�ght�ng 29 b�ll�on k�lowatt hours of electr�c�ty
energy conservat�on by government reduce energy consumpt�on per cap�ta and  

organ�sat�ons per area of office space by 20 per cent 
 between 2002 and 2010

energy conservat�on mon�tor�ng and  Implementat�on began �n 2006
technology serv�ces system construct�on

Source: nat�onal development research comm�ss�on.
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em�ss�ons, wh�le �ts per cap�ta carbon d�ox�de em�ss�ons put �t at number 92 �n 
the world; �ts un�t of GdP carbon d�ox�de em�ss�on elast�c�ty coeffic�ent �s also 
very small. As a respons�ble develop�ng country, ch�na has pa�d great attent�on 
to env�ronmental protect�on and global cl�mate change.

Treat�ng env�ronmental protect�on as a bas�c nat�onal pol�cy, the ch�nese 
government has s�gned the Un Framework convent�on on cl�mate change, has 
set up a nat�onal body to coord�nate cl�mate change measures, subm�tted a 
‘nat�onal commun�cat�on of �nformat�on on �n�t�al cl�mate change’, establ�shed the  
‘clean development mechan�sm management approach’, developed a nat�onal 
program to cope w�th the effects of cl�mate change, and has �mplemented a 
ser�es of pol�c�es and measures related to env�ronmental protect�on and cl�mate 
change.

Goals for the per�od of the eleventh F�ve-Year Plan �nclude conta�n�ng the  
bas�c trend of ecolog�cal deter�orat�on, reduc�ng the total d�scharge of major pollu-
tants by 10 per cent and effect�vely controll�ng greenhouse gas em�ss�ons.

ch�na �s act�vely adjust�ng �ts econom�c and energy structure, comprehens�vely 
promot�ng energy conservat�on, focus�ng on the prevent�on and control of env�r-
onmental pollut�on, and effect�vely controll�ng pollut�on em�ss�ons, to promote 
the coord�nated development of energy and protect�on of the env�ronment.

cl�mate change pol�c�es

on 4 June 2007, the National Program for Climate Change (NPCC) was relea-
sed—the first such program �n the develop�ng world. Th�s document spec�fied 
ch�na’s object�ves, bas�c pr�nc�ples, key act�v�t�es and projects, as well as 
pol�c�es and measures for the country as a response to cl�mate change up to 
the year 2010. ch�na w�ll comm�t to complet�ng all the tasks set out �n NPCC, 
wh�le construct�ng a resource-conservat�ve and env�ronmentally fr�endly 
soc�ety, bu�ld�ng nat�onal capac�ty to m�t�gate and adapt to the effects of cl�mate 
change, and contr�but�ng further to the protect�on and understand�ng of the 
global cl�mate system.

The NPCC �ncludes the follow�ng
• ch�na’s current and future efforts to deal w�th cl�mate change 
• the �mpacts and challenges of cl�mate change �n ch�na
• gu�del�nes, pr�nc�ples and object�ves for ch�na to respond to cl�mate 

change 
• pol�c�es and measures to address cl�mate change 
• ch�na’s pos�t�on on key cl�mate change �ssues and the need for 

�nternat�onal cooperat�on. 
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In the short term, em�ss�on-m�t�gat�on pol�c�es w�ll be �mplemented ma�nly 
through domest�c energy-effic�ency pol�c�es, renewable energy development, 
nuclear energy development, domest�c susta�nable development and energy 
secur�ty. In the long term, ch�na’s cl�mate change pol�c�es w�ll focus on further 
reduct�ons �n greenhouse gas em�ss�ons and pol�c�es such as a carbon tax, carbon  
pr�c�ng and so on. ch�na w�ll work together w�th other countr�es by jo�n�ng an 
�nternat�onal em�ss�ons-reduct�on reg�me.

Energy and emission scenarios

Accord�ng to the IPAc-em�ss�on model, the pr�mary energy demand �n the 
basel�ne scenar�o w�ll reach 4.5 b�ll�on tce �n 2020 and 5.36 b�ll�on tce �n 2030, 
w�th an annual growth rate of 3.6 per cent and an energy demand elast�c�ty of 
0.58. coal st�ll accounts for the major part of ch�na’s energy consumpt�on (2.2 
b�ll�on tce �n 2030, or 58 per cent of the total pr�mary energy demand) and the 
need for natural gas w�ll have a rap�d �ncrease, from 4 per cent to 12.3 per cent 
of the total energy demand from 2000 to 2030 (Table 15.4). 

By assum�ng the adopt�on of energy and env�ronmental pol�cy measures, 
the pr�mary energy demand �n pol�cy scenar�o results �s descr�bed �n table 5. 
compared to the basel�ne scenar�o, there �s 385 m�ll�on tce energy demand by 
2020, 4280 mtce �n by 2030. There are 668 m�ll�on tce reduct�on �n 2020 and 1082 
m�ll�on tce �n 2030. There are pressures to apply these pol�cy opt�ons �n order 
to reach the lower energy demand scenar�o, and these should be �ntroduced 
at the earl�est opportun�ty to take advantage of the long l�fespan of energy 
technolog�es.

energy demands �n the basel�ne and pol�cy scenar�os are g�ven �n Table 15.6 
and Table 15.7. coal use �n final energy keep go�ng up due to energy �ntens�ve 
products’ �ncrease, such as steelmak�ng, and demand for space heat�ng �n the 
serv�ce and res�dent�al sector. natural gas and electr�c�ty �ncreased qu�ckly w�th 
a share 9.2 per cent and 23.9 per cent �n 2030, �ncreas�ng from 2.7 per cent and 17 
per cent �n 2005. Industry �s major sector for energy consumpt�on. The �ncrease 
for energy demand �n �ndustry up to 2020 cont�nues due to �ncreas�ng of energy 
�ntens�ve sector, but the growth rate �s smaller than between 2000–2005.

co2 em�ss�ons �n 2020 and 2030 w�ll reach 2.72 b�ll�on tons and 3.08 
b�ll�on tons respect�vely. In the pol�cy scenar�o, the co2 em�ss�on w�ll be 
lowered by 28.3 per cent dur�ng the same per�od.

A package of pol�cy opt�ons could be adopted now to reduce the growth 
rate of energy demand. Pol�c�es that would help ch�na move to a low-energy 
demand scenar�o �nclude promot�on of the penetrat�on of h�gh energy-effic�ency 
technolog�es; fiscal energy and env�ronment pol�c�es, veh�cle fuel taxes; 
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subs�d�es for renewable energy; em�ss�on taxes; resource taxes; promot�on of 
publ�c �nvolvement (Table 15.8).

A package of pol�cy opt�ons could be adopted now to reduce the growth 
rate of energy demand. Pol�c�es that would help ch�na move to a low-energy 
demand scenar�o �nclude promot�on of the penetrat�on of h�gh energy-effic�ency 
technolog�es; fiscal energy and env�ronment pol�c�es, veh�cle fuel taxes; 
subs�d�es for renewable energy; em�ss�on taxes; resource taxes; promot�on of 
publ�c �nvolvement (Table 15.8).

Conclusion 

ch�na’s energy demand �s �ncreas�ng rap�dly as a result of rap�d econom�c 
development. Th�s trend �s expected to cont�nue for several decades.

The ch�nese government has announced a package of energy-effic�ency 
pol�c�es, renewable energy pol�c�es and env�ronmental em�ss�on-control 
pol�c�es to reach �ts env�ronmental targets. There �s, however, st�ll s�gn�ficant 
pressure to prov�de energy secur�ty and to control env�ronmental pollut�on. The 
�ncrease �n energy demand means ch�na w�ll have to work hard to ma�nta�n 
�ts energy supply and energy �mports. The �ncrease �n demand also �ncreases 
the em�ss�ons of pollutants.

Table 15.7 Final energy demand in baseline scenario

 coal coke coal gas o�l n.Gas heat electr�c�ty Total
2000 421.6  81.2  12.8  265.2  22.2  59.5  148.7  1011.2 
2005 670.5  196.8  26.7  405.5  44.9  90.5  269.8  1704.7 
2010 934.1  224.8  31.2  614.3  77.8  158.8  407.3  2448.3 
2020 1087.6  211.3  33.0  1039.2  145.9  273.1  566.4  3356.6 
2030 1136.6  164.7  23.8  1504.5  246.0  400.3  720.4  4196.3 

Source: Authors’ project�ons.

Table 15.8 Final energy demand in policy scenario

 coal coke coal gas o�l n.Gas heat electr�c�ty Total
2000 394.8  82.9  12.8  271.3  22.2  54.0  153.3  991.4 
2005 616.7  192.1  26.7  405.1  45.0  83.4  280.2  1649.2 
2010 684.8  212.8  26.3  501.6  67.0  110.7  411.2  2014.4 
2020 801.9  187.8  29.7  823.7  178.0  174.4  588.1  2783.6 
2030 757.1  125.0  18.9  951.4  283.1  202.9  735.4  3073.8 

Source: Authors’ project�ons.
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ch�na �s pay�ng great attent�on to cl�mate change �ssues. domest�c act�on on 
energy effic�ency and renewable energ�es has contr�buted to ch�na’s m�t�gat�on 
of greenhouse gas em�ss�ons.

Analys�s of var�ous scenar�os for the future shows that such a h�gh level of 
energy demand and �mports w�ll put heavy pressure on ch�na’s energy-supply 
system. A well-des�gned strategy for the energy system and energy-�ndustry 
development should therefore be prepared. That strategy should cons�der the 
follow�ng opt�ons.

Because technolog�cal progress �s key to reduc�ng energy demand and 
ensur�ng a clean future, much more emphas�s should be placed on 
new-generat�on technolog�es. In the s�mulat�ons, technolog�cal progress 
contr�butes much of the energy sav�ngs wh�le hav�ng no negat�ve effects 
on publ�c welfare. 

export taxes are �mposed on energy-�ntens�ve products. energy, resource 
and s�m�lar taxes have s�gn�ficant effects on energy sav�ng and opt�m�sat�on 
of the econom�c structure. They should be g�ven much more attent�on.

l�ke other develop�ng countr�es w�th h�gh levels of energy �mports, ch�na 
should establ�sh an energy secur�ty system. The s�ze of strateg�c storage 
should be determ�ned based on a global o�l market s�tuat�on.

If there �s no strong control of em�ss�ons, pollut�on w�ll �ncrease qu�ckly �n  
the short term. In the longer term, some pollutant em�ss�ons could 
be controlled by �mplement�ng var�ous measures adopted by the 
government.

clean-coal technology should be emphas�sed to m�t�gate em�ss�ons from 
coal combust�on. only a few countr�es �n the world are us�ng coal on a 
large scale; development of clean-coal technolog�es therefore depends 
on them. ch�na �s the largest user of coal �n the world, and �ts use of coal 
w�ll �ncrease �n the future (by 2020, ch�na could account for more than 40 
per cent of global coal consumpt�on). Therefore, clean-coal technology 
�s cruc�al. ch�na should have a clear development plan to promote clean-
coal technology, work�ng closely w�th other countr�es to develop a new 
generat�on of clean-coal technolog�es.

Because of �ts low product�on costs, ch�na �s l�kely to become a major 
manufactur�ng centre, produc�ng energy and resource-�ntens�ve products. 
ch�na must ensure �t does not become excess�vely rel�ant on raw mater�als, the 
extract�on of wh�ch causes damage to the env�ronment. external costs should be 
�ncluded �n product�on costs. Plann�ng for energy and resource-�ntens�ve products 
should �nclude measures to avo�d env�ronmental and econom�c damage.

•

•

•

•

•
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