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Throughout  this decade, China's real gross 
domestic product (GDP) has grown an aver- 
age of over 11% each year. Although the 
recent economic troubles in Asia may 
dampen this trend, the likelihood for strong 
long-term growth raises serious questions 
about energy import requirements and the 
global environment. T o  help file1 her un- 
precedented growth, in 1993 China became 
a net importer of oil for the first time in his- 
tory. In 1997, her average net iinports were 
800 thousand barrels per day, twice the 
1995 levels 1 1 ) .  The  iinnact of China's total ~, 

fossil fuel consumption also dominates the 
politics of global environinental change. 
Any climate protection resulting from the 
greenhouse gas ,treaty negotiated in Kyoto, 
Japan, and opening for signature at the 
United Nations on  16 March. will deuend 
on the future of Chinese emissions. 

Chinese oil iinports could reach 7 to 8 
million barrels (mbbl) per day by 2015, and 
13 to 15 inbbl per dav bv 2025 12). I11 coin- 
parison, the uni ted '  ~ i a t e s  currently iin- 
ports 8.4 inhhl per day. A large share of cur- 
rent Chinese iinports come from the Per- 
sian Gulf. Together with projected global 
declines in oil production in 20 years ( 3 ) ,  
these demands on  the global oil inarket 

u 

pose a serious threat to future global en- 
ergv securitv. -, 

To liinit'dependence on oil imports, the 
Chinese government has embarked on two - 
main supply-side strategies: developinent of 
domestic oil supplies and substitution of 
other fuels for oil. For the first, China hopes 
to attract foreign investment to develop re- . 
mote sites in western China, most notably 
the Tarim oil basin. Initial exploration ef- 
forts, however, have been disappointing. As 
of July 1996, the Department of Energy re- 
ports that just 4 billion barrels of oil reserves 
have been verified at the Tarim basin (cur- 
rent global consumption is 25 billion barrels 
per year) (4). The second strategy has 
largely translated into aggressive domestic 
coal production. China's current Five-Year 
Plan projects domestic coal production of 

T. E. Drennen, Sanda National Laboratories, Abuquer- 
que NM 87185 and Department of Economcs Hobart 
and Wl iam Smith Colleges, Geneva, NY, 14456, USA 
E-mall: tedrenn@sandia gov. J D Erckson. Depart- 
ment of Economics, Rensselaer Polytechnc nst~tute, 
Troy NY 12180. USA E-mail erickl@rpi.edu 

1400 inillion tons by the year 2000 (5). 
Nevertheless, given the necessity of oil in 
many current industries, the current and 
projected large share of industrial sector 
GDP (42% in 1995), and a growing trans- 
portation sector, substitution of coal is pro- 
jected to have a limited impact on  the need 
to import oil. 

O n  the demand-side, inefficiency has 
been the norm. In 1994, China reimposed 
central control over the domestic oil market 
through price fixing and channeling all sales 
through state agencies (6) .  This reversal of 
prior inarket reforms is partly responsible for 
excess demand in oil and the need for in- 
creased imports. 

Other options to fuel China's develop- 
ment include hydroelectric and nuclear 
power. I11 1995, hydroelectricity accounted 
for -20% of China's electricity generation; 
China's three operating nuclear power 
plants accounted for less than 1%. China 
has launched an aggressive hydroelectric 
program that includes construction of what 
will he the world's largest dam, the Three 
Gorges Darn on  the Yangtze River. Hydro- 
electric capacity is forecast to increase from 
32 gigaa~ats in 1990 to 138 gigawatts in 2020. 
Official ~ l a n s  foresee installed nuclear ca- 
pacity increasing from the current 2.1 gi- 
gawatts to 30 to 40 gigawatts by 2020 (7). 
Assuming foreign investinent will rise to 
meet these optimistic scenarios, and con- 
siderable environinental challenges of hydro 
and nuclear development can he overcome, 
future hydro and nuclear development a~ould 
account for less than 6% of primary energy 
needs by 2025. The share of relatively expen- 
sive non-hydro renea~ahle energy is expected 
to he even less. Total energy supply frorn 
these technologies, such as solar thermal, 
photovoltaic, geothermal, and wind power 
currently account for less than 1% of 
China's cominercial energy supply. Without 
siginificantly altering its energy structure, 
the bulk of China's 2025 primary energy 
supply will he coal (68%) and oil (25%). 

With respect to fiuture greenhouse gas 
emissions, assuining aggressive nuclear and 
hydro development and substantial declines 
in industrial energy intensity (energy per 
unit GDP),  CO, eillissions from energy use 
are projected to increase from 0.7 billion 
tons today to 2.1 billion tons by 2015 and to 
3.2 billion tons carbon by 2025. This corn- 

pares to current global CO? einis- 
sions of 6.15 billion tons carbon. 
Complicating the negotiation process is 
China's inherent right to develop. A inea- 
sure of developinent and fairness in past ne- 
gotiations has been the distribution of einis- 
sions on a per capita basis (8).  Under CO, 
and population projections, China would 
increase per capita einission frorn a current 
0.6 tons to 2.2 tons bv 2025. Despite this 
growth, the nearly three-decade projection 
is still only half the current per capita einis- 
sions of the United States. 

Thus, for the foreseeable future, China 
has little incentive to participate in any 
agreement seen as limiting their right to 
econoinic growth. The  Kyoto Protocol only 
sets greenhouse gas targets for current in- 
dustrialized nations. However. continued 
growth in energy deinand in China in par- 
ticular, and developing countries in general, 
will more than offset emission reductions 
mandated hv the Protocol. 

As developed co~untries consider op- 
tions for meeting the obligations of reduc- 
ing emissions in accordance with the 
Kvoto Protocol, thev must confront the iin- 
p1;cations of c o n t i k ~ e d  gro~vth in energy 
demand in the rest of the world and par- 
ticularly in China. Effectively limiting to- 
tal glohal emissions will thus require a sus- 
tained international commitment to im- 
proving global energy efficiency and ex- 
panding research into and use of non-car- 
boil emitting energy technologies. Reduc- 
ing emissions in developed countries, 
coupled with less carbon-intensive eco- 
nomic growth in developing countries, 
comes closest to achieving meaningful cli- 
mate policy goals. A n  ancillary benefit 
W O L I ~ ~  come through reduced pressures o n  
the glohal oil market. In the interim, coin- 
mitting to emissions targets reached by de- 
veloped co~untries in Kyoto is a first step to- 
ward eliciting the essential cooperation of 
China and other developing countries and 
protecting our common future. 
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