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U.S.-CHINA ECONOMIC AND SECURITY REVIEW COMMISSION

DECEMBER 17, 2003

The Honorable TED STEVENS,

President Pro Tempore of the U.S. Senate, Washington, D.C. 20510
The Honorable J. DENNIS HASTERT,

Speaker of the House, Washington, D.C. 20515

DEAR SENATOR STEVENS AND SPEAKER HASTERT:

On behalf of the U.S.-China Economic and Security Review Commission, we are
pleased to transmit a record of our hearing of October 30, 2003, on China’s energy
needs and strategies and the implications for global energy markets and China’s
geopolitical relations.

The Commission’s statutory mandate (P.L. 108-7, Division P) calls on us to as-
sess, among other issues, “how China’s large and growing economy will impact upon
world energy supplies and the role the United States can play, including joint R&D
efforts and technological assistance, in influencing China’s energy policy.” The Com-
mission’s mandate further directs it to examine China’s economic and strategic rela-
tions with its regional neighbors and other countries, of which China’s energy poli-
cies are an important component.

During our hearing we heard testimony from nine distinguished experts on the
economic and security dimensions of China’s energy strategies, including Guy Ca-
ruso, Administrator of the Department of Energy’s Energy Information Administra-
tion, and former Director of Central Intelligence R. James Woolsey. The Commission
also conducted a luncheon discussion on the geoeconomic and geopolitical aspects of
China’s energy strategies with former Secretary of Defense and Energy James R.
Schlesinger.

The key issue raised in the hearing is whether China will continue to pursue new
energy supplies in the Middle East and elsewhere in competition with, or coopera-
tion with, the U.S. and other consuming nations. The continuation of China’s unilat-
eral approach could provide additional price leverage for OPEC member countries.
It may also encourage China to offer incentives to energy supplier nations, as it has
in the past, including missile and WMD components and technologies, for secure
long-term access to energy supplies. This practice substantially undermines U.S.
global nonproliferation policies. On the other hand, China could pursue its urgent
quest for new energy on a more multilateral basis, working with the U.S. and other
nations to manage access to supplies, and put into place, for example, the coordi-
nated release of oil stocks to counter future price spikes. Such cooperation would
preferably involve the kind of arrangements already in force within the framework
of the International Energy Agency (IEA), benefiting both U.S. energy security and
nonproliferation goals. China’s extraordinary rate of economic growth has made it
a rapidly growing consumer of energy. Currently China stands as the world’s second
largest consumer of energy (behind the United States) and its third largest con-
sumer of oil (behind the United States and Japan). With this increasing demand has
come an increasing reliance on imported energy. China became a net oil importer
in 1993 and now imports nearly 2 million barrels per day, projected to increase to
more than 6 million barrels per day by 2020, making it a major factor in world en-
ergy markets.

China has a comprehensive energy security strategy, consisting of demand reduc-
tion, diversification, leveraging bilateral relationships with key Middle East sup-
pliers, building stronger ties with Russia, and establishing a market position in
Central Asia. Currently, coal dominates China’s energy consumption (65 percent).
This poses a tremendous environmental challenge to both China and the world as
much of this consumption involves unwashed coal and has lead to a surge in air
pollution and emissions of greenhouse gases. In this area, China is proceeding with
improving its energy efficiency, and its use of clean coal technology, coal liquefaction
and gasification and coal-bed methane development, exploration, and production.

Oil is the second largest source of energy for China, accounting for 25 percent of
its energy consumption, and China will soon be the world’s second largest oil im-
porter after the U.S. The world’s major oil importing nations belong to the multilat-
eral framework of the IEA. China is the largest oil-consuming nation that does not
participate in the IEA system, including the IEA’s coordination of joint releases
from strategic reserves to counter politically motivated supply reductions by oil pro-
ducers. China has opted to pursue bilateral arrangements and investment in energy
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production and a possible small strategic oil reserve to address its energy security
concerns.

To achieve its goal of diversifying oil import sources, and to enhance its energy
security, China has entered into energy deals with a number of countries, including
some—Iran and Sudan—that are on the State Department’s list of terrorist-spon-
soring states. These arrangements are troubling, especially to the extent they might
involve political accommodations and sales or other transfers of weapons and mili-
tary technologies to these nations.

In sum, China’s growing energy demands, particularly its increasing reliance on
oil imports, pose economic, environmental, and geostrategic challenges to the United
States. The Commission will continue its thorough examination of China’s energy
needs and strategies and advise the Congress as appropriate with regard to devel-
oping appropriate U.S. policies to influence China’s energy policies in a manner con-
sistent with U.S. interests.

Yours truly,

g e g W

Roger W. Robinson, Jr. C. Richard D’Amato
Chairman Vice Chairman
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CHINA’S ENERGY NEEDS AND STRATEGIES

THURSDAY, OCTOBER 30, 2003

U.S.-CHINA ECONOMIC AND SECURITY REVIEW COMMISSION,
Washington, D.C.

The Commission met in Room 124, Dirksen Senate Office Build-
ing, Washington, D.C. at 10:05 a.m., Commissioners Michael R.
Wessel and Michael Ledeen (Hearing Co-Chairs), presiding.

OPENING REMARKS OF CHAIRMAN ROGER W. ROBINSON, JR.

Chairman ROBINSON. Thank you. We’d like to begin our sched-
uled hearing for today. First, we would like to welcome all of you
to the U.S.-China Economic and Security Review Commission’s
fourth hearing during the 108th Congress. Today, the Commission
will be examining China’s energy requirements and strategies and
addressing the potential impact of those requirements on global en-
ergy markets and China’s geopolitical relations. These are very sig-
nificant questions for both U.S. economic and national security in-
terests and ones that have not been given significant attention to
date.

Today’s discussion is a timely one. Energy concerns in the U.S.
have come to the forefront. There is an energy bill currently pend-
ing before Congress, and the country is examining its antiquated
electrical grid in the wake of last summer’s widespread blackout.
Perhaps not since the 1970s are Americans as focused on our in-
creased dependence on oil imports and their vulnerability to polit-
ical events overseas.

China’s energy picture poses a unique set of challenges for the
United States. With a rapidly expanding economy and improved
standard of living, it should come as no surprise that China is now
the world’s second largest energy consumer after the United States
and its third-largest consumer of oil. In the early 1990s, China be-
came a net importer of oil and now imports nearly 2 million barrels
a day. At the same time, China remains both the largest producer
and consumer of coal in the world.

Given these dynamics, it is clear that how China chooses to meet
its future energy demands will have profound implications for glob-
al energy markets, the environment and its relationships in Asia,
the Middle East, Central Asia and beyond. This last point provides
a clear indication of the intersection between economic and security
concerns. In its 2002 report to Congress, the Commission expressed
concern that China’s energy needs may be a driver in its relations
with certain oil-producing state sponsors of terrorism, particularly
Iran and Sudan, and that arms sales and components for weapons
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of mass destruction and missile programs may be part of China’s
efforts to secure oil and gas contracts and concessions.

This potential nexus deserves more attention by the U.S. Govern-
ment, and the Commission will continue to follow these develop-
ments closely, particularly with respect to Chinese energy relations
with Iran, Libya, Sudan and Syria. I look forward to today’s testi-
mony from a distinguished group of panelists and will now turn it
over to our Vice Chairman, Richard D’Amato and today’s hearing
Co-Chairs, Commissioners Michael Wessel and Michael Ledeen.

[The statement follows:]

Prepared Statement of Chairman Roger W. Robinson, Jr.

Welcome to the U.S.-China Economic and Security Review Commission’s fourth
hearing during the 108th Congress. Today the Commission will be examining Chi-
na’s energy requirements and strategies and addressing the potential impact of
those requirements on global energy markets and China’s geopolitical relations.
These are very significant questions for both U.S. economic and national security
interests, and ones that have not been given significant attention to date.

Today’s discussion is a timely one. Energy concerns in the U.S. have come to the
forefront. There is an energy bill currently pending before Congress and the country
is examining its antiquated electrical grid in the wake of last summer’s widespread
blackout. Perhaps not since the 1970’s are Americans as focused on our increased
dependence on oil imports and their vulnerability to political events overseas.

China’s energy picture poses a unique set of challenges for the United States.
With a rapidly expanding economy and improved standard of living, it should come
as no surprise that China is now the world’s second largest energy consumer (after
the U.S.) and its third largest consumer of oil. In the early 1990’s, China became
a net importer of oil, and now imports nearly 2 million barrels per day. At the same
time, China remains both the largest producer and consumer of coal in the world.

Given these dynamics, it is clear that how China chooses to meet its future energy
demands will have profound implications for global energy markets, the environ-
ment, and its relationships in Asia, the Middle East, Central Asia and beyond. This
last point provides a clear indication of the intersection between economic and secu-
rity concerns. In its 2002 Report to Congress, the Commission expressed concern
that China’s energy needs may be a driver in its relations with certain oil producing
state-sponsors of terrorism—particularly Iran and Sudan—and that arms sales and
components for weapons of mass destruction (WMD) and missile programs may be
a part of China’s efforts to secure oil and gas contracts and concessions. This poten-
tial nexus deserves more attention by the U.S. Government, and the Commission
will continue to follow these developments closely, particularly with respect to Chi-
nese energy relations with Iran, Libya, Sudan, and Syria.

I look forward to today’s testimony from a distinguished group of panelists and
will now turn it over to our Vice Chairman Richard D’Amato and today’s hearing
Co-Chairs, Commissioners Michael Wessel and Michael Ledeen.

OPENING REMARKS OF VICE CHAIRMAN C. RICHARD D’AMATO

Vice Chairman D’AMATO. Thank you, Mr. Chairman. I would just
like to make one point to reiterate the Chairman’s remarks. The
Congress has asked this Commission, by statute, to examine the
potential impacts of China’s growing and voracious appetite for en-
ergy, on U.S. global national security interests.

China is traveling down the road the United States has been on
and is increasing its imports of oil, natural gas and coal into the
foreseeable future. Those requirements are going to be escalating
rapidly until China will, like the U.S., be dependent on half or
more of its oil needs from imports. Where and how the Chinese go
to satisfy that appetite is going to say a lot about whether or not
the Chinese are prepared to act cooperatively or competitively with
the West and the United States in managing that share of world
supply. The jury is, in some ways, out, but there are some danger
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signs on the horizon, which is the reason for today’s hearing, and
we will be interested to hear our witnesses’ testimony on it.

And with that, I want to turn it over to our hearing Co-Chair-
man, Commissioner Wessel, who has invested considerable time
and thought in putting today’s session together.

OPENING REMARKS OF COMMISSIONER MICHAEL R. WESSEL
HEARING CO-CHAIR

Co-Chairman WESSEL. Thank you. I appreciate it, and thank
you, Mr. Caruso, for being here.

Today, the Commission will be examining the increasingly impor-
tant issue of China’s growing energy needs; its strategies for meet-
ing those demands and the implications for the U.S. economy and
our national security. This is an important component of our legis-
lative mandate from Congress and one that China analysts both in-
side and outside the government likely will be devoting increasing
attention to over the next decade.

The Commission will address several issues today. We will first
examine China’s current trajectory of energy consumption and pro-
duction. China’s stated energy policy goals are to reduce reliance
on imports by further diversifying the types of energy used, diversi-
fying the countries of origin of its energy imports and raising the
level of technological sophistication in its energy production.

We will explore whether China is pursuing these stated goals in
practice. We also will examine the impact of China’s energy de-
mand on world supply and pricing. China currently pursues a far
more bilateral approach toward its oil imports than does the larger
oil-consuming nation community. We will investigate whether this
impacts the supply availability and pricing situation for the U.S.
and its allies. We will also discuss the impact of fluctuating energy
prices on China’s GDP and export output.

We will further examine the effectiveness of current Sino-U.S. bi-
lateral energy cooperation programs; whether such programs are
furthering U.S. interests and what other ways the U.S. can act to
favorably affect China’s energy policy. Beyond the energy market
and economic issues, we will explore the geopolitical dynamics at
work. How does China’s growing energy needs drive its diplomacy
in Asia and beyond? Where is China investing money in resources
to secure energy supplies? And how do these relationships enhance
or diminish the prospects for conflict?

Of particular concern is whether China engages with any ter-
rorist-sponsoring and other rogue nations in pursuit of energy sup-
plies and whether non-monetary considerations, including arms
sales, as has been noted earlier, are part of such arrangements.

I will chair the morning session of the hearing, and my hearing
Co-Chair, Michael Ledeen, will chair the afternoon session. We will
begin by hearing from Guy Caruso, Administrator of the Energy In-
formation Administration, who will provide the Commission with
an overview of China’s current energy situation and the forecasted
trends over the next two decades. Administrator Caruso will also
dciﬁcuss the U.S. Government’s bilateral energy programs with

ina.

The normal approach of the Commission is to ask each of our
panelists to present their views in approximately 10 minutes or
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less so that there is enough time for Commissioners to ask ques-
tions. Any prepared comments and/or written materials of the pan-
elists will be made part of the record at their request. Commis-
sioners will be limited to seven minutes of questions. That includes
both the questions and the answers. We want to have time for ev-
eryone to participate in today’s hearing.

Mr. Caruso, we understand that you have a PowerPoint presen-
tation, and we will be liberal with our time demands or time limi-
tations so that we can have the opportunity to hear all of that, and
Mr. Ledeen, did you wish to make comments at this time or later
this afternoon?

[The statement follows:]

Prepared Statement of Commissioner Michael R. Wessel
Hearing Co-Chair

Today the Commission will be examining the increasingly important issue of Chi-
na’s growing energy needs, its strategies for meeting those demands, and the impli-
cations for the U.S. economy and our national security. This is an important compo-
nent of our legislative mandate from Congress and one that China analysts, both
inside and outside the government, likely will be devoting increasing attention to
over the next decade.

The world’s developed and developing economies increasingly rely on oil imports
for their economic growth. Global energy demand is rapidly increasing due to the
growing numbers of countries, including China and India, which have joined the
ranks of oil dependent economies. China became a net oil importer in 1993 and cur-
rently imports nearly two million barrels per day, with that level projected to in-
crease greatly in the next twenty years.

Our mandate from Congress directs the Commission to “evaluate and assess how
China’s large and growing economy will impact upon world energy supplies and the
role the United States can play, including joint R&D efforts and technological assist-
ance, in influencing China’s energy policy.” The Commission’s mandate further di-
rects it to examine China’s economic and strategic relations with its regional neigh-
bors and other countries, of which China’s energy policies are an important compo-
nent. How China addresses its escalating energy needs over the next decade likely
will have significant implications for both U.S. economic and security interests as
well as on the world’s environment.

The Commission will address several issues today. We will first examine China’s
current trajectory of energy consumption and production. China’s stated energy pol-
icy goals are to reduce reliance on imports by further diversifying the types of en-
ergy used, diversifying the countries of origin of its energy imports, and raising the
level of technological sophistication in its energy production. We will explore wheth-
er China is pursuing these stated goals in practice. We also will examine the impact
of China’s energy demand on world supply and pricing. China currently pursues a
far more bilateral approach towards its oil imports than does the larger oil-con-
suming nation community. We will investigate whether this impacts the supply
availability and pricing situation for the U.S. and its allies. We will also discuss the
impact of fluctuating energy prices on China’s GDP and export output. We will fur-
ther examine the effectiveness of current Sino-U.S. bilateral energy cooperation pro-
grams—whether such programs are furthering U.S. interests—and what other ways
the U.S. can act to favorably affect China’s energy policy.

Beyond the energy market and economic issues, we will explore the geopolitical
dynamics at work. How does China’s growing energy needs drive its diplomacy in
Asia and beyond? Where is China investing money and resources to secure energy
supplies and how do these relationships enhance or diminish the prospects for con-
flict? Of particular concern is whether China engages with any terrorist-sponsoring
and other rogue nations in pursuit of energy supplies and whether non-monetary
considerations—including arms sales—are part of such arrangements.

I will chair the morning session of the hearing and my hearing Co-Chair Michael
Ledeen will chair the afternoon session. We will begin by hearing from Guy Caruso,
Administrator of the Energy Information Administration, who will provide the Com-
mission with an overview of China’s current energy situation and the forecasted
trends over the next two decades. Administrator Caruso will also discuss the U.S.
Government’s bilateral energy programs with China.
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The next panel will focus on the economic and energy market implications of Chi-
na’s current and future energy demands. We will hear from Amy Myers Jaffe, Dr.
Kang Wu, and Dean Girdis. Ms. Jaffe is the Wallace Wilson Fellow for Energy Stud-
ies at the James A. Baker Institute for Public Policy and Associate Director of the
Rice University Energy Program. She is the principal author and research director
for eight energy studies published by the Baker Institute, which include topics such
as Chinese Energy Policy and Global Oil Geopolitics. Dr. Wu comes to us from the
East-West Center in Hawaii where he is head of the China Energy Project. His
work includes energy modeling and Asia-Pacific energy demand forecasting. Dean
Girdis, Director of the Gas and Power Group of PFC Energy has had extensive expe-
rience consulting on energy development and reform and energy security in China.

During the afternoon session we will turn our attention to the geopolitical dimen-
sions of China’s energy strategies. We will hear first from the Hon. R. James Wool-
sey, former Director of the Central Intelligence Agency, followed by Robert Ebel,
Project Director for the Center for Strategic and International Studies’ Strategic En-
ergy Initiative, Constantine Menges of the Hudson Institute, and Professor Kent
Calder of the Johns Hopkins School for Advanced International Studies. My Co-
Chair Michael Ledeen will expand further on this panel after lunch.

The Commission welcomes these distinguished panelists and we look forward to
dialoguing with them on the important issues before us.

The normal approach of the Commission is to ask each of our panelists to present
their views in approximately 10 minutes or less so that there is enough time for
the Commissioners to ask questions. Any prepared comments and/or written mate-
rials of the panelists will be made part of the record, at their request.

Commissioners will be limited to 5 minutes of questions—that includes both the
questions and the answers. We want to have time for everyone to participate in to-
day’s hearing.

With that, we will begin with Mr. Caruso.

OPENING REMARKS OF COMMISSIONER MICHAEL LEDEEN
HEARING CO-CHAIR

Co-Chairman LEDEEN. In the interests of saving time, I thought
I would just read my statement.

We here at the Commission have been trying to figure out what
China means for our future and what we might choose to do about
it. To that end, we have looked at various aspects of Chinese activ-
ity as well as the mirror image, Chinese efforts to figure out what
we mean for their future and what they might choose to do about
it.

This session deals with the growing Chinese appetite for energy
to drive what they hope will be their constant, rapid economic
growth. Many energy experts believe that China’s huge appetite
will drive up prices for everyone, including the United States. Oth-
ers are more optimistic about supply and resist this conclusion. In
either case, it is likely there will be some strains in the U.S.-China
relationship revolving around competition for energy sources, and
there may well be internal American problems as well.

Finally, a considerable amount of the world’s energy supply is in
the hands of rogue nations like Iran and Libya and also in coun-
tries with increasingly ambiguous and worrisome relations with
international terrorists such as Saudi Arabia and Venezuela. Basic
geopolitical prudence requires that we carefully watch China’s
choice of suppliers and attempt to analyze this in terms of our
broader concerns.

As we reported a year ago, Chinese military doctrine foresees
conflict with the United States, and China’s choice of suppliers un-
doubtedly figures in their planning for such contingencies. We're
very happy to have you with us today, Mr. Caruso. Thanks for com-
ing. Please proceed.

[The statement follows:]
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Prepared Statement of Commissioner Michael Ledeen
Hearing Co-Chair

We here at the Commission have been trying to figure out what China means for
our future, and what we might choose to do about it. To that end, we have looked
at various aspects of Chinese activity as well as at the mirror image; Chinese efforts
to figure out what we mean for their future, and what they might do about it.

Today’s session deals with the growing Chinese appetite for energy, to drive what
they hope will be their constant, rapid economic growth. Many energy experts be-
lieve that China’s huge appetite will drive up prices for everyone, including the
United States. Others are more optimistic about supply, and resist this conclusion.
In either case, it is likely there will be some strains in the U.S.-China relationship
revolving around competition for energy sources, and there may well be internal
American problems as well.

Finally, a considerable amount of the world’s energy supply is in the hands of
rogue regimes like Iran and Libya, and also in countries with increasingly ambig-
uous and worrisome relations with international terror, such as Saudi Arabia and
Venezuela. Basic geopolitical prudence requires that we carefully watch China’s
choice of suppliers, and attempt to analyze this in terms of our broader concerns.
As we reported a year ago, Chinese military doctrine foresees conflict with the
United States, and Chinese choice of suppliers undoubtedly figures in their planning
for such contingencies.

PANEL I: CHINA’S ENERGY OUTLOOK: RECENT TRENDS AND
FUTURE FORECASTS

STATEMENT OF GUY CARUSO
ADMINISTRATOR, ENERGY INFORMATION ADMINISTRATION

Mr. CarUSO. Thank you, Mr. Chairman, Members of the Com-
mission, today’s Co-Chairs. I appreciate the opportunity to be here
today and speak about this very important country that is critically
important to energy markets, even more so as we look out a decade
or two.

China and energy are inextricably linked. If one thinks of the
last half-century of energy markets and asks what was the prize
that energy companies, energy-dominated government organiza-
tions were after, it was really focused on supply and the Middle
East, and we have all seen what has happened to that picture as
the second half of the last century evolved.

When one looks over the next couple decades, the prize is where
can the oil and gas reserves that have been discovered in that
search since World War II be marketed? And inevitably, whether
one is at an international conference or industry meeting, all are
looking toward China, particularly in oil, as a key market for their
oil, whether it is a government company or a major oil company.

So China represents the demand prize of the next couple dec-
ades, as our numbers will show. And the implications, of course,
are important not only for global energy markets but, as the Chair-
man mentioned in his opening remarks, the geopolitical scene, en-
ergy security, and where is the oil going to come from and what
kind of relationships does that mean?

And probably equally important to energy security is the envi-
ronmental implications of the China picture that you have been
studying and that I will present over the coming minutes. China
is the second-largest energy consumer in the world already and
growing faster than anyone else. It continues to rely on coal as its
dominant fuel, and this will not change, and this has important im-
plications for the global environment. Its oil consumption and im-
ports will grow faster than any other country, and our projection
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is that 15 percent of incremental growth in oil demand in the world
over the next 20 years will go to China.

They are trying to do what they can to improve the energy and
environment mix in their country by shifting away from coal to
natural gas and, to a lesser extent, to the building of nuclear power
plants to alleviate coal’s dominant share in the electricity sector.

So China will continue to be the fastest growing world energy
consumer and will account for 13 percent of world energy use and
9 percent of world oil consumption by 2020 in our latest forecast.
And even with this desire to move away from coal, nearly two-
thirds of incremental coal demand in the world over the next 20
years will be consumed in China.

China’s oil consumption is presently at 40 quads; the U.S. is
close to 100 quads. But they are growing fast, and we expect Chi-
na’s growth over the next 20 years to average about 3.5 or 3.6 per-
cent, compared with our average growth of less than half of that.
And it will be an increasingly important player on the world mar-
ket.

China’s energy intensity is improving. Their ability to use energy
more efficiently is actually being reduced in our Outlook, but still,
even with that improved energy efficiency and structural change,
they will grow more rapidly than any other country, any other
large economy, mainly because of the GDP growth that we expect.
And they have improved that ability to produce gross domestic
product per unit of energy.

They are moving, like we are, to a more service-oriented econ-
omy. They are improving the efficiency of their state-owned enter-
prises and the way they use energy, and they are moving toward
more efficient uses in capital stock, both in electric power and other
industrial and residential consumption of energy. All are moving
toward a more efficient way. But nevertheless, they will continue
to be growing much faster than we will.

The next slide shows the GDP growth that I mentioned. We
think GDP growth will be averaging about 6.4 percent over the
next two decades in China, the highest of any major country. Ours
is about 3 percent; the EU, about 2.3; and Japan, 1.8. Other devel-
oping countries we don’t see growing much more, on average, than
about 4 percent. So clearly, this is the driver behind their demand
growth in energy. This is the driver of that world energy demand
outlook that I mentioned in the opening remarks.

And, of course, that GDP number has been the subject of some
concern about its estimation, given the artificially low exchange
rates and other measurement issues, but, nevertheless, the trend
is still, whether it’s 6.4 or plus or minus a half percent, by far the
d%"iving force behind these energy demand numbers that we speak
of.

Coal dominates China’s energy now. It has for decades, and even
with policies that they have in place to reduce coal use in electric
power and other sectors, it still will dominate for the next two dec-
ades. It’s 70 or so percent of their total energy now, and, even with
improvements, it’s still going to be over 60 percent in 2020. Sev-
enty percent of their electricity is generated by coal. It’s both the
largest producer and consumer of coal in the world and will con-
tinue to maintain that role.
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We anticipate that China’s demand for coal will grow to more
than 2,500 million short tons by 2020. That’s an 80 percent in-
crease over their consumption this year. They’ve got abundant coal
reserves, some of which are lower quality, but nevertheless, by far,
the largest coal reserves in the world.

So we expect that they may even become major exporters. They
may move in that direction as they try to develop this surplus coal.
And coal’s share in the overall mix, as I mentioned, although it will
decline a bit, will still be more than two-thirds of total energy.

Oil is most rapidly growing share of China’s energy mix. Just a
short 10 years ago, China was a net exporter of oil. They became
a net importer last decade, and their imports are growing rapidly
from virtually nothing in 1993 to one-third of their total oil con-
sumption this year. They've got about 5 million barrels a day oil
consumption; about 1.7 of that was imported last year, and this, we
expect, will grow dramatically over the next 20 years to the point
where perhaps three-quarters of their demand by 2020 will have to
be imported. Consumption we forecast to be more than 9 million
barrels a day in 2020, up from 5 million barrels a day today, and
their domestic production is flat-to-declining over this period.

We anticipate that perhaps this year or next, China will surpass
Japan in terms of oil consumption, and even though their rate of
growth in demand for oil will trail behind their GDP outlook rate
of growth, it will still grow rapidly.

Now, the key issue that was mentioned in both the Chairman
and the Co-Chairman’s remarks is where will that oil come from?
Up to now, about one-half has been coming from the Middle East;
and the major countries supplying China thus far have been Iran,
Saudi Arabia and Oman. The Omani situation is such that the
higher quality Omani crude is needed for the Japanese require-
ments of their refineries, which are unable to handle some of the
heavier, higher-sulphur crudes, and Omani crude happens to be
relatively of good quality to meet China’s needs for their refineries.

Co-Chairman LEDEEN. I thought you said Japan, Japan’s needs,
and then, you reverted to China. You meant China all along?

Mr. CARUSO. Yes, sorry.

Co-Chairman LEDEEN. Thank you.

Mr. CAruso. China will surpass Japan as number two in the
world.

China embarked on some equity investments a number of years
ago through China National Petroleum Company. They have made
investments in Sudan, Kazakhstan, even in Venezuela, and cer-
tainly are looking in other places. These investments have been rel-
atively small, certainly on a global scale, and they have led to some
success with respect to acquiring equity oil. But it still represents
a very small part of even their current imports. As I mentioned,
they imported about 1.7 million barrels a day last year. Of that,
only a bit more than 100,000 barrels a day was acquired through
these equity investments in places like Sudan and elsewhere.

We don’t anticipate that situation to change that much based on
what we’ve seen in the pace of these types of investments, so that
most of the oil being acquired, as best we can tell, is through com-
mercial transactions between the Chinese refining companies or
the Chinese national companies and their suppliers. They're also
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getting oil from Indonesia and Vietnam, but we would expect that,
as one looks out over the next 20 years, the growing share would
come from the Middle East.

Another possibility to supply some of that growth is Russia. They
have been talking with the Russian companies about the possibility
of an export pipeline from eastern Siberia in the oil fields of
Angarsk to the Daqing area of China, and that pipeline still is in
the discussion stages. It is uncertain among the Russians as to
whether to build the line from Angarsk into eastern China or
whether to continue that line to Nakhodka. That decision has yet
to be made and continues to be discussed, but the scale of that
pipeline will be about 500,000 barrels a day from Russia to China.
Currently, there’s only a small amount of Russian oil coming into
China. There’s also a possibility of a natural gas pipeline from Rus-
sia.

China is concerned about its environmental situation. This situa-
tion is dwarfed by domestic concerns over air quality as opposed to
global emissions of CO,, although that is certainly an issue as well.
China can be expected to move, as fast as possible, substituting
natural gas for coal, in particular, in the electric power sector, but
also in the residential sector where much coal is burned for both
cooking and heating.

So we expect that natural gas will grow rapidly in China’s mix
but from a very small base. Something like 3 percent of China’s en-
ergy is now provided by natural gas. In our long-term Outlook to
2020 that number is only about 7, which, of course, is quite an 