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PREFACE
This Report was commissioned in March 1986 by the
Petroleum Industry Research Foundation (PIRINC) with
support from a group of companies that are listed separately
herein. The principal purpose of the project is to provide a
comprehensive and accurate picture of trade, investment and
production policies and activities in China's petroleum
industry and lay out a likely future course for this
industry in the period to 1990. The research and writing of
the report occupied the better part of 1986 and included a
trip by the author to China in July. I thank the Petroleum
Industry Research Foundation for making this project
possible.
During my trip to China, I interviewed company
management personnel and government officials from the
following organizations:
— five major foreign operating groups based in
Guangzhou (Canton) and currently engaged in offshore
exploration activities;
—

the Ministry of Petroleum Industry;

—

the China Petrochemical Corporation (SINOPEC);

—

the China National Offshore Oil Corporation (CNOOC);

— the China National Oil Development Corporation
(CNODC);
— the Fuel and Power Bureau of the State Planning
Commission;
—

the Energy Bureau of the State Economic Commission;

— the Energy Bureau of the State Science and
Technology Commission;
—

the World Bank's Beijing office.

In order to preserve the confidentiality of these
interviews, no materials have been referenced to specific
agencies or individuals in the text of the report.
Nonetheless, their contributions to the report are
extensive, and I wish to thank all concerned for their
frankness and willingness to share information of concern to
the Chinese and international petroleum industries.
I wish to make a special note of my gratitude to the
Energy Project at the East-West Center, and in particular to
my colleague and friend Dr. Fereidun Fesharaki, to Mr. David

Fridley, and to Ms. Patricia Wilson. Their research
suggestions and their information on the Japanese and
Singapore markets is of great value in the report. Ms.
Wilson, the Beijing Representative of the East-West Center
gave generously of her time to assist me with high-level
contacts there.
I wish to thank the National Council for U.S.-China
Trade for its extensive cooperation in the research for this
study. Dr. David Denny led me to valuable data on domestic
investment patterns and reviewed parts of the report. Mr.
Bruce Vernor, Executive Vice President of the Council and
former ARCO representative in China, provided many insights
and also reviewed parts of the report. Mr. David Richter of
the Beijing office helped me set up a number of important
appointments. As always, the library staff was helpful and
cheerful in assisting me with many specific requests.
My gratitude is extended to Mr. Richard L. Johnston,
Commercial Counselor at the U.S. Embassy in Beijing, and to
his very capable assistant, Ms. Li Xianghui, for their help
in setting up some of the most critical interviews.
I thank Professors Kenneth Lieberthal and Michel S.
Oksenberg of the University of Michigan for their detailed
review of the investment chapters and for the many insights
gained from their recent and excellent report on China's
energy planning bureaucracy.
Finally, and perhaps most importantly, I wish to thank
my long-time partner, Mr. Robert C. Goodwin, Jr. and Ms.
Cheryl J. Trench, Research Director of the Petroleum
Industry Research Foundation for conceiving and assisting in
the execution of this study. Ms. Trench, Mr. John Lichtblau
and Mr. Lawrence J. Goldstein of FIRING also provided
guidance and recommendations of critical value to the
project. My assistant, Ms. Grace Chang, helped with both
the research and production of the report.
As for the content of this report and its accuracy, I
alone am to be held accountable. It is my hope that the
report will prove of value in the further cooperative
exploration for and development of petroleum, one of China's
most precious resources.
Kim Woodard
January 1, 1987
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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY
1. Petroleum Prices and the Trading Structure
China's centrally planned economy is increasingly
affected by world market factors in determining trade and
investment patterns in the petroleum industry. Because of
China's long history of isolation from international
markets, the domestic price structure for crude petroleum
and refined petroleum products still bears little
relationship with the world market. The "official" domestic
price for crude o i l , for example, has been fixed at 100 EMB
per metric ton (about $5/bbl at 1985 exchange rates) since
1950. The official ex-refinery price for gasoline, on the
other hand, is fixed at 660 EMB ($27/bbl), creating an
enormous refining margin. The official price structure
causes many other distortions in the domestic economy, as
well as difficulties in interfacing with the world oil price
structure.
In a partial effort to reduce the impact of domestic
price rigidities, the State Council created a "two-tier"
petroleum price structure in 1984. This allows sale of some
crude and refined products at domestic "market" prices,
which may be several times the "official" price. However,
"market" prices were simply pegged to world prices at the
time of the reform (March 1984), and have not changed since.
Thus, domestic "market" prices actually exceed world market
prices.
Export prices for China's crude oil traded on
international markets include four major categories, which
vary significantly at any point in time:
—

prices of term sales to Japan

—

spot prices in the Japanese market

—

Singapore spot prices

—

netback prices in the U.S.

In 1984 and 1985, Japan paid an average price premium
of about $3 per barrel for Daqing crude purchased under term
government-to-government contracts. This premium was a
deliberate effort to reduce Japan's trade surplus with
China, at the expense of Japanese u t i l i t i e s and refiners.
Spot prices in Japan for Daqing were also elevated about
$1.50-2.00 per barrel over Singapore spot prices. As world
oil collapsed, thereby strengthening Japan's negotiating
position, these price premiums fell off during the first
quarter of 1986 and disappeared entirely in the second

quarter. It is unlikely that China will be able to reassert
price premiums for sales into the Japanese market.
China pays about $0.65-0.95/bbl in processing fees to
process crude in Singapore for resale into Southeast Asian
markets. The selling of large quantities of low sulfur waxy
residual oil (LSWR) in Singapore depresses the spot price of
Daqing. No consistent data on U.S. netback pricing for
Chinese crudes are available, but deemed processing fees
under U.S. netback contracts are $2.00-2.25/bbl, adding to
substantial transportation costs, particularly in the Gulf
and East Coast markets.
Shengli crude, which is increasing its share of China's
export slate, suffers a price differential compared to
Daqing of about $l-2/bbl. This differential is based on
quality considerations (heavier, higher sulfur) and is
likely to persist.
For analytical purposes, we have bracketed the
"consensus" projections for world crude oil prices. The
range we present is not the lowest and highest price
plausible, but rather the swath represented by the most
likely case. Price trends for Daqing and Shengli are based
on historical market behavior of Chinese oil prices. For
Daqing crude, our projected export price ranges from $19 to
$25 per barrel for 1990, compared with its $13 price in
1986.
The China National Chemicals Import and Export
Corporation (SINOCHEM) is the largest state-controlled
trading company in China and holds a monopoly over sales of
crude and refined products on the international market. This
monopoly has recently been challenged by the China
Petrochemical Corporation (SINOPEC), the largest industrial
corporation in China, which controls the entire downstream
petroleum sector. However, it appears at this time that the
SINOPEC challenge has failed and that China's State Council
has reaffirmed SINOCHEM's monopoly trading position for oil
export, in an effort to retain central control over oil
export policy and foreign exchange earnings.

2. Crude and Products Trade
In 1985, China replaced Indonesia as the largest oil
exporter in Asia, exporting 725,000 barrels of oil per day
(bopd) of crude and products to regional and world markets,
an increase in export volume of 80% in just two years. By

1985, China was exporting fully 30% of total petroleum
production, despite shortages and rationing at home. Oil
exports earned $6.7 b i l l i o n in hard currency in 1985, 24.3%
of total export earnings. The surge in oil export volume in
1984 and 1985 was an effort to counteract the erosion of
world oil prices and to compensate for a growing trade
imbalance, which reached $14.9 billion in 1985.
The surge in export volume, however, appears to have
been temporary. Official Chinese customs data reveal a 12%
decline in oil export volume in the first half of 1986,
compared to the same period in 1985. Crude export volume was
off 11%, while exports of refined products were down 16% in
the first half. We project total 1986 petroleum export
volume at 664,000 bopd, a net 9% decline from 1985. Combined
with world price trends, the decline in oil export volume is
causing a 50% decline in China's crude and products export
earnings, from $6.7 b i l l i o n in 1985 to a projected $3.3
billion in 1986. The ensuing loss of $3.4 billion in export
revenues is equal to more than 10% of China's projected 1986
export revenue.
The principal factor causing reduction in petroleum
exports is domestic demand. The Chinese press reported
extensive shortages of petroleum fuels, particularly
gasoline and diesel fuel, starting in mid-1985. China's
economy expanded at real growth rates averaging 10% per year
from 1981 through 1986. Economic growth was about 12% in
1985. Growth in key petroleum-consuming sectors (road and
air transport, agricultural machinery, and petrochemicals)
is in the 15-25% per year range. Even with a planned
reduction in annual economic growth rates to 6-8% per year,
rationing is causing severe shortages in key petroleum
products and thus pent-up, unfulfilled domestic petroleum
demand. It is likely, therefore, that the decline in oil
export volume evident in customs data for 1986 is the first
sign of a long-term trend. Refined products exports are more
sensitive than crude oil exports to domestic demand pressure
and are declining more swiftly.
SINOCHEM exports refined petroleum products directly
from Chinese refineries and indirectly through processing
agreements in Singapore. This greatly increases the impact
of Chinese refined products sales on Southeast Asian
markets. In 1985, for example, China's net direct refined
products exports averaged 136,000 bopd, while additional
SINOCHEM sales from Singapore processing averaged 115,000
bopd, for total refined products sales of 251,000 bopd. A
minor quantity of refined products are re-exported from
SINOCHEM's processing deals in Singapore back to South
China.
China is a major importer of base petrochemicals,
fertilizer, and synthetic fibers. Total imports of these

commodities cost $3.7 b i l l i o n in 1985, or 55% of oil export
earnings. Imports of base petrochemicals doubled between
1983 and 1985, indicating the intensity of domestic demand
growth for petrochemical products. A massive petrochemical
construction program is currently underway in China to meet
this demand pressure. China currently exports about $700
million per year in chemical products, and these exports are
targeted to double to $1.5 billion by 1990. Nonetheless,
our projections indicate that China is likely to remain a
significant net petrochemicals importer for the remainder of
the decade. Net chemical products imports in 1990 may be
about $3 billion, or the same as in 1985.
There are numerous recent reports that SINOCHEM is
buying spot cargoes of Indonesian, Malaysian, Iranian, and
Kuwaiti crudes on the international market in 1986.
However, careful comparison with historical data for spot
purchases of crude demonstrates that while crude imports are
up a bit to 16,000-17,000 bopd in 1986, this is not a
significant departure from previous trading practice. The
main purpose of spot crude purchases is to provide crude to
Maoming Eefinery in southern Guangdong Province. Maoming
takes imported crudes for reasons related to transportation
costs and local market conditions. SINOCHEM is also
experimenting with some trading on its own account, reselling spot crude through the Singapore market. Some crude
(e.g. from Iran) is also taken in barter. We do not believe
that SINOCHEM spot crude purchases are a significant factor
in China's net petroleum export position.
5. Projected Crude and Refined Products Exports
During the next five years, growth in domestic oil
demand will be the key factor constraining petroluem
exports. Real economic growth during the Seventh Five-Year
Plan (1986-1990) is projected at 6-8% per year, with very
high growth expected in the transportation sector, in
urbanization, and in petrochemicals. The "conservation
cushion" previously available because of inefficiencies in
petroleum allocation and consumption is thinner than was the
case five years ago; energy is now used more efficiently.
Thus, demand e l a s t i c i t i e s for the light and middle
distillates are likely to return from the relatively low
levels (0.5) of the 1981-1985 period to parity with economic
and sectoral expansion.
We project crude and refined products export volume
through 1990 in three alternative scenarios, based on
different assumptions regarding the likely rate of economic
growth, trends in world oil prices, and expectations for
China's crude oil output and additions to reserves. Our
Base Case (median) projection forecasts continued net crude
exports through 1990 at about the 1986 (not 1985) level —
i.e. 540,000-560,000 bopd. This will occur if China meets

5
its crude oil output target for 1990 of 3 million bopd and
if world oil prices recover according to the consensus
industry view. Export volume is, however, highly sensitive
to crude output and to domestic consumption trends. If
China fails to meet its 1990 crude output target by even a
small margin (200,000 bopd) and the economy grows as
expected, crude oil exports would continue to decline by 1112% per year to about 340,000 bopd in 1990. Under the most
export-favorable set of assumptions (i.e. meeting the output
target and sharply constraining domestic consumption), crude
oil export volume could recover to about 650,000 bopd.
Under all three scenarios, product exports will be
substantially below the 1985 and 1986 levels. Thus we
project that China's total oil exports will remain constant
or decline over the next five years. Under no scenario do
we project an increase beyond 1985 levels in oil export
volume.
4. Regional Markets
Just three markets -- Japan, Singapore, and the United
States — currently account for 75-80% of China's crude oil
exports and 60-70% of refined products exports. Market
dependence on these three countries is increasing.
Japan is the largest single importer of Chinese
petroleum, primarily crude o i l . Term contracts account for
175,000 bopd, and spot purchases for another 40,000 bopd.
Both term and spot purchases of Chinese crude are carefully
controlled to predetermined volumes through two officially
designated trading companies — one for crude and one for
products. Aside from crude o i l , Japan imports minor volumes
of naphtha and jet kerosene from China. SINOCHEM is
attempting to enter Japan's restrictive gasoline import
market, but this trade remains marginal at present.
SINOCHEM is also storing and transshipping crude bound for
the U.S. market at the Nippon Oil facility in Kyushu.
Aside from Japan, China exports petroleum to both North
and South Korea and to Hong Kong and Macao. Total exports
to East Asian markets are quite stable over time because of
the predominant Japanese role and Japan's deliberate policy
to purchase Chinese crude.
Singapore and Southeast Asia, on the other hand, are
important growth markets for Chinese oil. Despite SINOCHEM's
occasional talk of reducing the volume of crude processed in
Singapore, processing contracts are continuing at about the
1985 level — 110,000-120,000 bopd. China's total crude
exports to Singapore reached 170,000 bopd in 1985, and the
1986 volume is about the same. A major shift is underway,
however, in the slate of crudes processed in Singapore.
Shengli jumped from 24% of the processing slate in 1985 to
80-85% in 1986. Singapore processing contracts appear to be
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the main avenue through which SINOCHEM is placing the less
desirable Shengli on world markets, although some Shengli is
also sold to the Philippines.
Despite the decline in overall export volume, China's
crude oil exports to the United States are increasing. U.S.
crude oil imports from China jumped 28% in the first six
months of 1986, compared to the same period in 1985. In part
this may reflect delivery delays, but the primary impetus
behind the surge is from the initiation of netback contracts
with U.S. refiners. The availability of highly flexible
downstream refining capacity in the United States maximizes
the value of a consolidated barrel of products from Chinese
crudes. Higher distillate yields make the U.S. market very
attractive from SINOCHEM's perspective, despite steep
transportation costs and deemed processing fees.
Leaded and unleaded gasoline imports from China are
also increasing, despite the imposition of tighter lead
content regulations. U.S. gasoline imports from China were
up 27% in the first half of 1986, to an average 22,000 bopd.
This includes 18,700 bopd of leaded gasoline and 3,300 bopd
of unleaded gasoline. Projected gasoline imports from China
for the entire year may be about 75% of the peak level
reached in 1984 before the imposition of lead restrictions.
SINOCHEM is effectively overcoming the lead restrictions
through deep price discounts, the installation of alkylation
units at Chinese refineries to raise octane for export
gasoline, and the use of MTBE as a lead substitute. It is
unlikely, however, that gasoline sales to the U.S. market
will recover to the previous peak level of 30,000 bopd. The
principal constraint is not U.S. lead regulations, but
domestic demand pressure in China.
5. Petroleum Export Earnings
Combining our crude and products export volume
projections with price trends for Shengli and Daqing crudes
provides a set of alternative forecasts of China's likely
petroleum export earnings through 1990. Under median export
volume and price assumptions, oil exports will earn $3.3
b i l l i o n in 1986, $4.1 b i l l i o n in 1987, $4.6 billion in 1988
and about $5 b i l l i o n in 1990. Compared to oil export
earnings in 1985, this implies a total loss of export
earnings on the order of $11-12 b i l l i o n over the next five
years. This is equivalent to six times total foreign
investment in exploration offshore China between 1979 and
1985. Even under the most favorable set of assumptions,
including relatively high export volume and rapid recovery
in world oil prices, China's oil export earnings would not
recover to 1985 levels until after 1990.

Despite the sharp decline in oil export revenues,
however, China's total exports increased by 15% during the
first six months of 1986, compared to the same period in
1985. This implies a 36% surge in non-oil exports, including
big increases in exports of frozen and processed foods,
seafood, vegetables and tea, tungsten and other minerals,
Pharmaceuticals, paper products, hand tools, and other
commodities and products. The ability to increase non-oil
exports to cover declining oil export revenues is a sign of
health and flexibility in Chinese trade policy. However,
even with continued growth of non-oil exports at 10% per
year, trade deficits will continue through 1990. This may
cause severe restrictions in import authorization, extending
through at least 1988. We project that imports will expand
only slowly (2-4% per year) between 1986 and 1990. The
import constraints are largely the result of losses of oil
export earnings.
The Chinese trade deficit reached $14.9 billion in 1985
and will be about $13 billion in 1986. Foreign exchange
reserves have already been drawn down to the "comfort level"
(about $10 billion) and are unlikely to be further reduced.
As a result, China is borrowing on both commercial and
government/multilateral markets. Total borrowing reached
about $7 billion per year in 1985 and 1986, but may decline
slowly over the next few years. We project that China's
foreign debt will increase from $14.6 billion at year-end
1985 to $33-35 billion by the end of the decade. This debt
level is easily manageable within the framework of the
Chinese economy and projected trade levels.
Past experience shows that China's petroleum equipment
and technical service imports are extremely sensitive to the
balance of trade and to foreign exchange constraints. In
1985, imports of exploration and production equipment alone
reached $317 million, while imports of oilfield tubular
goods were $518 million, downstream plants and equipment
were $300 million, and imported technical services and
engineering were about $100 million. Total imports of
petroleum equipment and services, including the offshore
exploration projects, reached $866 m i l l i o n in 1984 and
$1.2 billion in 1985. U.S. companies hold about 90% of the
upstream petroleum equipment market in China, while Japanese
companies predominate in the downstream sector of the
industry.
Because of declining petroleum export revenues and the
persistent trade d e f i c i t , we project a sharp decline in
China's petroleum equipment and technical service imports.
The impact of foreign exchange shortages is likely to be
felt primarily in the China market for drilling equipment
and geophysical services. Imports of production equipment
and petrochemical plants may be somewhat more protected, but
are likely to remain flat through about 1988. Imports of API

standard tubulars may be partially backed out as Baoshan
Steel Mill begins production. Total petroleum equipment and
service imports will be at least $200 million per year below
1985 levels between 1986 and 1988, before recovering at the
end of the decade. This decline will be accelerated by a
slow-down in foreign offshore exploration activity during
the same period. U.S. suppliers are likely to be
particularly hard-hit during the 1986-1988 period because of
their dominance in the upstream equipment and service
market.
6. Domestic Investment and Planning
Patterns of domestic and foreign investment are the
best long-term predictor of future developments in the
Chinese petroleum industry. Both domestic and foreign
investment levels are sensitive to world price trends,
although domestic investments are far less vulnerable to
world oil price volatility than foreign investment. Domestic
petroleum investment data are provided by official Chinese
statistical sources, but are presented in what Western
analysts would view as anomalous categories. Some
interpretation is therefore necessary in order to render the
data into usable form.
Total domestic investments in the upstream petroleum
sector (exploration, development, and production) averaged
the local currency equivalent of about $3 billion per year
between 1981 and 1985. This level of investment is
inadequate, even within the framework of Chinese costs, to
support growth in a petroleum industry producing 2.5 million
barrels per day. Undercapitalization is particularly severe
in exploration. Fully 50% of total investment in new
exploration was provided by foreign offshore exploration and
through World Bank loans during the past five years. During
the Sixth Five-Year Plan (1981-1985), domestic investment in
the upstream sector was sharply accelerated, growing by 17%
per year. This growth in upstream investment should slow
during the Seventh Five-Year Plan (1986-1990) to about 8%
per year.
Downstream petroleum investments (refining,
petrochemicals, and fertilizer) accelerated very rapidly
during the Sixth Five-Year Plan (1981-1986), growing at 1516% per year. They averaged $2.0-2.5 billion in local
currency equivalent over the period. This expansion in
downstream investments should slacken somewhat to 9-10% per
year under the Seventh Five-Year Plan (1986-1990). Refinery
construction will add 450,000 bopd of primary distillation
capacity and 480,000 bopd of secondary processing capacity
by 1990. Pipeline construction will be accelerated if the
Arco offshore gas discovery is developed. Substantial
production capacity for base petrochemicals (ethylene,
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plastics, fibers, and synthetic rubber) is currently under
construction and will come onstream by 1990.
Annual
investment in further petrochemical construction projects
should continue to grow at about 9% per year for the next
five years.
7. Foreign Investment
By the end of 1985, China's petroleum industry had
absorbed $2.2 billion in foreign capital, including $1.8
billion in offshore exploration, about $200 million in
offshore development, and $140 million in World Bank
oilfield loans. An additional $1.6 billion in foreign
investment and loan commitments was carried over to the
1986-1990 period. This is a substantial contribution to the
development of the Chinese petroleum industry, representing
about 30% of total investment in the oil industry between
1981 and 1985. Foreign investment is a key element of
Beijing's petroleum development policy, helping to
externalize risk, accelerating the pace of technology
acquisition, and providing a new source of badly needed
foreign exchange.
Japan is the largest single contributor to China's
offshore exploration and development program, carrying about
one-third of the foreign investment load. The United States
ranks second, contributing about 25% of total foreign
investment in the Chinese oil industry.
Exploration offshore China has failed to meet initial
expectations. Based on a well-by-well analysis, China's
offshore discovery rate has been 30% at more than 1,000 bopd
test yields, 18% at over 2,500 bopd test yields, and 10% at
over 5,000 bopd. However, to date only 4 wells have tested
in the 10,000-15,000 bopd range. The problem with the
offshore exploration program is not the discovery rate, but
the failure to find any giant oilfields after drilling more
than 120 wells. One giant gas field (Arco's Yacheng 13-1
discovery) has been found south of Hainan Island and may be
developed within the next five years. Six small and midsized oilfields with development potential have been
discovered. Two of these fields are now onstream and a third
is under development. At least four additional fields are
likely to be developed before 1990.
Foreign investment in the Chinese oil industry is
directly threatened by the world oil price decline. The
small and mid-sized fields typical of offshore discoveries
to date are increasingly commercial above $20/bbl and are
increasingly sub-commercial below $15/bbl. These fields are
thus marginal in the $15-20/bbl range. In addition,
exploration budgets in China are affected by general cuts in
the exploration activities of the majors. The combination of
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the offshore discovery pattern and depressed world oil
prices reduced annual offshore exploration investment from
$500 million per year in 1984 and 1985 to about $250 million
in 1986.
Only nine new exploration contracts were signed in 1985
and 1986 under the second round of offshore bidding. New
exploration commitments under these second round contracts
total less than $250 million, or about 10% of first-round
exploration commitments. This occurred despite substantial
contract concessions by the China National Offshore Oil
Corporation during the second round negotiations, including
an uncoupling of seismic and drilling work commitments on
some contract areas. Investment in offshore exploration
could drop to $100-150 million per year by 1988 and to
$50-100 million per year by 1990 unless there is sharp
recovery in world oil prices.
The near-term impact of world oil price volatility on
offshore development programs may be somewhat less severe
than is the case for offshore exploration. The principal
effect may be to delay, rather than cancel, prospective
field development projects. Based on existing and likely
field development projects, we project offshore oil and gas
development investment at $600 million to $1 billion between
1986 and 1990, depending on the world oil price path.
Production from offshore fields will not exceed 100,000 bopd
by 1990 and will have only a marginal impact on oil exports.
Despite the opening of south China for foreign
participation in land exploration, only one contract had
been signed for onshore exploration by year-end 1986, and
further negotiations are on hold. We anticipate total
foreign investment in land exploration of only $50-100
million by 1990 in the absence of rapid world oil price
recovery. Exploration prospects in China's vast western
basins are very attractive from a geological perspective,
but face a $6 billion pipeline construction barrier.
Significant foreign investment in exploration of the western
basins must wait for world oil price recovery to at least
the $25-30/bbl range.
World Bank loans to China's petroleum industry may also
be influenced by oil price volatility. China's petroleum
planning agencies are concerned about their ability to repay
World Bank loans with oil export revenues and have deferred
disbursement schedules and new loan commitments. We project
$500-800 m i l l i o n in new World Bank loan commitments to
China's petroleum industry between 1986 and 1990, depending
on the world oil price path.
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CHAPTER 1.
PETROLEUM PRICES AMD THE TRADING STRUCTURE

1.1 Overview:

Nowhere is China feeling the impact of falling world
oil prices more keenly than in the decline in foreign
exchange earnings from petroleum exports.

In 1985,

China

exported 750,000 barrels per day of crude and products to
the world market, earning some $6.7

billion in hard

currency, or a quarter of total export earnings.

At this

volume of exports, China is now Asia's largest oil exporter,
exceeding the amounts of oil placed on international markets
by Indonesia. The slide in world oil prices in the first
Quarter of 1986

cut deeply into China's export revenues at a

time of surging imports and foreign exchange shortage.

As a

result, world oil market conditions and price trends are
suddenly a topic of great concern at the highest levels of
the Chinese government.

This chapter explores the underlying structure of
China's trade in crude petroleum, refined petroleum
products, and base petrochemicals. We focus first on the
complex interface between China's domestic petroleum price
structure and the international market. Beijing has fixed
the internal prices of crude oil and refined products at
levels that have remained more or less constant since

1950.
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The rigidity of this official price structure and the
distortions that it introduces to the petroleum industry
have led to efforts to "reform" the domestic price structure
through the introduction of a "two-tiered" price structure.
While this reform has brought domestic oil prices marginally
closer to international prices, it is a far cry from the
introduction of a truly market-oriented domestic price
structure, and numerous distortions remain.

The export prices of China's crude oil and petroleum
products are tied more directly to the international spot
market through "basket" formulas and other devices.
However, even on the export side, there have been largerthan-expected price differentials among deliveries to
various customers, particularly to Japan. The rapid decline
in world oil prices has forced China's oil export pricing
more closely into line with market realities. We believe
that China's oil export prices are likely to remain closely
aligned with the market for as long as low oil prices and
supply surpluses persist.

Our projections of future prices

for Chinese export crudes reflect this close alignment with
the market.

China's oil export prices and policy are set by the
State Council and implemented through a single agency within
the Chinese bureaucracy —

the China National Chemical

Import and Export Corporation (SINOCHEM).

This agency,
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which has been vested by the central government with
monopoly control of foreign petroleum and petrochemical
trade, faces new competition from the China Petrochemical
Corporation (SINOPBC) and its subsidiaries. (See section
1.5.)

1.2 Domestic Prices:

China's domestic petroleum price structure does not
directly affect its export position. Export prices are set
in dollars, not RMB (Renminbi, the local currency) and are
keyed to world market price conditions (see below).
However, the domestic petroleum price structure is an
important determinant of consumption patterns and therefore
indirectly, of export volume. In addition, spot imports of
crude or products to cover local or temporary supply
shortages may be evaluated in the context of the domestic
price structure.

Crude petroleum from the major fields of the northeast
has been priced at a fixed RMB 100 per ton ($5/bbl at
exchange rates) since 1950

1985

(Table 1.2.1). This fact alone

illustrates the enormous rigidity of the domestic price
structure. Once pricing patterns are set, refiners and
industrial end-users develop a vested interest in the
existing price structure and any proposed price change falls
victim to infighting among the industrial ministries, with

Table 1.2.1:
PRODUCT
CRUDE PETROLEUM
Daq i ng
ShengI i

RMB/ton

-OFFICIAL'$/ton

DOMESTIC PETROLEUM PRICE STRUCTURE, 1985
$/bbl

RMB/ton

-MARKET'$/ton

$/bbl

RMB/ton

RETAIL
$/ton
$/bbl

$/gal

100. 0
102. 3

$34 .05
$34 . 84

$4 . 66
$4 . 91

580
475

$1 97. 50
$1 61 . 75

$27 .05
$22 . 1 6

GASOLINE
70
80
85

580
660
700

$197.50
$224 . 74
$238 . 36

$23. . 51
$26. , 76
$28 ..38

820
880
920

$279 . 22
$299. 66
$313.28

$33. 24
$35. .67
$37. ,29

800

$272.41

$32.43

$0. 77

KEROSENE
Standard
Jet Fuel

420
420

$143,02
$143.02

$18.34
$17.44

870
890

$296.25
$303.06

$37. 98
$36. 96

735

$250 . 28

$32. 09

$0. 76

DIESEL
0
10

330
375

$1 12.37
$127.69

$15.39
$17.49

700
745

$238.36
$253.69

$32. .65
$34. . 75

560

$190.69

$26. 12

$0.62

FUEL O l L
Bo i I er Res i d"
Bo i I e r C r u d e * *
Feedstock

125
170
55

$42.56
$57.89
$18.73

$6 .35
$8 . 1 5
$2 . 80

490
550
460

$166.85
$187.29
$156.64

$24 . 90
$26 .38
$23 .38

155
1 86
85

$52,78
$63.34
$28.94

$7.88
$8.92
$4.32

$0.19
$0.21
$0.10

OTHER
Nap t ha
L i q Pe t r Gas
Aspha I t

450
100

$153. .23
$34, . 05
$44. , 27

$ 1 7 . 61
$3, 15
$6. 61

780
525
493

$265. 60
$178. 77
$167. 88

$30. 53
$16. 55
$25, 06

SOURCE:

130

W o r l d Bank a n d C h i n a E n e r g y V e n t u r e s .

NOTES: A l l d o l l a r c o n v e r s i o n s a t a v e r a g e o f f i c i a l 1985 e x c h a n g e r a t e (RMB2.9367/$).
' " O f f i c i a l " p r i c e s are f i x e d p r i c e s set for crudes produced under assigned
q u o t a s f o r each major o i l f i e l d . " M a r k e t " p r i c e s a r e c h a r g e d f o r c r u d e p r o d u c e d
b e y o n d t h e q u o t a b y each f i e l d , t h e r e b y g i v i n g a n i n c e n t i v e f o r h i g h e r o u t p u t .
The dual p r i c e s t r u c t u r e is also r e f l e c t e d in e x - r e f i n e r y p r i c e s for products
produced from " o f f i c i a l " or "market" c r u d e . R e t a i l p r i c e s are a composite
of " o f f i c i a l " and "market" p r i c e s and v a r y by l o c a l i t y . The r e t a i l p r i c e s
l i s t e d h e r e a r e averages quoted b y t h e W o r l d Bank.
' ' I n c l u d i n g 7 0 RMB/ton s p e c i a l t a x f o r b o i l e r f u e l . R e t a i l p r i c e s f o r f u e l o i l
and b o i l e r crude are t i e d to " o f f i c i a l " prices. Plants unable to obtain
b o i l e r f u e l a t " o f f i c i a l " p r i c e s must p a y m a r k e t p r i c e s p l u s R M B 70/ton
f o r s p e c i a l c o n s u m p t i o n t a x , p l u s t r a n s p o r t a t i o n , o r R M B 550-600/ton ($26-28/bbl)
In p r a c t i c e , t h i s forces p l a n t s t o r e s t r i c t u s e o f b o i l e r f u e l t o s u p p l i e s
o b t a i n e d under o f f i c i a l quotas.
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each ministry seeking to defend its former position in the
supply chain. The old, fixed price is referred to as the
"Official" price.

The "Official" price structure for crude and products
has systematically squeezed the revenues of the producing
fields while providing a bonanza in the form of huge
refining margins to the downstream sector. This accounts for
the remarkable profitability of the China Petrochemical
Corporation (SINOPEC), which reported net income of EMB 3.8
billion ($1.3 billion) in 1985 on sales of EMB 36 billion
($12 billion —

about 5% of China's GNP). At "Official"

prices, the consolidated barrel of refined products

is worth

about $15, while the barrel of crude may be acquired for $5,
leaving a $10/bbl gross refining margin.

In the end,

SINOPEC delivers its net income to the State treasury, but
the price structure still causes a severe distortion in the
revenue stream in favor of the downstream sector.

The other major impact of the "Official" petroleum
price structure is to subsidize the burning of fuel oil and
crude under industrial and power boilers, which is in direct
contravention to official policy. Eesid is sold at less than
$3/bbl as feedstock, and at about $6/bbl as boiler fuel,
including a special BMB 70/ton ($3.30/bbl) "consumption tax"
designed to discourage direct burning. Crude burned under
boilers goes for $8/bbl, again including the special tax.
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On a $/BTU basis, fuel oil costs 2.5 times coal and crude
for burning costs 2.8 times coal. However, all three fuels
are severely underpriced, making the margins between them
insignificant. The differential is insufficient to
discourage oil-burning, or to warrant the capital costs
entailed in fuel switching from oil to coal.

Official policy calls for substitution of coal for
crude burning and fuel oil in power plants and for the
generation of process heat in factories. Given the realities
of the "Official" price structure, this policy has been
enforced through clumsy allocation and rationing systems
which are easily circumvented at the local level.

The net

effect has been to slow interfuel substitution, reducing
refinery throughput and limiting the amount of resid
available for secondary processing.

This helps explain

local shortages of gasoline and diesel and the importation
of Kuwaiti and Indonesian crudes for refining at Maoming at
a time when crude continues to be burned as boiler fuel in
the northeast and refinery utilization remains about

80%.

In recognition of these distortions, and partly as a
response to prodding from experts from the World Bank, in
March 1984,

the State Council instituted a price reform for

energy commodities, including coal, crude petroleum, and
refined products. A "two-tier" price structure was
installed, based on production quotas assigned to each
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producing unit (major coal mine, o i l f i e l d , refinery, etc.).
Under this system, production that falls within the annual
quota for the unit is sold at "Official" prices, while
production beyond the annual quota may be sold at "Market"
prices.

The theory behind the two-tier system was that it

would encourage output, while restraining "excessive"
consumption by end-users who had exhausted their allocation
of low-priced fuels. The reality is that whoever sets the
production quotas (not to be confused with output targets)
for China's o i l f i e l d s and refineries must be one of the most
powerful economic brokers in China, since the quota
determines average prices for the unit, as well as sales
revenue and profitability.

"Market" prices under the two-tier system have nothing
to do with domestic supply and demand. Rather, "Market"
prices were pegged to world prices, at the time the system
was adopted. —

i.e. in March 1984.

Thus, a barrel of crude

on the local market was pegged at RMB 475 per ton, or $28
per barrel (at 1984

exchange rates), the posted export price

for Daqing at the time.

Since March 1984,

the

"Market"

price for above-quota crude has remained at RMB 475/ton,
regardless of local or international market conditions.

Despite the inherent rigidity in this system, there has
been some decline in the dollar-equivalent value of crude
and products on the local market since March 1984,

when the
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two-tier system was introduced.

Official RMB/$ exchange

rates have fallen from an average RMB 2.3/$ in 1984

to

RMB 3.7/$ in mid-1986. Thus, the dollar-equivalent value of
a barrel of crude on the local market has declined from
$28/bbl in 1984

to *22/bbl in 1985

and to $17.60/bbl today.

This decline reflects devaluation of the RMB, not market
conditions, but it does help to provide for a better
interface on the import side with world prices.

Other domestic market distortions have not been
significantly corrected by the "price reform" of March

1984.

The average refining margin remains enormous by world market
standards. The burning of crude and fuel oil has not been
restrained, except for new customers who cannot get
allocations at "Official" prices.

Since the "Market" price

of boiler resid and crude is so high that it is rarely, if
ever paid, the two-tier price system is merely a new form of
rationed allocation.

For the future, there are s t i l l no harbingers of true
price reform or market pricing within China's domestic crude
and products markets.

The only reform that could force

domestic markets to line up with world markets would be to
allow the RMB to trade on international currency

markets.

Convertible currency might provide a window through which
world market trends would influence local prices, penalizing
the production and sale of commodities at subsidized prices.
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The resistance to this fundamental reform from China's
financial and industrial ministries remains very high.

1.5 Export Prices:

Export prices for China's crude oils are difficult to
determine because of the fragmentary nature of data
collected from different sources and because of the tendency
of Chinese trading agencies to treat price and other data as
state secrets. In the face of these obstacles, we have
assembled time series data on export prices for Daqing crude
and comparative data series on Singapore spot prices for
Arabian Light and Minas (Table 1.3.1).

Term Prices:
Term prices for Daqing are prices reflected in
deliveries on long-term contracts negotiated on a
government-to-government basis with Japan.
1986,

Until January

term prices were identical or very close to "Official"

or "Posted" prices listed by SINOCHEM.

Since that date,

SINOCHEM has continued to post an official price at $25.90,
despite a rapid decline in term prices for d e l i v e r i e s to
Japan. Term prices are set provisionally each month and then
are negotiated and set at final levels retrospectively at
the end of each calendar quarter for deliveries during the
quarter.

T a b l e 1 . 3 . 1 : COMPARATIVE EXPORT PRICES OF CHINESE CRUDES
UMUI INU

antiNUL i
SPOT DAQ-SHENG

HRMD 1 AN

DATE

TERM-J

SPOT-J

SPOT-S

T-S

1984
1st Q
2nd Q
3rd Q
4th Q
Year

$28.65
$28.65
$28.65
$28.40
$28.59

$27. 88
$28. 30
$27. 15
$26. 60
$27. 48

$26.24
$26.49
$25.63
$24.76
$25.78

$2 .41
$2 . 16
$3 .02
$3 .64
$2 .81

$26. 76
$27. 08
$27.13
$25.57
$26.64

1985
January
February
Ma r ch
1st Q
Ap r i 1
May
June
2nd Q
July
August
Sept embe r
3rd Q
Oc t o b e r
Novembe r
Dec embe r
4th Q
Year

$28 . 40
$27 . 35
$27 . 35
$27. 70
$26 . 75
$26 . 75
$26.75
$26.75
$26. 75
$26 . 75
$26. 75
$26. 75
$25 . 95
$25. 95
$25 . 95
$25. 95
$26. 79

$25. 95
$25. 70
$25 . 70
$25. 78
$25. 60
$25. 65
$25. 10
$25. 45
$25. 29
$24 . 91
$24 .87
$25 . 02
$25 . 50
$26. 00
$26 . 45
$25. 98
$25. 56

$23 .42
$23 .67
$24 .29
$23 .79
$24 .60
$23 .50
$22 .03
$23 .38
$22 . 26
$23 . 20
$23 . 56
$23 . 01

$4 .98
$3 .68
$3 .06
$3 . 91
$2 . 15
$3 . 25
$4 . 72
$3 .37
$4 . 49
$3 . 55
$3 . 1 9
$3 .74

$23.23
$23. 42
$24.75
$23.80
$25.44
$23.91
$21 .34
$23.56
$21 . 56
$23 . 1 7
$23.60
$22.78

$23 .70
$23 . 47

$2..25
$3. 32

1986
January
February
Ma r ch
1st Q
Ap r i I
May
June
2nd Q
July
August
Sept embe r
3rd Q
Y e a r to
Date

$25 . 90
$20 . 00
$16.00
$20.63
$12.25
$10.50
$10.50
$11.08
$10.65
$10.65
$10.65
$10.65

$24 . 07
$17. 06
$ 1 1 . 77
$17. 63
$10. 08
$10. 57
$10. 59
$10. 41
$9. 34
$10. 85
$10. 83
$10. 34

$23 .75
$17 . 10
$12 . 75
$17 . 87
$10 . 25
$1 1 . 20
$11 . 15
$10 .87
$9 .55
$ 1 1 . 15

$2. 15
$2. 90
$3. 25
$2. 77
$2. 00
($0. 70)
($0. 65)
$0. 22
$1 . 10
($0. 50)

$14.12

$12. 80

$13 .36

$23 .20
$22 .70
$22 .50
$22 .80
$22 .35
$22 .40
$28 . 10
$24 .28

$2. 09
$2. 21
$2. 37
$2. 22
$3. 15
$3. 60
($1 . 65)
$1 . 70

$22. .50

$1 . 57

$10.,20
$9. 30
$9. 40
$9. 63
$9. 40

($0. 12)
$1 . 27
$1 . 19
$0 . 78
($0. 06)

$12. 16

$0 . 77

LSWR

MINAS

LIGHT

$25 .76
$25 .68
$25 .81
$25 .75
$25 .93
$24 .83
$23 . 91
$24 .89
$23 .73
$24 .20
$25 .07
$24 .33
$25 .66
$26 . 51
$25 , 77
$25 .98
$25 .24

$26 .88
$26 .78
$26 .36
$26 .67
$25 . 91
$24 .39
$24 .55
$24 .95
$24 .28
$24 . 54
$24 . 91
$24 . 58
$24 .61
$25 .68
$25 . 44
$25 , 24
$25 ,36

$22. ,97
$ 1 6 ,,35
$12, 30
$17. 21
$ 1 0 , 45
$1 1 . 35
$11 , 15
$10. 98
$9. 50
$11 . 25

$22 ,77
$16, 98
$12, 55
$17. 43
$12, 50
$11 . 95
$10. 49
$11 . 65
$8. 28
$9. 27

$13. 17

$ 1 3 . 10

SOURCE: Pet ro I eum I n t e l I i gence Week I y , East-West Cen t e r , and
Pet ro I eum I n d u s t ry Resea rch F o u n d a t i o n .
NOTES: TERM-J a r e o f f i c i a l p r i c e s r e f l e c t e d i n term c o n t r a c t s w i t h J a p a n .
SPOT-J p r i c e s are spot p r i c e s to Japan FOB C h i n a for D a q i n g .
SPOT p r i c e s a r e F O B C h i n a f o r S h e n g l i .
SPOT-S p r i c e s a r e spot p r i c e s o n n e t b a c k b a s i s F O B S i n g a p o r e , PIW e s t i m a t e s .
T-S is d i f f e r e n t i a l between TERM-J and SPOT-S p r i c e s .
DAQ-SHENG i s t h e d i f f e r e n t i a l b e t w e e n D a q i n g (SPOT-J) a n d S h e n g l i (SPOT-S).
LSWR i s L o w S u l f u r Waxy R e s i d ; p r i c e s a r e F O B S i n g a p o r e .
MINAS and ARABIAN LIGHT p r i c e s are FOB S i n g a p o r e .
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When term prices for deliveries under government-togovernment contracts with Japan are compared to Singapore
netback prices, it is clear that Japanese refiners, under
pressure from MITI to accept large volumes of Chinese crude
at premium prices, paid more than $3.00 per barrel over
market during 1984 and 1985. Spot deliveries to Japan were
also $1.50-2.00 over market. The motives for this
overpayment were both political and commercial.

Tokyo was

apparently trying to offset part of Japan's ballooning trade
surplus with China, at the expense of its own refiners, in
order to sustain exports to China of steel, machinery, and
automobiles. The strategy did not work, as public criticism
of the trade deficit with Japan mounted in the Chinese press
in early 1986.

It is also interesting to note that as the market
collapsed in the first quarter of 1986, the price
differential between term deliveries to Japan and the spot
market disappeared.

By the end of the second quarter of the

year, term and netback prices reached rough parity.
SINOCHEM's negotiating position on volume term d e l i v e r i e s to
Japan is clearly much weaker than a year ago. The damage to
Chinese oil export revenues of the down market is therefore
more than proportional to the decline in spot prices. We
believe that this weakness in SINOCHEM's price position visa-vis the Japanese market is likely to persist and that the
wide term-netback differentials of 1984 and 1985 are
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unlikely to reappear.

The Chinese honeymoon with the

Japanese oil market is over.

Spot Prices:
Estimates of spot prices for Shengli crude are
difficult to obtain, but are listed in fragmentary

form by a

few commercial reporting services (Telerate and APPI). We
have assembled a partial data series for July 1985 to July
1986.

There is a considerable quality differential between

Daqing crude (34 deg API) and Shengli crude (27 deg API),
which is reflected in spot prices.

The differential between

spot prices for Daqing and Shengli averaged about $1.752.00/bbl during 1985, but declined to $0.75-1.00/bbl in
1986.

We anticipate that this price differential is likely

to persi st.

The Daqing-Shengli price differential may also be an
important determinant of Chinese oil export revenues during
the next five years, as the export mix shifts in favor of
Shengli crude. In 1985 and 1986, crude exports were roughly
75% Daqing and 25% Shengli by volume. The Shengli export
share is likely to increase between 1986 and 1990 if Shengli
o i l f i e l d fulfills official expectations of a major increase
in output to 800,000-1,000,000 bopd, while Daqing remains at
about the million-barrel per day level or begins to decline.
The price weakness of Shengli is likely to impact on long-
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term export revenues, as the down market persists and the
Shengli share of export volume increases.

As Dr. Fesharaki of the East-West Center has pointed
out, there is a "vicious cycle" price connection between
Daqing prices and LSWR (Low Sulfur Waxy Eesid) prices on the
Singapore spot market. Chinese process agreements with
Singapore refiners.dump up to 50% of the processed crude
onto the Southeast Asian market in the form of LSWE because
of the high resid content of Chinese crudes and Singapore's
lack of secondary processing capacity. In 1985-1986, this
implied sales of up to 50,000 bopd of LSWR into the regional
market, which totals only 200,000 bopd. These sales depress
the price of LSWR, which in turn depresses the value of
Chinese crudes.

In the past, SINOCHEM has reacted to this pressure on
crude prices by further increasing the volume of crude
processed in Singapore refineries, thereby further
increasing the volume of LSWR dumped onto the regional
market and further depressing the market value of their own
crudes.

They are now aware of the problem, but the most

recent data on Singapore process agreements indicates that
the volume of crude continues to increase, to 118,000 bopd
in the first three quarters of 1986. Furthermore, the mix of
crudes processed in Singapore is shifting in favor of

Shengli (to 78,000 bopd in mid-1986), which is heavier and
has a higher resid and sulfur content than Daqing.

SINOCHEM pegs the spot price of Daqing to Indonesia's
Minas crude and thereby through the OPEC price structure to
Arabian Light. Indonesia has complained publicly that the
Chinese systematically undercut the price of Minas and other
Indonesian crudes in order to push them out of the Japanese
market.

But a comparison of Minas spot prices to the spot

prices of Daqing sold on the Japanese market does not
support this complaint.

Chinese penetration of the Japanese

market is based on their special political and commercial
ties to Tokyo and in fact defies the laws of gravity, if
term prices are taken into consideration. Therefore, the
principal factor favoring Chinese crude over Indonesian
crude in the Japanese market is the high priority that Tokyo
attaches to its political and commercial relationship with
Beijing, not comparative crude pricing.

Both Minas and Arabian Light led Daqing prices down
during the price collapse of the first quarter of

1986.

Close price parity with world marker crudes was then
reestablished during the second quarter. The average
Singapore netback price of Daqing was $13.36 from January to
August 1986,

indicating an average price of about $13.00 for

the year. This corresponds closely to average prices for

marker crudes. Shengli should be about $1.00 bbl under
Daqing for the year, at about $12.00/bbl.

Processing Fees and Netback Prices:
Processing fees and actual netback margins are
determined on a contract-by-contract

basis. SINOCHEM paid

about $0.60/bbl in processing fees to Singapore refineries
in 1985, a level which utilizes refinery capacity, but is
not profitable for the refiners. Despite Chinese resistance,
prices are up somewhat in 1986, with Mobil at $0.65/bbl and
Shell at $0.95/bbl.

SINOCHEM has recently threatened to

phase out Singapore processing altogether, but given the
realities of their market position in Southeast Asia, this
is regarded more as negotiating pressure on the refiners
than as an expression of intent.

There are currently (October 1986), five netback
agreements with U.S. refiners (Coastal States, Phillip
Bros., Hess, Anglo-Saxon, and PRI —

Texas City has lapsed)

totaling 85,000-90,000 bopd. U.S. refiners with available
secondary cracking capacity can achieve yields of 40%
gasoline, 20% d i s t i l l a t e , and 35% fuel oil from Daqing
crude, in contrast to Singapore's topping refineries, which
have fuel oil yields as high as 50-60%.

Actual netback

price realizations are closely held, but deemed processing
fees in the U.S. are $2.00-2.25/bbl.

Chinese crudes also

suffer from significant transportation costs on Gulf Coast
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and East Coast markets.

It Is unlikely, therefore, that

SINOCHEM is realizing more than $8-9/bbl on U.S.

netback

contracts going into the final quarter of 1986.

1.4 World Price Trends:

Petroleum price forecasting now ranks among the world's
hazardous occupations, yet long-range price forecasts for
China's export crudes are essential to our ability to
project China's position in the world oil market as well as
their likely balance of trade and foreign exchange
positions.

Given this dilemma, for the purposes of this

report, we have chosen to rely on "consensus"

forecasts by

respected industry analysts (including PIBINC, the World
Bank, the East-West Center, and other sources) and to tie
our projections for Daqing and Shengli export prices to
these expert forecasts (Table 1.4.1).

The price forecasts

of these analysts converge on a scenario under which nominal
crude oil prices may not exceed average $20/bbl levels again
until 1988 or 1989. Real prices in 1986 dollars would remain
in the $15-20/bbl range through 1990, with a volatile
pattern of price fluctuations over a $5/bbl plus or minus
range.

Despite the August, 1986 OPEC agreement to constrain

OPEC production to 16.8 million barrels, the "consensus"
view is that OPEC will be forced to contend with slow demand
growth and continued competition from non-OPEC production
for the remainder of the decade.

T a b l e 1 . 4 . 1 : WORLD AND CHINESE O I L EXPORT PRICE PROJECTIONS.

(Cu r r e n t $/bb I )
REFERENCE
T tttH

u«;5t

1986

13 .5

1987

17 ,0

13..0

17 .0

19 .0

12 .0

15 .0

1 7 ,.0

1988

1 9 ,,5

15. 0

19 .0

22 .0

1 4 ,,0

17 ,0

1 9 ,,0

1989

21 . 0

17. 0

21 ,0

23,,0

1 6 ,,0

1 9 ,.0

21 , 0

1990

22. 0

19. 0

22 .. 0

25.,0

18. 0

20.,0

22. 0

1995

31 . 0

25. 0

31 . 0

35. 0

23. 0

28. 0

33, 0

NOTE:

--UAUI1

-StlhNl.a L I - -

N13--

13 .0

12 ,0

The projected export p r i c e s for Daqing and S h e n g l i exclude
e x t r e m e p o s s i b i l i t i e s and focus on a p r o b a b l e range
a r o u n d t h e r e f e r e n c e case.

We have also allowed for considerable variation around
these forecasts, in the form of three alternative price
projections.

Our low and high projections for Daqing spot

prices reach a spread of $6/bbl ($19-25/bbl nominal) by
1990,

and a spread of $10/bbl ($25-35/bbl nominal) by

1995.

This spread does not encompass the entire universe of
possible price trends, but does identify a projected range
around the consensus forecast.

In order to allow for price differentials based on the
quality differential between Daq.ing and Shengli, we have
forecast a range of Shengli export prices ranging from
$1.00/bbl to $2.00/bbl under the projected range of Daqing
prices. We believe that this is a reasonable range of price
differentials for Daqing and Shengli, given the rising
proportion of heavier crudes in the world export slate and
the steady increase in available secondary

processing

capacity.

We do not feel it necessary to differentiate between
projected term and spot prices for Chinese export crudes.
World petroleum trade is increasingly dominated by spot or
spot-linked prices, and only 10-15% of world crude trade is
currently on a true term basis.

Sino-Japanese petroleum

trade is following this trend, despite the continuing
proclivity for government-to-government term contracts. By
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mid-1986, parity was reached between term prices on
deliveries to Japan and Singapore spot prices. We do not
expect SINOCHEM to be able to recover the term-spot price
differentials typical of their sales to Japan during
and 1985.

1984

Thus, we have projected spot prices only and

assume that prices of term deliveries to Japan during the
1986-1990 period are likely to be spot-linked.

In any

event, the term-spot differential will be insignificant in
the context of high v o l a t i l i t y in long-range price trends.

As for SINOCHEM itself, and other Chinese ministries
and planning agencies involved in the petroleum trade or
benefitting from oil export revenues, there is a certain
amount of wishful thinking regarding trends in world oil
prices. High-level officials in Beijing periodically make
pronouncements to the effect that China will "cooperate"
with OPEC in shoring up world oil prices to the mid-$20's
levels that prevailed in 1984

and 1985.

These statements of

support proliferate during state visits to China by
ministers from the OPEC countries. Beijing has even used
"cooperation with OPEC" as a rationale for recent cuts in
export volume.

But in reality, there is no evidence that

SINOCHEM has ever coordinated its export strategy with any
foreign country or group and every evidence that Beijing
exports as much petroleum as possible, within the
constraints imposed by domestic consumption and the world
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market.

In reality, China is one of the non-OPEC producers

who have steadily eroded OPEC control of world prices.

1.5 The Organization of China's Petroleum Trade:

China's crude and products exports, petrochemical and
fertilizer imports, and occasional spot purchases of
petroleum are controlled by the China National Chemicals
Import and Export Corporation (SINOCHEM).

SINOCHEM is

easily the most powerful trading company in China.

During

1985, it controlled $11.1 billion in petroleum and chemicals
trade, about 20% of China's total two-way trade (Figure
1.5.1).

This is a remarkable achievement for a company with

an extremely low domestic and international profile.

SINOCHEM has achieved this position by virtue of its
monopoly of crude and products exports, a monopoly that is
jealously guarded against other elements in the Chinese
bureaucracy and is periodically reaffirmed by the State
Council, China's cabinet and highest governmental organ. The
logic behind granting SINOCHEM the exclusive authority to
trade in petroleum is simple.

The State Council wishes to

centralize all foreign exchange earnings from petroleum
exports, which in 1985 accounted for more than 24% of total
export revenues, and to channel this precious stream of
foreign exchange directly into state coffers. The apparatus
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SINOCHEM Annual Report, 1985)
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established for this purpose has been quite successful in
achieving its goal.

SINOCHEM reports directly to the Ministry of Foreign
Economic Relations and Trade (MOFERT), which in turn reports
to the State Commissions (State Planning Commission, State
Economic Commission, etc.) and to the State Council
1.5.2).

(Figure

Crude and products exports are carefully

coordinated at the highest levels of the Chinese government,
and integrated with key planning targets and international
trade objectives. The decision as to how much oil to export
each year is a matter of high state policy, and at times a
subject of intense debate. SINOCHEM's role is merely to
implement decisions on export volume that are made at a
higher level.

Although SINOCHEM has a monopoly on petroleum and
petrochemicals trade, it is subordinate to neither the
Ministry of Petroleum Industry (MOPI), nor the China
Petrochemical Corporation (SINOPEC). This is also a matter
of deliberate policy. Both MOPI and SINOPEC would like to be
able to export their products directly onto the
international market, in order to generate a stream of
foreign exchange, some part of which might be diverted to
the technology and equipment import requirements of these
two organizations. Beginning in 1984,

SINOPEC has challenged

SINOCHEM's monopoly control of petroleum products exports,

State Council
and
Planning Commissions

1
Ministry of

Ministry

China Petrochemical

Foreign Economic Relations

of
Petroleum & Industry

Corporation

and Trade
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(MOFERT)
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L
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Figure 1.5.2:
BASIC PETROLEUM EXPORT STRUCTURE
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through, the establishment of SINOPEC International and
through a trading arm called the China National
Petrochemical Marketing Company.

However, at the time of writing, it appears that
SINOPEC has lost its struggle for control of crude
petroleum, refined products, and base petrochemicals trade,
at least for the time being. A new regulation took effect
June 15, 1986

that requires all Chinese entities wishing to

import refined products and petrochemicals to obtain a
license issued by SINOCHEM. This is a clear signal that the
State Council prefers to maintain total control over
petroleum and petrochemical trade through a designated, nonproducing Foreign Trade Corporation (PTC), as has been the
case for the past 35 years. Some foreign exchange earnings
from petroleum exports may be reallocated to individual
oilfields or refineries, to MOPI or to SINOPEC, but the
authority to make such real locations resides at a higher
level of government and is exercised through the separate
channel provided by SINOCHEM.

There are a few marginal exceptions to SINOCHEM's
monopoly control of petroleum and base petrochemical trade,
but these are still treated as an aberration and may be
suppressed. For example, on July 17, 1985,

the State Council

issued a circular calling on 20 marine fueling stations
along the south China coast to cease speculation in sales of
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diesel fuel and "bunker oil to foreign (Hong Kong) fishing
and shipping interests.

The circular charges these fueling

stations with buying at "Official" prices in local currency
from SINOPEC refineries and then selling for foreign
exchange at international prices, an extremely profitable
enterprise.

The circular further calls on both SINOPEC and

SINOCHEM to restore control of marine fueling operations.

SINOCHEM is represented overseas by "Representative
Offices" (Japan, Singapore, France, Brazil), and by trading
company "subsidiaries" (Hong Kong, U.S., Germany, Panama,
and other locations).

The difference between these two

types of agency is more a matter of form than substance. All
branch offices are directly subordinate to SINOCHEM Beijing.
These representative offices and subsidiaries are
responsible for negotiation and implementation of spot
trade, processing agreements, or netback contracts in
various regional markets around the world.

In a number of cases, such as China United Trading
Corporation in New York, SINOCHEM shares a common office and
even common corporate identity with other Chinese PTCs such
as China National Machinery Import and Export Corporation
(MACHIMPEX) or China National Technical Import Corporation
(CNTIC).

All of these companies are agencies under the line

control of the Ministry of Foreign Economic Relations and
Trade (MOFERT).
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SINOCHEM has a number of internal functional divisions
that handle different commodity categories. Petroleum
Division Number 1 handles all crude petroleum imports and
exports.

Petroleum Division Number 2 handles reexport and

barter trade.

Petroleum Division Number 3 is in charge of

refined products exports. The First Import Division controls
fertilizer and rubber imports, while the Second Import
Division controls base petrochemical and pesticide imports.

There are also 28 branch SINOCHEM offices in China's
major cities and provinces, the primary function of which is
to serve local industries which have fertilizer or
petrochemical import requirements. Some of the larger of
these branch offices, such as the SINOCHEM offices in
Shanghai or Guangzhou, develop powerful regional trading
constituencies and operate semi-autonomously from SINOCHEM
headquarters in Beijing. But on key issues such as price or
currency control, the center will invariably reassert its
authority.

By 1985,

at least three of the major refineries under

SINOPEC had developed their own "Joint Stock" trading
companies which are authorized to handle foreign trade
transactions.

These are: China Jinshan Associated Trading

Corporation; China Yanshan United Foreign Trade Company,
Ltd.; and China Liaohua United Foreign Trade Company, Ltd.
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Trading companies attached to individual refineries and
petrochemical plants are primarily for the purpose of
equipment and technology imports.

But they may also

participate in decisions regarding the allocation of product
to export markets. SINOCHEM holds part of the stock in each
of these trading entities, despite their primary allegiance
to SINOPEC.

This is an interesting compromise solution to

the rivalry between China's largest industrial corporation
(SINOPEC) and China's largest trading corporation (SINOCHEM)
and may signal a pattern that will become more common in the
future as trading authority slowly devolves away from the
center.

As a practical matter, it continues to be the case that
SINOCHEM is the main channel for all petroleum and base
petrochemical trade with China.

It would be unwise, at

least at present, for a foreign trading company to seek to
circumvent this channel, and the validity of any contract
signed without SINOCHEM participation is subject to doubt.
Two independent Singapore traders (Kuo and Hinleng) have
recently been reported to be signing processing contracts
for Chinese crude with major Singapore refiners.

But the

silent hand of SINOCHEM is not far behind the front provided
by these local traders, since only SINOCHEM can guarantee
delivery of the feedstocks.
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1.6 The Five-Year Plans:

Throughout this report we refer to the "Sixth Five-Year
Plan" (1981-1985) and the "Seventh Five-Year Plan" (19861990). Beijing has directed the development of the Chinese
economy through the use of the Five-Year Plan structure
since the early 1950's. The function of the Five-Year Plan
is to set state investment and production targets. These
targets then become a set of guidelines for the ministries,
provinces, and localities. Major capital construction
projects must "be included in the Five-Year Plan in order to
enjoy priority for state allocation of scarce capital
resources and foreign exchange.

The Five-Year Plan is drawn up and implemented by the
State Planning Commission, which is directly responsible to
the highest organ of government, the State Council. Once the
Five-Year Plan has been adopted, it becomes a general
framework for annual plans, which actually allocate
available funds to various units and projects. The State
Economic Commission controls the drafting and implementation
of the annual plan. Only the most general version of the
Five-Year Plan is made public. The Five-Year Plans are
always subject to revision in formulation of the annual
plans.
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The targets of the Pive-Year Plan are now a fairly
accurate index for forecasting domestic investment patterns.
However, this has not always been the case. Because of the
disruptions of mass political campaigns, such as the Great
Leap Forward and the Cultural Revolution, some of the PiveYear Plans have been delayed by several years or even
derailed entirely. However, the planning system now appears
to have stabilized. The Sixth Five-Year Plan was published
two years late, but implemented with a fair degree of
stability during the 1983-1985 period once it appeared. The
Seventh Pive-Year Plan was formulated and approved on
schedule and shows every sign of stability at present,
although it is likely that there will be a major
generational change in the regime during its implementation,
given the advanced age of Deng Xiaoping and his immediate
supporters.

In using the targets of the Pive-Year Plans as a method
of forecasting future trends in production and investment,
our intention is not to sanctify the plans themselves. The
plans capture official Chinese intentions, but have no
greater or lesser authority than the institutions which seek
to implement them.

It is our basic assumption that official

intentions are one good indicator of the trend, but not the
only indicator.

CHAPTER 2
CRUDE AND PRODUCTS TRADE
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CHAPTER 2
CRUDE AND PRODUCTS TRADE
8.1 Export Volume:
During 1985,

China achieved a new status in Asian and

world oil markets as it became the largest petroleum
exporting country in Asia, exceeding Indonesian export
volumes for the first time. Crude and products export volume
is a matter of state policy in China that receives attention
at the highest levels of government —

i.e. the State

Counci1.

It is clear from export volume data for 1984

and

1985

that Beijing decided to increase petroleum exports in those
two years to compensate for price softness in world markets.
Total crude and products exports jumped from just over
400,000 bopd in 1982
725,000 bopd in 1985,

and 1983

to 550,000 bopd in 1984

and

an increase of 80% in just two years

(Table 2.1.1). By 1985,

China was exporting 30% of total

petroleum production onto the world market, at a time when
domestic shortages and rationing of gasoline and diesel fuel
were reported in the Chinese press.

The logic behind Beijing's 1984

and 1985

export policy is not difficult to discern.

petroleum

After several

years of positive trade balances and mounting foreign
exchange reserves, in 1984 China had a trade d e f i c i t of $1.7

T a b l e 2 . 1 . 1 : CRUDE AND PRODUCTS NET EXPORT VOLUME AND VALUE, 1982-1986

1982

1983

1984

1st Q

2nd Q

1985--3rd Q

4th Q

YEAR

1st Q

•1986
2nd Q

Jan-Jun

PROJECTED
YEAR

CRUDE EXPORTS
E x p o r t Vo1ume
(thousand tons)
(thou b b l / d a y )

14,680
293.6

14,830
296.6

22,010
440.2

6,480
518.4

7,320
585.6

7,550
604.0

8,680
694.4

30,030
600.6

5,780
462.4

6,507
520.5

12,287
491.5

27,180
543.6

Expo r t V a l u e
(mi I I ion RMB)
( m i l l i o n $)

6,147
$3,248

5,717
$2 , 894

9,350
$4,030

3,341
$1 , 182

3 , 682
$1 ,292

3,701
$1 ,271

4,680
$1 ,482

15,405
$5,246

2,707
$844

1 ,664
$520

4,370
$1 ,364

8,854
$2,530

4,910
107.6

4,910
107.6

5,700
124.9

6,210
136.1

1,100
96.7

1,480
130.1

2,634
$1 ,392

2,602
$1,317

Export Volume
(thousand tons)
(thou b b l / d a y )

19,590
401

Expo rt V a l u e
(mi I 1 ion RMB)
(mi I 1 ion $)

8, 781
$4 , 640

PRODUCTS EXPORTS
Expo r t V o I u m e
(thousand tons)
(thou b b l / d a y )
Expo r t V a l u e
(mi I I ion RMB)
( m i l l i o n $)

1,554
136.6

1,500
131.9

1,460
128.4

1,750
153.8

2,580
113.4

5,500
120.5

3,138
$1 ,353

980
$347

985
$346

961
$330

1 ,327
$420

4,252
$1 ,448

744
$232

653
$204

1 ,398
$436

2,772
$792

19,740
404

27,710
565

8,034
655

8,820
717

9,010
732

10,430
848

36,240
737

6,880
559

7,987
651

14,867
605

32 680
664

8, 320
$4,211

12 , 489
$5,383

4,321
$1 , 529

4,667
$1 ,637

4,662
$1 ,600

6,006
$1 ,903

19,657
$6,693

3,451
$1 ,076

2,317
$724

5,768
$1 , 800

11 ,626
$3,322

TOTAL EXPORTS

Source: General A d m i n i s t r a t i o n of Customs data. Note t h a t t h i s data has m a r g i n a l
d i s c r e p a n c i e s w i t h p e t r o l e u m export d a t a from MOFERT. GAG data are
based on a c t u a l customs c l e a r a n c e s and are the more a c c u r a t e of the two.
Note also t h a t GAG does not p r o v i d e p e t r o l e u m import d a t a , and l i s t s net
e x p o r t d a t a i n t h e gross e x p o r t c o l u m n .
Notes:

All export v a l u e s FOB China.
E x c h a n g e r a t e s based o n IMF, I n t e r n a t i o n a l F i n a n c i a l S t a t i s t i c s ( w f s e r i e s )
P e t r o l e u m p r o d u c t s e x p o r t s e x c l u d e p e t r o l e u m w a x a n d p e t r o l e u m coke.
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billion.

This was followed in 1985 by ballooning imports, a

trade deficit of $14.9 billion, and a sharp decline in
foreign exchange reserves. Increases in petroleum export
volume in 1984

and 1985 were intended to offset these

mounting trade imbalances. In 1985,

the PRO earned

$6.7

billion in crude and products export revenues, or nearly 25%
of total national export revenues for the year.

Becent Decline in Export

Volume:

This policy of high petroleum export volume fell apart
in the first quarter of 1986

in the face of precipitous

declines in world oil prices.

First and second quarter 1986

customs data reveal a

sharp decline in China's crude and products export
volume compared to the first half of 1985.

This

reverses the trend of export volume increases
established in 1984

First quarter 1986

and

1985.

data show a decline of 14.4%

in

total crude and products export volume compared to first
quarter 1985.

There is some recovery evident in second

quarter data, which are s t i l l 10% lower than the same period
in 1985. Refined products exports are down 16% for the first
half of 1986, while crude exports declined 11% during the
same period.

We project some recovery in crude and products export
volume during the second half of 1986,

to an average

net export of 545.600 bopd of crude and 120,500 bopd of
refined products for the year. This would imply a 9%
decline in total petroleum export volume to an average
664,100 bopd during

1986.

This projection is based on a variety of Chinese
sources, which indicate that the gross crude export target
for 1986

is 28 million tons (560,000 bopd). SINOCHEM is

currently taking advantage of low world prices to buy or
barter for import crudes for refineries on the south coast
(Maoming and Huangpu). We project these imports at 820,000
tons (16,400 bopd) for the year. (See section 2.4 below.)
This implies net crude oil exports of just over 27 million
tons (543,600 bopd) during 1986.
projections for 1986

Refined products export

are based on extrapolation from first

half figures.

Declining Oil Export Revenues:
In combination with falling world oil prices, declining
petroleum export volume is having a severe impact on oil
export revenues.

China's oil export revenues, which reached $6.7 billion
in 1985, will drop to $3.3 billion in 1986.

a decline

of $3.4 billion for the year. This loss of foreign
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exchange is having a substantial impact on the
importation of petroleum equipment and technology, as
well as in numerous other industrial sectors.

The impact of falling oil export revenues on China's
petroleum industry is particularly severe because it
coincides with a similar decline in foreign offshore
exploration activity which is also related to falling world
oil prices. In the sections which follow, we discuss these
impacts in detail.

The major effect of falling world oil

prices is that the Ministry of Petroleum Industry has l i t t l e
or no recourse to domestic funding to replace declining
foreign exploration investment. Domestic petroleum
exploration and development budgets are being squeezed by
the world oil price decline just as hard as the exploration
budgets of the multinational oil companies.

The price

decline has derailed all three key elements of Deng
Xiaoping's petroleum development policy —

which are export

oil, import technology, and externalize risk through foreign
investment.

First quarter 1986

price declines were reflected in

policy debates that went right to the top of the Chinese
government. The first reaction in the January-March period
was to hold back on export sales, in the hopes of a rapid
price rebound.

By April, as the depth of the divisions

within OPEC became more obvious, and as the opinions of
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foreign petroleum analysts began to weigh more heavily in
Beijing, SINOCHEM withdrew Daqing crude from the Japanese
spot market entirely, citing domestic refining requirements.
This move was in fact an effort to shore up term deliveries
deferred by Japanese refiners. Spot sales to Japan were not
restored until September. Delay on term deliveries to Japan
and withdrawal

from the Japanese spot market account for a

major share of the decline in crude oil export volume during
the first half of

1986.

In effect, therefore, Daqing crude was backed out of
its most important and reliable export market —
Japanese term market —

the

during the first half of 1986.

This

explains in large measure the fact that spot and term prices
on deliveries to Japan reached parity in May 1986,

wiping

out a traditional $1.50-2.00/bbl premium paid by Japan under
its government-negotiated term contracts. (See Table
in the previous chapter.)

1.3.1

Term-spot price parity persisted

in the Japanese market in the third quarter and may become a
permanent feature of future term contracts.

Loss of the

premium on term sales to Japan could cost SINOCHEM more than
$100 million per year.

Faced with the realities of the market, Beijing has not
hesitated to take advantage of adversity by signaling its
intention of aligning with OPEC to bring the glut in world
oil supplies under control. In May during a trip to Kuwait,
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Zhang Jingfu, a member of the State Council, announced that
China would restrain oil exports at or below 1985 levels to
help bring the market under control.

At the end of August,

Iranian Minister of Petroleum, Gholan Aghazadeh, announced
an agreement with China's Minister of Petroleum, Wang Tao,
that China would reduce oil exports by 40,000-50,000 barrels
per day in 1986.

In fact, a much deeper reduction (110,000

bopd) in crude oil exports had already occurred in the first
half of the year. By the time of the Iranian

annoucement,

SINOCHEM had raised crude deliveries back to the average
1985 level (600,000 bopd) in order to meet the 1986 crude
export target of 28,000 tons (560,000 bopd).

Domestic Demand and Oil Exports:
A much stronger argument can be made that domestic
petroleum product demand is overtaking oil output, requiring
higher refinery runs and squeezing refined products

exports.

The Chinese economy grew at a real (after inflation) rate of
10% per year during the Sixth Pive-Year Plan (1981-1985).
The transportation sector expanded at a rate of 11% per year
during the same period. Growth rates during the 6th FYP are
particularly high in sectors of the economy dependent on
gasoline and the middle distillates, for example:

1. Passenger road traffic grew by 16% per year while
road freight traffic jumped by 20% per year. China's
car and truck fleet is predominantly gasoline-powered.
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Some efficiency improvements are being made, but these
improvements are marginal in comparison to the
explosion in demand for road transport;

2. Civil air transportation is growing at 21% per year
for passenger traffic and 23% per year for air freight,
straining supplies of aviation gasoline and jet
kerosene.

3. Total horsepower of agricultural machinery grew at
7.2%

per year during the 6th PYP, while the population

of small "walking" tractors expanded at 15.7%

per year.

Most of China's agricultural equipment is dieselfueled.

Given these explosive growth rates in the economy as a
whole, and particularly in the sectors directly
dependent on gasoline and distillate fuels, the

1986

decline in crude and products export volume may be a
direct result of latent demand squeeze.

The effects of

this squeeze were deferred by rationing in favor of
high export volume in 1984

and 1985, but with declining

oil prices, the incentive for high export volume is
being overcome in Beijing's policy councils by the
desire for relief from severe domestic supply
shortages.

There have been persistent reports in the Chinese press
for the past two years of both urban and rural shortages of
gasoline and diesel fuel. These shortages are particularly
severe in Guangdong Province in the south, where there is a
flourishing black market for hoarded gasoline. This helps
explain not only the current decline in petroleum export
volume, but also the spot import of crude for refining at
Maoming and Huangpu, refineries which serve the Guangdong
market.

Current and future declines in refined products export
volume are likely to exceed and lead declines in crude
export volume.

Refined products exports are more sensitive to supply
shortages than crude exports, partly because of a buffer in
domestic crude supplies created by the practice of burning
crude under industrial and power plant boilers. Direct
burning of crude is currently running about 7 million tons
per year (140,000 bopd), despite an official policy
encouraging fuel switching to coal.

Crude is burned under

boilers in northeast China partly because of local shortages
of residual fuel oil. By placing severe controls on direct
crude burning and improving regional distribution of fuel
oi, the government could swing some industrial boilers to
the use of residual fuel o i l , thereby freeing up crude for
use as refinery feedstock. Thus, there is s t i l l a buffer
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stock of boiler crude available which could be used to
increase refinery throughput without substantial reduction
in crude export volume.

Problems with Chinese Trade Data:
Some caution should be exercised in the use of Chinese
trade data. Trade data are reported separately by the
Ministry of Foreign Economic Relations and Trade (MOFERT)
and by the General Administration for Customs (GAG). These
agencies are entirely independent of one another, so it
comes as no surprise that the data series that they report
on identical import and export statistics (e.g. for crude
petroleum exports) vary considerably.

The basic difference

stems from different data collection methods.

Customs data

are based on actual clearances at dockside, while the MOFERT
data are collected through relevant trading agencies such as
SINOCHEM.

GAG data are widely regarded as the more

authoritative and should be used whenever there is a choice.
However, MOFERT trade data are reported to a far greater
level of detail than the GAG data, and must therefore be
used for differentiated trade series, for example in
breaking refined products trade into gasoline and other
refined products. This leads to minor inconsistencies when
both series are utilized.

One feature of the GAG data has confused most foreign
analysts. In certain commodity categories, including both
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crude petroleum and refined products trade, Customs reports
net exports or imports only, listing the net figures in the
gross export or import column.

However, a comparison of GAG

crude oil export data with net export data from MOFERT
reveals only minor discrepancies.

GAC trade by value data are reported in the local
currency (EMB), we use exchange rates reported quarterly by
the IMP (wf series from International Financial Statistics)
to make the conversion of GAC data to dollars.
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2.2 Quality of Export Crudes;

There are four major groups of Chinese export crudes,
which are referred to on international markets under common
labels (Table 2.2.1).

"Daqing" —

They include:

a group of nearly identical crudes (32-34

degrees API) produced from the different structures
that comprise "Daqing oilfield," which is itself
actually a producing region with seven major producing
fields and several minor fields;

"Shengli" —

a heavier and more widely variable group

of crudes (27-29 degrees API) produced from the
approximately 50 small and medium-sized fields that
comprise "Shengli oilfield" with the export crudes at
the lighter end of the "Shengli" spectrum;

"Bohai Offshore" —

a variable group of crudes (34-41

degrees API) from fields under development by the Japan
National Oil Company in the Bohai Gulf, including
"Chengbei" (34-36 degrees API) crude currently in
production;

"Pearl Offshore" —

a variable group of crudes (30-40

degrees API) from exploration wells on a number of
widely separated structures in the South China Sea

T a b l e 2 . 2 . 1 : C H A R A C T E R I S T I C S OF CHINESE EXPORT CRUDES

CRUDE A N A L Y S I S
Degrees API

Specific Gravity
Pou r Po i n t
Viscosity
Sa I t Con t en t
Sed imen t
Su I f u r Con t en t
Wax Content
Water Content
N i c k e l Con t en t
N i t r o g e n Content
Vanadium Content
I ron Con t en t
Copper C o n t e n t
Res i dua I Ca rbon

DAQING

32-34
0.85-0 . 86
31 deg C

SHENGLI
16-29
0 . 88-0.96
28 deg C

1,000-3,000 ppm
0.02%
0.06-0. 14%
22.4%
2.6%
3.2 ppm
0.13%

0 . 85
35 deg C
14.79 cp
0.17%
26.49%

26 ppm
0.41%

2.96 ppm

0 . 1 ppm

1 ppm
16 ppm

0.016%

34-36

0.80%
14.6%

0.7 ppm

0.25 ppm

PEARL OFFSHORE

8.37 ppm
927.5 ppm
5.72 ppm
0.033%

Source: C h i n a R e s e a r c h Academy o f P e t r o c h e m i c a l Process!ng Sc i ence
China Energy Ventures f i l e s .

and
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("Pearl River Basin"), including "Weizhou" (38-40
degrees API from test production by Total.

Of these four crude types, 75% of China's current crude
export volume is Daqing and about 25% is Shengli, with minor
quantities of Chengbei and Weizhou entering the market for
the first time this year. The offshore crudes are very
similar to Daqing, but there are important

quality

differentials between Daqing and Shengli. Shengli is
heavier, has a higher resid and wax content, and a higher
sulfur content than Daqing. The Daqing/Shengli quality
differential is reflected in average spot price
differentials of $l-2/bbl.

This price differential will become more important over
the next five years as the export slate moves more toward
Shengli. Output from Shengli oilfield is targeted at 50
million tons (1 million bopd) for 1990.

If Shengli achieves

this target,,, and if Daqing sustains output at the current 1
million bopd level through 1990, China's export slate should
be approximately balanced between the two crudes by 1990,
with each providing about 45% of export volume.

The remaining 10% of China's projected 1990 export
slate will come from three offshore fields —
BZ 28-1, and Weizhou 10-3.

Chengbei,

Combined output from these three

fields is projected at 50,000-60,000 bopd, all of which has
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been allocated for export. These offshore crudes closely
resemble Daqing, and are likely to bring comparable prices.

SINOCHEM placed the first load (400,000 bbl) of Weizhou
crude on the market in September 1986, but then purchased
the crude itself from the China National Offshore Oil
Corporation (CNOOC) and Total. The buying price was
$11.55/bbl, about $1 over the Daqing spot price for
September. SINOCHEM apparently purchased the crude to avoid
having it come on the market at a low benchmark price, as
well as to provide feedstock for Maoming refinery, which has
been using imported crudes this year.

Under a special agreement with Total, 100% of the crude
sold from Weizhou 10-3 production during the first two years
will be allocated to cost recovery, in an effort to enable
Total to recoup part of its $300 million exploration
investment, as well as the $150 million cost of developing
the field. But if low oil prices persist, it may require 7-8
years for Total to achieve full cost recovery, including the
2 years of cost recovery at 100% allocation and 5-6 years at
50% cost recovery allocation.

This example illustrates the

extremely tight cost/benefit parameters facing potential
field development projects offshore China at $15/bbl o i l .

T a b l e 2.2.2: HYDROCARBON CONTENT OF GASOLINE FRACTIONS
FIELD

BO I LING POINTS
(Cent i grade)

PARAFFINS
niso-

NAPHTHENES

AROMATICS

43%
39%

4%
4%

42%
42%

8%
9%

42%

2%

47%
46%

12%
16%

35%

54%

11%

IBP-200

58%

33%

9%

Yumen

IBP-200

62%

29%

9%

Ta r im
(Kalpin 1 )

IBP-200

72.9%

22.4%

4.7%

60-145
IBP-200

38%

Sheng 1 i

60-145
60-180

17.5%
32.5%
49%

Renq i u

IBP-145

Dagang

IBP-145
60-180

Liaohe No. 1

IBP-145

Ka ramay

Daq i ng

15%
57%

56%
18.5%
22.5%
38%

Kuwa i t

40-200

70%

21%

9%

Mi nas

16-204

59%

40%

1%

Source: C h i n a Research Academy of P e t r o c h e m i c a l Processing S c i e n c e .
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2.3 Befined Products and Petrochemicals Trade:

We have already reviewed, in general terms, China's
aggregate exports of refined petroleum products (Section 2.1
above). The PEC directly exported a net average of 125,000
bopd of refined products in 1984

and 136,000 bopd of refined

products onto the world market in 1985

(Table 2.3.1).

Refined products exports in the first half of 1986 were down
16% compared to the corresponding period in 1985.

It appears

that refined products exports are now constrained by
domestic consumption requirements, and we therefore project
average products exports of 121,000 bopd for the whole of
1986, off 11% from last year.

Indirect Oil Exports Through Singapore:
These figures significantly understate China's presence
on the international refined products market because of
indirect products exports through Singapore.

Beginning in

1981, SINOCHEM entered Southeast Asian refined products
markets via processing contracts with Singapore refiners.
Under these contracts, SINOCHEM pays a flat processing fee
to the Singapore refiner (about $0.60-0.95/bbl) and retains
ownership of the products, which are then sold on local and
regional spot markets. In 1984,

such processing agreements

had jumped from 3,500 barrels per day to 60,000 bopd.
During 1985, China's crude oil exports to Singapore reached
8.5 million tons (170,000 bopd), of which at least 115,000

T a b l e 2.3.1: DIRECT PETROLEUM PRODUCTS EXPORTS

PRODUCT

( tons )

GASOLINE
1 ,038
Aviation
1 ,379 ,363
Au t omo t i ve
So 1 v e n t Gaso 1 i ne
1 ,380 , 401
Total
KEROSENE
Av i at i on
Standard
Total
DIESEL
Gas Oi 1
Heavy Di ese 1
Light Diesel
Total

400 ,400
101 ,687
502 ,087
1 ,265 ,507
21 , 120
25 , 850
1 , 3 1 2 ,477

i aoa
(bbl/d)

(mil $)

24

31 ,744

$0.4
$349.7

31 ,768

$350.2

8 ,995
2 ,173
1 1 , 168

$121.0
$32.0
$153.0

25 ,310
422
517
26 ,250

$353.5
$6.0
$7.9
$367.5

1 BO4

( tons )

M03

(bbl/d)

(mil $)

1 ,009
1 , 160 ,359

23
26,704

$0.4
$285.5

1 , 161 ,368

26, 727

( tons)

(bb l/d)

( m i l $)

23

$285.8

1 ,019
1 ,276 , 1 1 7
3 , 488
1 ,280 ,624

29 ,472

$0.3
$301 .5
$1 . 1
$302.9

8,021
1 ,682
9,703

$94.9
$23.8
$118.7

337 , 135
58 ,783
395 ,918

7 ,574
1 ,256
8 ,830

$83.8
$14.7
$98.6

2,032 ,636
53 ,574
17 ,828
2, 104 ,038

40,653
1 ,071
357
42,081

$488.8
$12.6
$4.9
$506.3

2,273 ,500
19 ,624
30 ,313
2,323 ,437

45 ,470
392
606
46 ,469

$510.4
$4.4
$7.3
$522.0

357 ,026
78 ,698
435 ,724

29 ,368
80

FUEL 01 L

353 ,828

6 ,495

$82 .0

348 ,444

6,396

$65.4

376 ,238

6 ,906

$62.9

LUBRICANTS
Lub Oi 1
Grease
Lub Base
Total

39 ,348
5 ,525
27 ,496
72 ,369

755
111
550
1 ,416

$13.0
$3.6
$10.6
$27.2

35 ,520
5 ,361
61 ,391
102 ,272

681
108
1 ,228
2,017

$11.2
$2.9
$22.8
$36.9

31 ,856
4 ,304
1 1 6 ,959
153 , 1 1 9

611
87
2 ,339
3 ,062

$10.0
$2.6
$37.9
$10.0

LPG

1 ,955

$0.5

11 ,773

348

$2.6

11 ,928

353

1 ,651 ,726

39,370

$404.9

1 ,749 ,903

41 ,710

5,815 ,345

126,642

$1 ,420.6

6,291 , 167

$36,375
$12,629
$49,004

102 , 162
175 ,434
277 ,596

58

NAPHTHA

1 ,496 ,689

35 ,675

REFINED PRODUCT

5,119 ,806

1 12 ,829

BY-PRODUCTS
Paraffin
Pet ro 1 eum Coke
Total

1 1 1 ,427
133 ,281
244 ,708

$392 . 3
$1 ,372.6
$50,585
$9,971
$60,556

84 ,013
176 ,979
260 ,992

136 ,802

Source: M i n i s t r y o f F o r e i g n Economic R e l a t i o n s a n d Trade. Note t h a t t o t a l s d i f f e r f r o m
t o t a l s from General A d m i n i s t r a t i o n for Customs d a t a (Table 2.1.1). T h i s
d i s c r e p a n c y r e f l e c t s u n r e p o r t e d p e t r o l e u m products imports a n d d i f f e r e n c e s
in data c o l l e c t i o n methods. The GAC net export data are g e n e r a l l y considered
more a c c u r a t e than the MOFERT d a t a , but MOFERT breaks down e x p o r t s by p r o d u c t .
Data on p a r a f f i n and p e t r o l e u m coke e x p o r t s from GAC.
Notes:

Ton/bbl conversion w e i g h t e d by s p e c i f i c g r a v i t y .
E x c l u d e s e x p o r t s o f p e t r o l e u m w a x a n d p e t r o l e u m coke.
All e x p o r t s F O B C h i n a . A l l d a t a a r e gross e x p o r t s , n o t n e t e x p o r t s . T h e r e f o r e
t o t a l s a r e g r e a t e r than r e p o r t e d b y Customs f o r n e t p e t r o l e u m p r o d u c t s i n T a b l e 2 . 1 . 1

$2.7

$407.9
$1 , 406. 8

$43,757
$11 ,870
$55,627
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bopd was retained by SINOCHBM and re-exported in the form of
products. During the January-September

period in 1986,

contract processing of Chinese crude in Singapore averaged
118,000 bopd.

The balance of China's crude oil exports to Singapore
(about 55,000 bopd in 1985)

was re-exported as crude,

processed by purchasers, or absorbed into the local market.
It should also be noted that the Singapore processing deals
are captured in China's crude oil export data, rather than
in the refined products direct export data.

Taking the Singapore processing contracts into account,
along with direct products exports, SINOCHEM placed 175,000
bopd of refined product on the world market in 1984
least 250,000 bopd in 1985,
Table 2.3.2). For 1986,

and at

double the direct export figure

we are projecting 120,000 bopd in

direct refined products exports, and 120,000 bopd via
Singapore processing contracts, for a total of 240,000 bopd
in SINOCHEM refined products sales, an 4% decline from 1985.
(This figure does not include crudes sold by SINOCHEM on a
netback basis to refiners in the United States and
elsewhere.)

SINOCHEM's Singapore processing contracts also
significantly distort the refined products export slate for
China. Direct exports are predominantly gasoline (29,500

T a b l e 2.3.2: ESTIMATED TOTAL SINOCHEM REFINED PRODUCTS SALES
( I n c l u d i n g Singapore processing contracts)

GASOLINE

NAPHTHA &
FEEDSTOCK

KEROSENE

DIESEL &
GAS Ol L

RES1D &
FUEL 01 L

OTHER

TOTAL

26,727

39,370

9 , 703

42,081

6,396

2,365

126,642

1984

D i r e c t E x p o rt s
( thousand bb I /day )
S i ngapo re Ref i nery
Y i e l d (%)
Singapore Re-exports
( t housand bb I /day )
Tot a I Expo r t s
(thousand b b l / d a y )

7.0%

8.0%

3.5%

13.5%

65.0%

3.0%

100.0%

3,500

4,000

1 ,750

6,750

32,500

1,500

50,000

30,227

43,370

11 ,453

48,831

38,896

3,865

176,642

29,472

41,710

8,830

46,469

6,906

3,415

136,802

1985
D i r e c t Expo r t s
(thousand bbl/day)
S i ngapore Ref i ne ry
Y i e l d (%)

9.0%

12.0%

3.5%

15.5%

56.0%

Singapore Re-exports
( thousand bb I /day)

10,350

13,800

4,025

17,825

64,400

Tot a I Expor t s
( t housand bb 1 /day)

39,822

55,510

12,855

64,294

71 , 306

4.0%
4,600
8,015

100.0%
115,000
251 , 802

Source:

MOFERT data on d i r e c t exports. East-West Center for Singapore data (Fesharaki & F r i d l e y ) .

Not es :

A l l expo r t dat a are gross e x p o r t s , not net expo r t s .
R e f i n e r y u s e a n d loss i n c l u d e d i n f u e l o i l f i g u r e s .
Estimated Singapore r e f i n e r y y i e l d s based o n R e u t e r s s e r i e s , b u t v a r y from
1984 to 1985 because a s i n g l e h y d r o c r a c k e r , came onstream in S i n g a p o r e
in J a n u a r y 1985. Thus, the 1984 y i e l d s are based on R e u t e r s ' t o p p i n g y i e l d s
w i t h t h e r m a l u p g r a d i n g , w h i l e 1985 y i e l d s a r e based o n t h e R e u t e r s "swing" s l a t e .
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bopd in 1985), jet fuel and kerosene (8,800 bopd) gas oil
and diesel (46,500 bopd), and naphtha (41,700 bopd). Direct
fuel oil exports from Chinese refineries in 1985 were only
6,900 bopd, or 5% of the total products export slate.

Taking Singapore processing contracts and average
Singapore product yields from Chinese crudes into
account, SINOCHEM's total refined products sales on the
international market could be conservatively estimated
at 175.000 bopd in 1984 and 850.000 bopd in 1985. The
most dramatic shift in the products export slate is the
increase in fuel oil exports to 59.000 bopd in 1984 and
71.000 bopd in 1985. This represented about a quarter
of total refined products export volume for the two
years.

As Fesharaki and Fridley (East-West Center) have
pointed out, the sheer volume of Low Sulfur Waxy Eesid
(LSWR) placed onto the Singapore market through SINOCHEM's
processing contracts has depressed the price of Daqing crude
on the Singapore spot market.

There is a significant trend in favor of Shengli crude
in the slate of crudes processed by SINOCHEM in Singapore.
According to Fesharaki and Fridley, during the first half of
1986, total Singapore processing of Chinese crudes averaged
118,000 bopd, of which 78,000 bopd or two-thirds, are
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Shengli runs.

Daqing was the predominant crude processed by

SINOCHEM in Singapore during 1985.

This trend toward

Shengli probably reflects difficulty in placing Shengli
export crude in a down market, or may be an effort by
SINOCHEM to overcome the Daqing-Shengli price differential
on regional spot markets. But the principal motivation is to
reduce the amount of LSWE refined from Daqing crude which is
placed on the Singapore market, in favor of the high-sulfur
fuel oil produced from Shengli crude. This policy has
apparently been successful

in firming the price of Daqing.

An unknown quantity of petroleum products from the
Singapore processing contracts is re-exported back to China.
Neither Customs nor MOFERT report refined products imports,
except for lubricants.

Singapore trade data report that

total refined products exports to China were just $3.6
million in 1985,

or one or two cargoes. In 1986,

however,

based on the first three quarters, total refined products
imports from Singapore may be somewhat higher, perhaps as
much as 10,000-15,000 bopd. Most of the product sent back to
the PEC from processing in Singapore is diesel fuel or
gasoline used to relieve local shortages in Guangdong
Province. (See Section 2.4 below.)

The other source of refined products imports is Hong
Kong.

Several companies (e.g. Caltex and Mobil) have

established small retail chains of gasoline stations just
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across the border in the Shenzhen Special Economic Zone,
hoping for a further opening of the Guangdong retail market
in a few years. Shortages in Guangzhou (Canton) may be
relieved by a few spot purchases each year from Hong Kong
wholesale outlets. SINOCHEM purchases about $5-10 million
per year in specialized lubricants, much of which probably
also originates in Hong Kong.

Petrochemical Imports:

Compared to refined products imports, which are
marginal within the framework of China's petroleum
trade, the importation of base petrochemicals,
fertilizer, and synthetic fibers is substantial and
very costly.

In 1985, China imported 1.4 m i l l i o n tons

of base petrochemicals, about 9 million tons of
nitrogenous fertilizer. 16,000 tons of pesticides and
agricultural chemicals, and 790,000 tons of synthetic
fibers.

The total import bill for these commodities

came to $5.7 billion, or 55% of the foreign exchange
earned from petroleum exports (Table 8.3.3).

Furthermore, with the exception of fertilizer and
agricultural chemicals, the volume of these petrochemical
imports has exploded during the past three years, reaching
average growth rates of 33-82% per year.

The cost of

petrochemical imports has doubled from $2 billion in 1983 to

T a b l e 2.3.3: MAJOR PETROCHEMICAL AND FERTILIZER IMPORTS
1 SO4--

| »OO

PRODUCT
BASE PETROCHEMICALS
Po 1 yethy 1 ene
Po 1 yp ropy 1 ene
Po 1 yst y r e n e
Po 1 yv i ny 1 Ch 1 o r i de
Synt h e t i c R u b b e r
Total
FERTI LIZER
Ammon i urn Su 1 pha t e
Ammon i um Ch 1 o r i de
D i -Ammon i um
Phosphat e
Compound
Fertilizers
Urea
Total
Ni t rogenous
Other
Total P e r t i 1 izer
AGRICULTURAL
CHEMICALS
SYNTHETIC FIBERS
Po 1 yami de
Po 1 yest e r
Po 1 yac ry 1 i c
Total
TOTAL IMPORTS

( tons ) ( thou RMB)

(thou $)

( tons ) ( thou RMB)

(thou $)

596,070
315,960
34,590
57,450
43,030
1 ,047, 100

301 ,701

159,923
1 7 , 508
29 ,078
21 ,780
529,989

695 ,495
265 ,663
60 ,932
34 ,431
32 ,803
1 , 089 ,324

1 ,234,350
522,780
1 4 1 , 380
53,860
103,270
2,055,640

532,047
225,336
60 , 940
23,216
44,513
886,052

61 , 1 0 1
72 ,404
1,414 , 641

240 ,380
2,980 ,780

476,375
304 ,594
106,994
45,194
81 ,854
1 ,284,819

80, 110
16, 000

12,280
2,529

6,216
1 ,280

96 ,853
0

18,170
0

7,832
0

50 ,607
0

15 , 130
0

5,152
0

2,536, 990

514, 196

260 ,260

4,273 ,497

1 ,122,114

483,670

3,007 ,422

330 ,970

112,701

1 ,239, 396
4,252, 409

198,815
1 ,365,290

100,630
691 ,041

2,039 ,166
4,398 ,638

383,426
1 ,684,830

165,270
726,220

2,073 ,647
3,822 ,137

182 ,220
2 , 1 1 6 ,960

62,049
720,864

8, 124,905

2 ,093, 109
662 ,591
2,755,700

1 ,059 ,427
335,370
1 ,394,797

10,808 ,154

3,208,541
541 ,689
3,750,230

1 ,382,992
233,487
1 ,616,478

8,953 ,813

2,645 ,280
1 ,702 ,610
4,347 ,890

900,766
579,770
1 ,480,536

60, 627

424,260

214,739

59 ,231

542, 730

233, 935

16 , 138

295 ,860

100,746

4 ,818
77, 476
97, 392
183, 762

27,060
265,830
247,490
572,960

13,696
134,550
125,267
290 ,004

12 ,051
286 ,954
138 ,341
443 ,824

80,870
1 ,212,700
455,150
1 ,804,670

34,858
522,716
196,185
777,875

36 ,703
510 ,830
225 ,917
789 ,934

327 ,530
2, 684 ,990
1 , 0 1 5 ,480
4, 172 ,990

111 ,530
914,288
345,789
1 ,420,979

9,072, 899

4, 137,429

2,094, 159

12, 400 ,533

7,611 ,581

3,280,854

11 ,174 ,526

10,094 ,910

3,707,310

D a t a f o r t o t a l i m p o r t s e x c l u d e n o n - n i t r o g e n o u s f e r t i l i z e r s ("Other").
A g r i c u l t u r a l chemicals include pesticides and herbicides.
All d a t a gross i m p o r t s GIF C h i n a i n m e t r i c tons.

740 ,510
410 ,722
129 ,904

(thou $)

426, 924
199, 877
18, 452
44, 338
14, 014
703, 605

Source: G e n e r a l A d m i n i s t r a t i o n of Customs, except tor data on ammonium c h l o r i d e ,
d i - a m m o n i u m p h o s p h a t e , a n d compound f e r t i l i z e r s , w h i c h a r e from MOFERT.
Note:

,ao:) __
( t ons ) (thou RMB)

1 ,398 ,970

894 , 500
314 ,210
132 ,720
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about $4 billion in 1986. This is placing a heavy strain on
China's trade balance and foreign exchange position. Import
substitution is therefore the driving force behind SINOPEC's
crash petrochemical construction program. Investment in the
petrochemical industry, which is currently running about
$1.6-1.7 billion per year (in EMB equivalents) grew at 17%
per year during the Sixth Five-Year Plan (1981-1985), and
will continue to expand at about 8-9% per year during the
7th PYP (1986-1990) .

Petrochemical Exports:
A massive petrochemical plant construction program is
currently underway in China.

For example, ethylene

production capacity will double to 1.6 million tons per year
by 1990, based on official targets and construction projects
currently nearing completion or underway.

There is

currently some concern in regional petrochemical markets
that SINOCHEM may dump large volumes of low-priced chemicals
on the international market as this construction program
proceeds, with attendant increases in output capacity.

In fact, an examination of Chinese petrochemical export
data reveals l i t t l e or no reason for this concern, at least
with reference to base petrochemicals (Table 2.3.4).

There

are several reasons why China is unlikely to become a major
petrochemical exporter within the next five years:

T a b l e 2.3.4: SINOCHEM CHEMICAL PRODUCT EXPORTS
( U n i t : m i l l i o n c u r r e n t $)
1 983

1984

1985

Plastics
I norgan i c
Total

$197
$30
$177
$404

$164
$15
$182
$361

$191
$14
$152
$357

DYES & PIGMENTS

$1 12

$110

$104

RUBBER PRODUCTS

$58

$49

$49

AGRO CHEMICALS

$9

$15

$20

OTHER PRODUCTS

$46

$16

$7

$629

$551

$537

PRODUCT TYPE

CHEMICAL PRODUCTS

Organ i c

TOTAL EXPORTS

Source: 1985 SINOCHEM Annua I Repo r t .
Notes:

Gross e x p o r t s FOB Ch i na .
China's t o t a l c h e m i c a l p r o d u c t s e x p o r t s i n 1985
were r e p o r t e d a t $680 m i l l i o n , i n d i c a t i n g t h a t
SINOCHEM c o n t r o l s about 80% of t o t a l chemical
product exports. The target for total chemical
p r o d u c t e x p o r t s i n 1990 i s $1.5 b i l l i o n .
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1. Chemical products exports (excluding
Pharmaceuticals) total less than $700 million for each
of the past three years, or less than a quarter of
petrochemical imports during the same period;

2. Chemical products exports by SINOCHEM (which
controls about 80% of such exports) declined in each of
the past two years;

3. Nearly all of China's chemical products export
commodities are intermediate or finished chemical
products, not base petrochemicals;

4. The official target for chemical products exports
for 1990 is $1.5 billion, more than double the

1985

level, but still modest in the framework of China's
petrochemical import requirements and regional markets.

Projected Petrochemical Trade:
Given these considerations, it is unlikely that China
will become a major factor in the international
petrochemical export market for some time to come.

However,

it is possible that SINOCHEM could introduce a disruptive
quantity of certain finished chemicals to the Asian market
within the next few years.
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On the import side, on the other hand, there is every
reason to believe that the China market for base
petrochemicals and synthetic fibers will remain robust
for years to come, despite heavy investment and
construction in the downstream

sector (Table 2.3.5).

The driving force behind expanding petrochemical
imports is domestic demand, which continues to outstrip
increases in capacity and output. For the past five years,
China's national income (in constant EMB) has expanded at an
average 10% per year.

This powerful economic growth

coincides with government policies favoring consumer goods
over industrial growth and placing greater disposable income
in the hands of Chinese households. Ownership of garments
containing synthetics and basic household commodities is
expanding

even faster than the economy. In addition,

government policy favors burgeoning growth in light
industrial production for export of textiles, toys, and
other labor-intensive products based on petrochemicals.

Our projections show further absolute growth in imports
of plastic resins (8%/year), synthetic

rubber (12%/year),

and synthetic fibers (19%/year) during the Seventh Five-Year
Plan (1986-1990).

Nitrogenous fertilizer imports should

remain about flat at 9 million tons per year.

Imports of

agricultural chemicals will probably decline and could
conceivably reach a net export position by 1990.

T a b l e 2 . 3 . 5 : PRODUCTION,

IMPORTS, AND DOMESTIC SUPPLY OF PETROCHEMICALS
( U n i t : thousand m e t r i c tons)

PRODUCT

1983

1984

1985

ETHYLENE
P roduc t i on

653 . 7

648. 0

652 . 1

PLASTIC RESINS
Product ion
Impo r t s
Domest i c Supp 1 y

1 ,121 .0
689 .6
1,810 .6

1 , 180.0
1 ,056. 5
2, 236. 5

SYNTHETIC RUBBER
P roduc t ion
Impo r t s
Domest i c Supp 1 y

168 .9
14 .0
182 .9

NITROGENOUS FERTILIZER
P roduc t i on
Impo r t s
Domest i c Supp 1 y

GROWTH RATE
1 983-1 985

PROJECTED
1990

GROWTH RATE
1 985- 1 990

-0 . 1%

1 , 400. 0

15 .3%

1 , 234.0
1 , 342.2
2, 576.2

4 .8%
33 .3%
1 7 .6%

2, 125. 0
1 , 975. 0
4, 100. 0

10 . 9%
7 .7%
9 .3%

174. 1
32. 8
206. 9

180.0
72.4
252.4

3 .2%
82 . 1%
16 .1%

255. 0
131 . 0
386. 0

7 . 0%
1 1 . 9%
8 .5%

11 ,094 .0
8, 124 .9
19,218 .9

12,210. 0
10,808. 2
23,018. 2

11 , 438.0
8,953.8
20, 391 .8

1 .5%
4 .9%
3 .0%

12, 750. 0
8, 950. 0
21 , 700. 0

2 .2%
.0%
1 .2%

AGRICULTURAL CHEMICALS
P r o d u c t ion
Impor t s
Domest i c Supp 1 y

331 .0
60 .6
391 .6

299. 0
59. 2
358. 2

211.0
16.1
227.1

-22 .5%
-66 .2%
-27 .2%

340. 0
10. 0
350. 0

9 .5%
-9 .6%
8 . 6%

SYNTHETIC FIBERS
P r o d u c t i on
Impo r t s
Domest i c Supp 1 y

402 .0
183 .8
585 .8

575. 8
443. 8
1,019. 6

770.6
789.9
1 , 560.5

32 .5%
72 .9%
49 .0%

935. 0
2, 065. 0
3, 000. 0

3 .9%
19 .2%
13 . 1%

Source: S t a t e S t a t i s t i c a l Bureau and Tabl e 2.3. 3.
Notes:

P r o d u c t i o n p r o j e c t ions based on 7th FYP capac i t y t a r g e t s and 85% uti I i z a t ion .
Domestic S u p p l y p r o j e c t i o n s based o n h i s t o r i c a l e l a s t i c i t i e s a n d p r o j e c t e d
rates of economic and sectoral growth. "Domestic Supply" refers to
domestic production plus net imports. No independently c o l l e c t e d
consumption data are a v a i l a b l e .
C h i n a does n o t i m p o r t s i g n i f i c a n t q u a n t i t i e s o f e t h y l e n e .
D e c l i n e i n u s e o f p e s t i c i d e s a n d o t h e r a g r i c u l t u r a l c h e m i c a l s r e f l e c t s phase-out
of d o m e s t i c a l l y produced, l o w - q u a l i t y chemicals in favor of higher-cost,
h i g h e r - q u a l i t y c h e m i c a l s , also d o m e s t i c a l l y produced.
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Allowing for a net one-third price reduction in the
world price of petrochemicals compared to 1985 (because of
feedstock price declines), China's petrochemical

import bill

in 1990 might be on the order of $4.2 b i l l i o n in 1990, an
average increase of 2.5% per year over 1985.

Even if SINOCHEM's chemical products exports reach the
target of $1.6 billion by 1990, China's net chemical
imports may exceed $3 b i l l i o n per year at the end of
the decade, costing the equivalent of 60% of the
foreign exchange earned from petroleum exports in that
year.

This analysis shows that SINOPEC's current
petrochemical construction program is likely to meet less
than half of the incremental domestic demand for base
petrochemicals and synthetic fibers. The fertilizer
construction program has been halted short of its intended
objective of total import substitution. MOFERT trade data
show that total chemical equipment imports cost just $121
million in 1984 and $300 million in 1985.

Even allowing for imported petrochemical technology and
construction engineering, the total petrochemical
equipment and technology import bill could not have
exceeded $200 m i l l i o n in 1984 and $500 m i l l i o n in 1985,
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or about 7% of the foreign exchange cost of
petrochemical and fertilizer imports during the two
years.

This observation helps put SINOPEC's petrochemical
construction program in context. Apparently, the "selfreliance" ethic in China's basic industries has not entirely
disappeared. More than 80% of total investment in the
petrochemical industry consists of EMB investments for
domestic equipment and construction, while less than 20% is
in the form of foreign exchange investment for modern
technology and equipment.

Given the size of the

petrochemical import b i l l , 100%

of which must be paid in

foreign exchange, further acceleration of petrochemical
technology and equipment imports could easily be justified
in the name of import substitution. To continue in the
current mode clearly damages China's overall foreign
exchange position.
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2.4 Crude Petroleum Imports

The hypersensitive oil trading community began picking
up reports in April 1986 that China had begun importing
crude oil in significant quantities.

These reports caused a

wave of rumors that a fundamental change was underway in
China's oil trading position, perhaps related to production
problems.

In fact, however, there is nothing at all new

about spot purchases of crude on the international market to
feed the Maoming and Huangpu refineries in Guangdong
Province. Crude and products imports have been going on for
some time, based on historical Chinese trade statistics
(Table 2.4.1). The PRO was a net importer of crude and
products in the 1950's, with peak oil imports (primarily
from the Soviet Union) of up to 60,000 bopd. Both imports
and exports fell to negligible levels during China's period
of isolation in the 1960's. Refined products imports
remained at very low levels after 1970, but spot crude
imports resumed, reaching 35,000 bopd in 1975. More
recently, China imported an average 13,000 bopd in 1982,
negligible levels in 1983 and 1984, and about 14,300 bopd in
1985.

Based on preliminary reports from trading centers, we
project total Chinese crude imports during 1986 at an
average 16.400 bopd, very much in line with recent
practice. We do not believe that this represents a

Table

•- VULUMt

YEAR

1 HUUC4ANU

( Expo r t s ) ( 1 mpo r t s )

1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

1 91 . 5
262 . 5
636 . 0
1 , 834 . 1
5 , 069 .4
9 , 879 . 9
8 ,495 .9
9 , 106 .8
1 1 ,313 . 2
13 ,431 .5
13 ,308 .9
13 ,754 ,0
15 ,203, 7
15 ,194. 2
22 ,292. 6
31 ,173. 6

P roj ect ed
1986

28,000.0

1 970
1971

1 IN

472 . 6
73 . 8
166 , 1
176 . 7
895 , 6
1 , 758 . 5
798 ,9
476 . 0
689 , 8
256 5
365 ,6
70 2
644, 5
369. 9
245. 8
716. 8

820.0

2.4.1:

CRUDE

IUN5--

(Net
Expo r t s )

PETROLEUM

- - - - - - VULUMt

1N

IMPORTS A N D

NET

EXPORTS

1 HUU5ANU DBL/UAT -

(Exports) (Imports)

(Net
Exports)

-VALUt

I N M I L L I <~IIN

»--

(Exports)

(Imports)

(Net
Exports)

(281 .1 )
188 . 7
469 . 9
1 , 657 . 4
4 .173 . 8
8 , 121 .4
7 , 697 . 0
8 ,630 .8
10 ,623 .4
13 , 175 .0
12 ,943 .3
13 , 683 ,8
14 ,559 2
14 ,824.,3
22 ,046. 8
30 ,456. 8

3.8
5. 3
12 . 7
36 . 7
101 .4
197 .6
169 . 9
182 , 1
226 ,3
268 ,6
266. 2
275, 1
304. 1
303. 9
445. 9
623. 5

9 .5
1 .5
3 .3
3 .5
17 .9
35 .2
16 .0
9 .5
13 .8
5 ,1
7 ,3
1 ,4
12, 9
7,,4
4. 9
14. 3

(5 .6)
3.8
9.4
33 . 1
83 .5
162 .4
153 .9
172 . 6
212 .5
263 .5
258 .9
273 .7
291 .2
296 .5
440 .9
609 .1

$3,398.5
$2,966.1
$4,261 .5
$5,451 .9

$151.0
$77.9
$48.7
$150.8

$3,247.5
$2,888.2
$4,212.8
$5,301.1

27, 180.0

560.0

16.4

543.6

$2,762.0

$72.0

$2,690.0

Source: M i n i s t r y o f F o r e i g n Economic R e l a t i o n s a n d Trade. Note t h a t t h i s d a t a h a s m a r g i n a l
d i s c r e p a n c i e s w i t h n e t e x p o r t d a t a from t h e G e n e r a l A d m i n i s t r a t i o n o f Customs
(see T a b l e 2 . 1 . 1 ) . I m p o r t b y v a l u e d a t a n o t a v a i l a b l e p r i o r t o 1982.

'«»_«•• •_• » » »
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significant departure from trading policy in recent
years.

There are two basic motivations behind the recent (and
historical) spot purchase of crude on the international
market.

1. to supply sufficient feedstock for Maoming and
Huangpu refineries at a reasonable transportation cost;

2. to provide barter or counter-trade opportunities
with oil-exporting third world trading partners.

Maoming refinery, with a capacity of 120,000 bopd, has
typically run at or below 50% utilization rates. Maoming is
the principal refinery serving Guangdong Province, but is
located in a very awkward position for service to the south
China market —

115 km inland from the port of Zhanjiang and

some distance from any major urban center.

The original

reason for the location was the use of shale oil as
feedstock, from shale mined near Maoming and retorted at the
refinery itself. The existing refinery grew up around the
shale refinery as shale oil was gradually phased out in
favor of crude because of the high cost of running the shale
facility.
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Crude shipped from Daqing to Maoming must travel
1,000 km by pipeline to dock facilities at Dalian or
Qinhuangdao. Thence it is loaded onto small tankers that
make the 2,500 km trip to Zhanjiang along the Chinese
coastline.

Transportation in and out of Maoming is difficult.
There is a rail head that connects to a line leading west
and north away from the industrial corridor that runs
between Hong Kong and Guangzhou (Canton). There is a
pipeline that connects to a small dock and tank farm at
Zhanjiang. Crude offloaded at Zhanjiang is transshipped to
Maoming via the pipeline, which then carries refined
products back to port. Shipments of refined products to
Guangzhou (300 km northeast) must go 100 km to the
southwest) to be loaded onto small coastal tankers headed
northeast along the coast and up the Pearl Elver Estuary to
Guangzhou.

Given the cost of transportation in and out of Maoming,
it is easy to guess why Maoming lies at the end of the
domestic petroleum supply chain in China. The result has
been that SINOCHEM simply imports a few cargoes of crude to
meet Maoming's feedstock requirements whenever supplies
elsewhere along the supply chain are tight. There are
persistent reports of local shortages of diesel and gasoline
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in Guangdong Province this year, which largely explains the
import situation.

This year there is also evidence that SINOCHEM is
becoming more active in crude oil trading on its own
account. Several cargoes were bought by SINOCHEM, only to be
placed on the Singapore spot market or refined under
SINOCHEM's Singapore processing agreements and sold as
product onto the Southeast Asian market. This more active
trading position may reflect efforts to take advantage of
temporary price volatility.

But active trading is also

being used to move crude accepted on a barter basis for
weapons sold to Iran. Beijing flatly denies selling arms to
Iran, but U.S. intelligence reports indicate otherwise.

During the first half of 1986, SINOCHEM made the
following petroleum purchases or barters:

—

April purchase of 900,000 bbl of Sumatra Light, 2

cargoes of Tapis (Malaysian), and
condensate (Indonesian)

—

400,000 bbl of Arun

for May delivery to Maoming;

April "open position" purchase of 1.6 million

barrels of Kuwaiti crude, reportedly refused by Maoming
and subsequently sold on Singapore spot market;
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—

May cash purchase of 1.5 million barrels of

Indonesian crude subsequently sold on Singapore spot
market;

—

May purchase of 1.5 million barrels of Kuwaiti

crude

refined in Singapore; products possibly shipped to
China;

—

Two purchases of Iranian crude taken in barter for

Chinese arms; 1.5 million barrels shipped to Maoming
for refining, and 1.8 million barrels refined by Esso
in Singapore.

In addition, there are reports that China imported 2.2
million barrels of diesel from Singapore in the first
quarter of 1986,

which confirms the local shortage of diesel

in Guangdong Province. Chinese trade data reveal imports of
1.3 million barrels of refined products in July and 1.85
million barrels in August. These product imports could well
reflect crude purchased by SINOCHEM and refined in Singapore
for the domestic Chinese market. In the longer view, refined
product imports may be more significant than spot crude
purchases, revealing underlying problems in China's
transportation, refining, and distribution network.

CHAPTER 3
PROJECTED CRUDE AND REFINED PRODUCTS EXPORTS
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CHAPTER 3
PROJECTED CRUDE AND BBFINED PRODUCTS EXPORTS

g.l Domestic Petroleum Demand

The trade data presented above, combined with trends in
China's domestic petroleum supply, provide a basic
for projection of future export levels.

framework

Future crude and

products exports will be critical to the entire development
of China's petroleum industry, energy sector, and balance of
trade. Petroleum export potential may also in large measure
determine China's role in the international oil

industry.

The early 1980's have seen China become first a key world
exploration theater and then the largest oil exporter in
Asia. The extent to which China can maintain this position
revolves around the issue of its petroleum export potential.

During the next five years, growth in domestic oil
demand

will be the key factor constraining petroleum

exports. China's economic growth of 9-10% per year
during the Sixth Five-Year Plan was accomplished with
increases in domestic petroleum supply of less than 2%
per year, a record that cannot be repeated during the
Seventh Five-Year Plan (1986-1990) (Table 5.1.1).

From 1970 through 1978 China's crude petroleum
production more than tripled from 613,000 bopd to just over

T a b l e 3 . 1 . 1 : NATIONAL INCOME BY SECTOR
(in c o n s t a n t 1 9 8 1 RMB)
r no u TT

1 U

ia i

IN a i i

Ulld 1

1 11 U UN 1C

(jKU\5
(v in

unuvv i n rw i c

L/aid

1 11
n«

YEAR

1978

1980

1981

1982

1983

1984

NATIONAL INCOME
( b i l l i o n RMB)

334 . 4

376 .3

394 .0

417 . 7

450 .5

532 . 4

597. 8

9 .3%

840 .0

6 . 8%

Agriculture

1 1 8 .3

147 . 1

164 .0

183 . 1

199 .7

235 .8

259 . 3

1 1 .3%

350 .0

6 . 0%

1 n d u s t ry

156 .4

172 .2

170 . 9

176 . 8

186 .7

215 .7

250 . 2

7 .5%

355 .0

7 . 0%

Const r uc t i o n

13 .9

18 .9

19 .3

20 . 5

24 .7

27 .6

30. 1

9 . 4%

45 . 0

8,, 0%

T r anspo r t

13 . 1

12 .9

13 .0

14 . 7

15 .2

17 .8

20 . 1

9 . 0%

30 .0

8. 0%

Comme r ce

32 .7

25 .2

26 .8

22 . 6

24 .2

35 .5

38. 0

8 .2%

60,,0

9. 2%

POPULATION
(million)

962 .6

987 . 1

1 ,000 .7

1,015 . 4

1 ,025.0

1 ,034.8

1 ,046. 4

1 .2%

1 ,091 ,,7

0. 8%

U r ban Popu 1 at i on

172 .5

191 .4

201 . 7

211 .5

241 .3

330 . 1

382. 4

13,,8%

436. 5

2. 6%

347 .4

381 .2

393 . 7

411 . 4

439 .5

514 .5

571 . 3

8., 1%

769. 4

6. 0%

0. 90

0. 98

1 . 00

1 . 02

1 . 05

1 . 06

1 .1 4

3. 0%

PER CAPI TA
NATIONAL INCOME
(RMB)
R E T A I L PRICE INDEX

Source: S t a t e S t a t i s t i c a l B u r e a u , PRO.
'Note: P r o j e c t i o n s based o n S e v e n t h F i v e - Y e a r P l a n growth t a r g e t s .
1985 breakdown of n a t i o n a l income by s e c t o r e s t i m a t e d .
P o p u l a t i o n data and p r o j e c t i o n s by U.S. Census B u r e a u .

980-1985

1990

1985-1990
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2 million bopd. This rapid production increase was based on
simultaneous development of several major fields —

Daging,

Shengli, and Huabei in particular. These fields
simultaneously came to maturity in 1978, leading to a period
of essentially flat output (1978-1983). Thus, China entered
the 1980's with more than enough crude to supply domestic
requirements with a substantial margin for export.

By the same token, petroleum was utilized in the
domestic economy in an incredibly inefficient manner during
the I960's and 1970's, making the PEG one of the most energy
wasteful developing countries

in the world. The direct

burning of crude oil under industrial and power plant
boilers was only the most blatant of these inefficiencies.

Ironically, however, the very inefficiency of China's
energy development path provided a thick "conservation
cushion" that could be drawn down as petroleum production
flattened out and economic growth exploded in the early
1980's. This accounts for the extremely low elasticity of
domestic petroleum consumption when compared to growth in
any sector of the economy from 1981 through 1985. Road
traffic, for example, grew at 15-20% per year during this
period when domestic gasoline supplies were expanding at
only 7-8% per year, for an implied elasticity of about 0.5.
This was accomplished through the systematic replacement or
rebuilding of "Liberation" trucks that had been getting 5
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miles or less per gallon. Air transport grew at 20-25% per
year, while domestic supplies of jet fuel expanded at

5-6%

per year.

These one-time conservation gains were inforced by
rationing that has become more and more severe over time. In
China, it takes two forms of currency to purchase a tank of
gasoline —

the ration ticket and the EMB.

Fuel rations are

allocated by organizational unit, not to individuals. Units
vie for higher fuel rations with the same intensity that
they devote to competition for scarce government-allocated
capital. The losers in the rationing competition "conserve"
fuel by idling equipment, or else they must purchase "abovequota" fuel supplies at prices that may be 2-5 times the
under-quota price.

There is considerable evidence that "conservation"
achieved through the enforcement of the rationing system
reached its natural limit in 1984 and 1985. Articles in the
Chinese press openly comment on problems of fuel shortage,
hoarding, and even local black markets in gasoline and
diesel fuel. The burden of these supply shortages falls very
unevenly, with the major cities and their expanding taxi and
truck fleets getting the lion's share of supplies from
nearby refineries, while small towns and rural areas suffer
severe shortages. As explained above, for various reasons
related to unevenness in the refining and distribution
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system, petroleum fuel shortages are felt the most keenly in
Guangdong Province and south China —

areas well removed

from the major fields and refineries of the northeast.

Given current tightness in domestic petroleum supplies,
we believe that domestic demand for the distillates —
gasoline, kerosene, and diesel fuel —

is entering a period

of sustained growth that will sharply limit the availability
of these fuels for export. Growth rates for domestic
gasoline consumption will closely parallel further

expansion

in the road system and vehicle fleet. Since many of China's
new aircraft, even those utilized on secondary domestic
routes, are jet aircraft, the demand for jet fuel must grow
in step with expansion in air traffic, which is projected to
double by 1990.

The increasing use of "walking tractors,"

small power generators, and even diesel-fired pumps in the
rural areas is creating a direct link between further
agricultural growth and diesel fuel consumption.

Given the

projected tripling of production capacity for ethylene and
other base petrochemicals by 1990,

domestic demand for

naphtha and other light feedstocks will grow by 15-20% per
year.

Despite recent talk of "cooling" and "restraining"
economic growth to permit better inter-sectoral balance, the
growth targets of the Seventh Pive-Year Plan remain very
ambitious by any yardstick. Overall economic growth is
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targeted at 6.5-7.0% per year after inflation, while
agriculture expands at 6% and industry at 7%. Growth in the
transportation system may continue to outpace expansion in
the general economy, running at or above 8% per year.
Further expansion in the Chinese economy will focus on areas
that are dependent on petroleum fuels.

Hationing and local

fuel shortages compound the demand pressure on light and
middle distillates by creating a "reserve" of unsatisfied
demand.

Thus demand elasticities for these fuels are likely

exceed 1.0, even with strenuous rationing and conservation
efforts.

5.2 Projected Crude Petroleum Exports:

Against this background, we have created three forecast
scenarios for production, domestic supply, and net exports
of crude petroleum and refined products (Tables 3.2.13.2.3):

Base Case —

a forecast which closely parallels the

targets of the Seventh Five-«Year Plan, and therefore
represents perspectives of the State Planning
Commission and the State Council on future growth of
the petroleum industry;

T a b l e 3 . 2 . 1 : PROJECTED NET EXPORT VOLUME -- BASE CASE
( U n i t : thousand b a r r e l s p e r day)
PRODUCT

1983

1984

1985

CRUDE PETROLEUM
P roduc t i on
F i e l d Use & Loss
Ref i ne ry Feedstock
D i r e c t B u r n i n g & Stocks
Domest i c Supp 1 y
Net Expo r t s

2,121
81
1 ,594
151
1 , 744
296

2 , 292
80
1 ,630
141
1 ,771
441

2,498
76
1 ,674
147
1 ,821
601

PETROLEUM PRODUCTS
Ref i ne ry Th r o u g h p u t
Ref i ne ry Use & Loss
Ref i ne ry Out p u t
Domest i c Supp 1 y
N e t Expo r t s

1 ,594
96
1 ,498
1 ,400
108

1 ,630
98
1 ,532
1,418
125

291
262
29

GROWTH RATE
1983-1985

GROWTH RATE
1985-1990

1986

1987

1988

1989

1990

8 ,2%
-2 .8%
2 .5%
-1 .1%
2 .2%
35 .3%

2,573
77
1,822
130
1 ,952
544

2 ,676
80
1 , 932
120
2 ,052
544

2,783
83
2,048
100
2, 148
552

2,894
87
2,170
80
2,250
557

3,010
90
2 , 300
60
2,360
560

3 .7%
3 ,4%
6 . 4%
-18, 0%
5 .2%
-1 , 4%

1 ,674
100
1 ,573
1 ,449
136

2 .5%
2 .5%
2 .5%
1 .7%
1 1 .7%

1,822
109
1 ,713

1 , 932
116
1 ,816
1 ,715
111

2 , 048
123
1 ,925
1 ,835
99

2, 170
130
2,040
1 ,964
83

2,300
138
2, 162
2.100
68

6 4%
6. 4%
6. 4%
7. 4%
-13. 9%

311
285
25

334

6 . 8%
7 . 7%
-2 .0%

368
343

7. 4%
8. 5%
-10. 8%

87
60
76
51
11
9

86
61
78
53
9
7

88
64
80
57
8
7

DIESEL
P roduc t i on
Domest i c Supp 1 y
Net Expo r t s

381
357
24

389
349
40

FUEL 01 L
P roduc t i o n *
Domest i c Supp 1 y
Net Expo r t s

497
490
6

GASOLI NE
P roduc t i on
Domest i c Supp 1 y
Net Expo r t s
KEROSENE
P r o d u c t ion*
(of wh i ch Jet Fue 1 )
Domest i c Supp 1 y
(of w h i c h Jet F u e l )
Net Expo r t s
(of wh i ch Jet F u e l )

PETROCHEMICAL FEEDSTOCKS
P roduc t ion
Domest i c Supp 1 y
Net Expo r t s
OTHER
Product ion
Domest i c Supp 1 y
Net Expo r t s

1,603

121

421
400
21

451
433
18

483

25

394
371
23

0 .4%
3 .4%
2 .2%
5 .4%
-14 .4%
-10 . 4%

92
71
83
64
9
6

103
79
96
73
6
6

115
88
111
83
4
4

130
98
128
96
2
2

150
107
150
107
0
0

10. 7%
10. 2%
12 . 6%
12. 5%

400
356
44

2 .5%
-0 . 1%
30 .3%

440
400
40

466
432
34

494
466
28

526
504

22

560
544
16

6. 7%
8. 5%
-20, 2%

496
489
6

496
489
7

-0 .1%
-0 .2%
3 . 1%

505
499
6

507
501
6

508
503
6

511
507
5

514
51 0
4

0, 7%
0, 9%
-12. 6%

108
73
35

118
79
39

126
84
42

7 .9%
7 .1%
9 .4%

131
95
36

150
117

33

174
143
31

200
174
26

238
215
24

1 2 , 7%
18. 7%
-11 . 2%

135
141
3

132
137
5

130
134
8

-1 .7%
-2 . 4%
46 .4%

177
182
5

197
198
8

212
211
9

221
218
10

21 7
214
8

10. 2%
9. 3%
1 . 2%

306
28

Source: S t a t e S t a t i s t i c a l Bu reau , Gene ra I Admi n i st rat ion f o r Customs, MOFERT and o t h e r sou rces .
Notes:
' E s t i m a t e d f r o m i ncomp I et e d a t a .
M i n o r s t a t i s t i c a l d i s c r e p a n c i e s caused b y d i f f e r e n t i a l w e i g h t / v o I u m e
conversion f a c t o r s . O r i g i n a l t a b u l a t i o n b y w e i g h t (tons).
"Domestic S u p p l y " r e f e r s t o p r o d u c t i o n m i n u s n e t e x p o r t s . N o d a t a o n
c o n s u m p t i o n o f p e t r o l e u m p r o d u c t s a r e a v a i l a b l e from C h i n e s e s o u r c e s .
"Other" i n c l u d e s l u b r i c a n t s , LPG, a n d m i s c e l l a n e o u s p r o d u c t s .

467
16

T a b l e 3.2.2: PROJECTED NET EXPORT VOLUME -- LOW PRODUCTION
( U n i t : thousand b a r r e l s p e r day)
GROWTH RATE
PRODUCT

1 983

1984

1985

1983-1 985

2,121

2,292

2 , 498

8 . 2%

81

80

76

1 ,594

1 ,630

1 ,674

151

141

139

1 ,744

1 ,771

296

441

609

GROWTH RATE
1985-1990

1986

1987

1988

1989

1990

-2 . 8%
2 . 5%
-4 . 1%
1 . 9%
36 . 0%

2,573
77
1 ,822
130
1,952
544

2 ,624
79
1 ,932
120
2 ,052
494

2,677
80
2 , 048
100
2,148
449

2,730
82

2 , 785
84
2,300
60
2,360
342

2.2%
1 . 8%
6. 4%
-16.8%
5.3%
-11.6%

1 ,822
109
1,713
1 ,603
121

1 ,932
116
1 ,816
1 ,715
111

2,048
123
1 ,925
1 ,835
99

83

2,300
138
2, 162
2,100
68

6 . 4%
6.4%
6 . 4%
7 . 4%
-13.9%

CRUDE PETROLEUM

P roduc t i on
F i e l d Use & Loss
Ref i ne r y Feedstock
D i r e c t B u r n i n g & Stocks
Domest i c Supp 1 y
Net Expo r t s

1 ,813

2, 170

80
2,250

399

PETROLEUM PRODUCTS

Ref i ne r y Th r o u g h p u t
Ref i ner y Use 8. Loss
R e f i n e r y Ou t pu t
Domest i c S u p p l y
Net Expo r t s

1 ,630

1 ,674

96

98

100

1 ,498
1 ,400

1 ,532
1,418

1 ,573
1 ,449

108

125

136

2 . 5%
2 .5%
2 .5%
1 .7%
11 .7%

291
262
29

311
285
25

334
306
28

6 . 8%
7 .7%
-2 . 0%

368
343
25

394
371
23

421
400
21

451
433
18

483
467
16

7.4%
8.5%
-10.8%

87
60
76
51
11
9

86
61
78
53
9
7

88
64
80
57
8
7

0 . 4%
3 . 4%
2 . 2%
5 . 4%
- 1 4 . 4%
-10 . 4%

92
71
83
64
9
6

103

115
88
111
83
4
4

130

79
96
73
6
6

98
128
96
2
2

150
107
150
107
0
0

10.7%
10.2%
12.6%
12.5%

DIESEL
P roduc t i on
Domest i c Supp 1 y
Net Expo r t s

381
357
24

389
349
40

400
356
44

2 . 5%
-0 . 1%
30 .3%

440
400
40

466
432
34

494
466
28

526
504
22

560
544
16

6. 7%
8.5%
-20.2%

FUEL Ol L
P r o d u c t ion*
Domest i c S u p p l y
Net Expo r t s

497
490
6

496
489
6

496
489
7

-0 .1%
-0 .2%
3 . 1%

505
499
6

507
501
6

508
503
6

511
507
5

514
510
4

0.7%
0 . 9%
-12.6%

P roduc t ion
Domest i c Supp 1 y
Net Expo r t s

108
73
35

118
79
39

126
84
42

7 .9%
7 . 1%
9 . 4%

131
95
36

150
117
33

174
143
31

200
174
26

238
215
24

12.7%
18.7%
-11.2%

OTHER
P roduct ion
Domest i c Supp 1 y
Net Expo r t s

135
141
3

132
137
5

130
134
8

-1 .7%
-2 .4%
46 .4%

177
182
5

197
198
8

212
211
9

221
218
10

217
214
8

10.2%
9.3%
1 .2%

GASOL1 NE
P roduc t i on
Domest i c Supp 1 y
Net Expo r t s

1 ,594

2, 170

130
2,040
1 ,964

KEROSENE

P roduc t i on*
(of w h i c h Jet F u e l )
Domes t i c S u p p l y
(of wh i ch Jet F u e l )
Net Expo r t s
(of wh i ch Jet F u e l )

PETROCHEMICAL FEEDSTOCKS

Source: S t a t e S t a t i s t i c a l Bureau , General Admi n i st rat ion for Customs, MOFERT and o t h e r sou r ces .
Notes:
'Estimated from i ncomp I et e d a t a .
M i n o r s t a t i s t i c a l d i s c r e p a n c i e s caused b y d i f f e r e n t i a l w e i g h t / v o I u m e
c o n v e r s i o n f a c t o r s . O r i g i n a l t a b u l a t i o n b y w e i g h t (tons).
"Domestic S u p p l y " r e f e r s to p r o d u c t i o n m i n u s net exports. No d a t a on
consumption o f p e t r o l e u m p r o d u c t s a r e a v a i l a b l e from Chinese sources.
"Other" i n c l u d e s l u b r i c a n t s . LPG, a n d m i s c e l l a n e o u s p r o d u c t s .

T a b l e 3.2.3: PROJECTED NET EXPORT V O L U M E -- LOW C O N S U M P T I O N
( U n i t : t h o u s a n d b a r r e l s p e rd a y )
PRODUCT

1984

1985

2,121
81
1 ,594
151
1 , 744
296

2 ,292

2 , 498
76
1 ,674
139
1,813
609

1 ,594
96
1 , 498
1 , 400
108

1 ,630

125

1 ,674
100
1 ,573
1 ,449
136

291
262
29

311
285
25

334
306
28

87
60
76
51
11
9

86
61
78
53
9
7

88
64
80
57
8
7

DIESEL
P roduct i on
Domest i c Supp I y
Net Exports

381
357
24

389
349
40

FUEL Ol L
P r o d u c t i on*
Domest i c Supp I y
Net Exports

497
490
6

1 983

GROWTH RATE
1983-1985

GROWTH RATE
1985-1990

1986

1 987

1988

1989

1990

8 . 2%
-2 . 8%
2 . 5%
-4 . 1%
1 . 9%
36 . 0%

2,573
77

2 , 676
80
1 ,911
120
2 ,031
564

2 , 783
83
2,005
100
2,105
594

2, 894

3,010
90
2 , 206

2 .5%
2 .5%
2 .5%
1 .7%
1 1 .7%

1,822

1 ,911

121

2,005
120
1 ,885
1 ,784
110

2,103

115
1 ,797
1 ,691
116

6 .8%
7 ,7%
-2 , 0%

368
343
25

389
363
23

411
385
26

435
408
26

460
433
27

6 .4%
6 ,9%
-0 ,7%

0 ,4%

2%
4%
4%
4%

92
71
83
64
9
6

99
76
91
70
8
6

107
82
99
76
8
6

116
89
108
83
8
6

125
96
118
90
7
5

7 ,1%
8, 1%
7 8%
9 2%

400
356
44

2, 5%
-0, 1%
30, 3%

440
400
40

462
424
38

485
449
36

509
476
33

535
505

5 ,8%

30

7,,0%
-7,,8%

496
489
6

496
489
7

-0. 1%
-0 , 2%
3. 1%

505
499
6

507
501
6

508
503
6

51 1

507
5

514
510
4

0, 7%
0, 9%
- 1 2 , 6%

108
73
35

1 18

79
39

126
84
42

7 . 9%
7, 1%
9, 4%

131
95
36

150
117
33

174
143
31

200
174
26

238
215
24

1 2 , 7%
18. 7%
-11 . 2%

135
141
3

132
137
5

130
134
8

-1 . 7%
-2. 4%
46. 4%

177
182
5

190
195
8

1 99
204
4

206
209
6

202
205
5

8. 8%
8. 5%
-7. 3%

CRUDE PETROLEUM

P roduc t i on
F i e l d Use & Loss
Ref i ne ry Feedstock
D i r e c t B u r n i n g & Stocks
Domest i c Supp I y
Net E x p o r t s

80
1 ,630

141
1 ,771

441

1 ,822

130
1 ,952

544

87
2, 103

80
2,183

624

60
2 , 266
653

3 . 7%
3 . 4%
5 .5%
-16 . 8%
4 .5%
1 .4%

2 , 206
132
2,074
1 ,986
97

5 .5%
5 .5%
5 .5%
6 .3%
-6 .8%

PETROLEUM PRODUCTS

Refinery Throughput
Ref i ne r y Use & Loss
Ref i ne ry O u t p u t
Domest i c Supp I y
Net Exports

98
1 ,532
1,418

109
1 ,713
1,603

126
1 ,977
1 ,882

104

GASOLI NE

P roduct ion
Domest i c Supp I y
Net Exports
KEROSENE

Product ion*
(of wh i ch Jet Fuel )
Domest i c Supp I y
(of wh i ch Jet Fuel )
Net Exports
(of wh ich Jet F u e l )

3, 4%
2
5
-14
-10

PETROCHEMICAL FEEDSTOCKS

P r o d u c t i on
Domes t i c S u p p l y
Net Expo r t s
OTHER

P roduc t i on
Domest i c Supp I y
Net Exports

Source: S t a t e S t a t i s t i c a l Bu reau , G e n e r a I Admi n i st rat ion f o r Customs, MOFERT and o t h e r sou rces .
Notes:
' E s t i m a t e d from i ncomp 1 et e d a t a .
M i n o r s t a t i s t i c a l d i s c r e p a n c i e s caused b y d i f f e r e n t i a l w e i g h t / v o I u m e
c o n v e r s i o n f a c t o r s . O r i g i n a l t a b u l a t i o n b y w e i g h t (tons).
"Domestic S u p p l y " r e f e r s t o p r o d u c t i o n m i n u s n e t e x p o r t s . N o d a t a o n
c o n s u m p t i o n o f p e t r o l e u m p r o d u c t s a r e a v a i l a b l e from C h i n e s e sources,
" O t h e r " i n c l u d e s l u b r i c a n t s , LPG, a n d m i s c e l l a n e o u s p r o d u c t s .
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Low Production —

a forecast which illustrates what

would happen to future petroleum exports in the event
that crude oil production grows more slowly (2% per
year) than planned and fails to reach the target of 150
million tons (3 million bopd) by

Low Consumption —

1990.

a forecast which illustrates what

might happen to crude and products exports in the event
that the output target (3 million bopd) is met, and
further constraints are applied to domestic petroleum
consumption, perhaps in response to recovery of world
oil prices to 1985

levels.

There are obviously thousands of ways in which the
individual parameters represented in these tables might
vary. However, these three basic scenarios cover a
reasonable range of likely forecasts. Based on the current
rate of domestic discoveries and reserves expansion and the
decline in offshore exploration investment by foreign oil
companies, it is unrealistic to expect that China will
exceed its 1990

output target (3 million bopd) by a very

wide margin. In the context of current domestic supply
shortages, it is even more unlikely that production
exceeding the official target could be combined with severe
consumption constraints. Hather, higher-than-targeted
petroleum production is likely to lead to higher than
projected domestic demand, resulting in roughly the same
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export margin.

Let us turn, therefore, to projected

outcomes that are within a realistic probability range.

The data in tables 3.2.1-3.2.3 lay out detailed
projections of production, domestic supply, and net export
capacity under our three scenarios. The projections are not
precise, but they do define a reasonable range of
possibilities. In the analysis which follows, we focus on
the range and on median projections, rather than on
individual numbers, and present our main conclusions in
summary form.

China's crude petroleum export volume is likely to
remain constant at about 1986 levels (540.000-560.000
bopd) through 1990 if the official crude production
target (5 million bopd) is met and under persistence of
surplus conditions in the world market.

In establishing this Base Case projection, we assumed
that the refinery construction targets of 22.5 million tons
(450,000 bopd) of new distillation capacity and 24 million
tons (480,000 bopd) of secondary processing capacity would
be met, and that refinery throughput will reach 2.3 million
bopd by 1990. We also assume that direct burning of crude
under industrial and power plant boilers will be cut in half
from current levels. In 1980, 40% of crude production was
burned as fuel oil or crude oil under boilers. The target
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for 1990 is to reduce the use of petroleum as boiler fuel to
18% of total crude output, and our projection is in line
with this target.

We further believe that the major gains

in reduction in field use, loss, and refinery use have
already been made, and that the 1985 ratios for these
variables will remain roughly constant through 1990.

In the event that the official crude oil output targets
are not met, and total production reaches only 140
million tons (8.8 million bopd) by 1990, we expect a
steady decline in crude oil exports of 11-18% per year
to 540.000 bopd by 1990.

During the first half of 1986, the growth rate for
total crude petroleum output was only 2.2%, compared to 8-9%
per year in 1984 and 1985. Output growth is up a bit in the
second half of the year, and we are expecting a net gain for
1986 of about 3%. Provincial statistics reveal that output
at Shengli oilfield in the first half of 1986 was nearly
flat compared to 1985, a major disappointment in view of the
effort to make Shengli a "second Daqing" by 1990, producing
1 million bopd.

Our Low Production scenario shows what would happen if
gains in national crude oil production are in the range of
2.0-2.5% per year, rather than the 3.5-4.0% per year
targeted under the Seventh Five-Year Plan.

Given the
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pressure of rising domestic demand, it is unlikely that the
refinery construction program would be slowed or that less
crude would be allocated as refinery feedstock. The
inevitable result of lower-than-expected crude output and
otherwise robust economic growth would be downward pressure
on crude oil exports.

On the other hand, short of a major

production shortfall caused, for example, by sharply
declining production at Daqing, we do not think it likely
that China will cease crude oil exports or become a net
importer during the next five years.

S.3 Reserves. Discoveries, and Projected Output:

Daqing's future production level and rate of decline
are very much under debate. Our Chinese sources b e l i e v e the
chances for sharp decline at Daqing within the next five
years to be remote (Figure 3.3 and Table 3.3.1). Some
decline from current output levels at Daqing within our
projection time horizon are possible, but both the Ministry
of Petroleum Industry and the State Planning Commission
expect any minor output declines at Daqing to be compensated
for by sharply increased production at Shengli, Liaohe,
Zhongyuan, and possibly Karamay, where there have been
recent gains in recoverable reserves.

The rate of current reserves discoveries is the best
single predictor of national crude production levels by

Daqing

Fuyu
Jilin
Banshan
Liaohe

Karamay

Anshan
Luda
Dagang
Renqiu(Huabei)

Shengli
Yongqing

Caoyuan
Zhongyuan

Ba-se

Figure 3.3:
CHINA'S LAND OILFIELDS

Northern Hainan

T a b l e 3 . 3 . 1 : CRUDE PETROLEUM PRODUCTION BY FIELD
( U n i t : T h o u s a n d B a r r e l s p e r Day)
REGION AND Fl ELD
NORTHEAST
Daq i ng

1970

1978

1980

1982

1983

1984

1985

TARGET
1 990

423 . 6
19 . 0
4.8
447 .4

1 , 007 . 6
90 . 0
23 . 2
1 , 120 .8

1 ,030 . 0
106 . 0
35 . 8
1,171 . 8

1 ,038 . 8
106 . 2
18 ,8
1 , 163 . 8

1,047 . 0
122 . 2
11 . 8
1,181 , 0

1 ,071 . 2
153 , 0
1 1 .0
1 , 235 , 2

1,110 . 0
174 . 0
30 . 0
1,314 . 0

1 , 000 . 0
200 .0
40 . 0
1 ,240 . 0

Renq i u
Dagang
Others
Total

0 .0
20 .4
0 .0
20 .4

344 . 6
60 .0
3 .4
408 .0

320 . 6
58 2
3 4
382 2

226 ,2
56 , 0
3,,2
285 4

2 1 1 .0
56 ,0
3,, 2
270 2

204, 0
61 , 6
3. 2
268, 8

204 . 0
64 .0
3 ,2
271 ,2

200 . 0
40 .0
10 .0
250 ,0

EAST
Sheng 1 i
Zhongyuan
Others
Tota 1

93 . 4
0 .0
0 .0
93 .4

389 , 4
0 ,0
5 ,6
395,,0

351 , 8
0. 0
6, 6
358. 4

327, 0
46. 6
7. 0
380, 6

367, 2
60, 6
7. 0
434. 8

460. 2
80. 0
7. 0
547. 2

550 0
110 0
7, 0
667, 0

1 ,000. 0
200 0
10, 0
1,210, 0

9 .2
36 .6
45 .8

60 0
38,,8
98. 8

63. 2
58. 0
121 . 2

80. 6
43. 4
124. 0

85. 4
50. 0
135. 4

91 . 4
50. 0
141 . 4

96. 0
50. 0
146. 0

140. 0
50. 0
190. 0

5 .4

56. 6

83. 2

84. 4

96. 0

96. 0

96. 0

100. 0

0 .6

21 , 8

2. 0

2. 0

2. 0

2. 0

2. 0

613 .0

2,101. 0

2,118. 8

2,040. 2

2,119. 4

2,290. 6

2,496. 2

L i aohe
Others
Total
NORTH

NORTHWEST

Ka ramay
Others
Total
CENTRAL-SOUTH

Total
SOUTHWEST

Tota 1
NATIONAL TOTAL

Source: H i s t o r i c a l data from M i n i s t r y of P e t r o l e u m .
T a r g e t s e s t a b l i s h e d f o r major f i e l d s b y M i n i s t r y o f P e t r o l e u m .
Targets for minor f i e l d s i n t e r p o l a t e d .

0. 0
3,000. 0
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1990.

The Chinese discovered a total of roughly 4 billion

barrels of recoverable reserves in 1984 and 1985 (Table
3.3.2). Discounting

for current production, remaining

recoverable reserves expanded at an average 3.9% per year
during the Sixth Five-Year Plan (1981-1985). This growth in
reserves must be repeated during the next five years, in
order sustain the reserves/production ratio at current
levels. This implies growth in remaining recoverable
reserves of about 4% per year, or the addition of 8 billion
barrels of recoverable reserves during the Seventh Five-Year
Plan (1986-1990).

New reserves discoveries in 1984 and 1985 should be
sufficient to sustain average output gains at or near
targeted rates (3.5-4.0% per year) through 1988. Since
Dating continues to sustain production this year at just
over 1 million bopd, the recent low rate of growth in output
centers at Shengli oilfield. Shengli is currently making
progress in solving sand infiltration problems at some of
the shallower, more mature structures. In addition, there
have been major reserves discoveries at Shengli (e.g. Gudong
field) in the past two years that have not yet been brought
onstream. We expect Shengli output to pick up sharply in
1987 and 1988. Zhongyuan, located to the west of Shengli,
will also make substantial production gains during the next
few years, based on current field development projects.

T a b l e 3.3.2: ESTIMATED PETROLEUM RESERVES
( B i l l i o n barrels)
TARGET
1990

1980

1981

1982

1983

I n - P I ace Resou rces

49. 64

51 .39

53 . 22

57. 38

65 . 00

70.00

95 . 2

R e c o v e r a b l e Reserves

1 6. 79

17.37

18.03

19.42

21.67

23.33

31 .7

1 984

1985

A n n u a l P r o d u c t i on

0.77

0. 74

0.74

0.77

0.84

0.91

1 .1

Cumulative Production

5.11

5. 84

6.57

7.37

8.21

9.12

14.2

11 .68

11 .53

1 1 .46

12.05

15.2

15.6

15.4

15.6

Rema i n i ng R e s e r v e s
Reserves/Production Ratio

13.46
16.1

Source: C I A , f o r t h c o m i n g paper i n p u b l i c a t i o n o f t h e J o i n t Economic
C o m m i t t e e o f Congress. C h i n a E n e r g y V e n t u r e s e s t i m a t e s

14.22

17.5

15.6

15.9

Offshore discoveries, on the other hand, have been a
disappointment. Ten smal1-to-medium oilfields with possible
development potential have been discovered to date.
Recoverable reserves from these discoveries may be in the
range of 500-600 million barrels of crude, which is not
significant in the context of the national requirement of 8
billion barrels over the next five years. Only the AHCO
natural gas discovery (Yacheng 13-1) is in the giant field
range. Total projected output from offshore fields currently
under development or onstream is about 70,000 bopd.

Total

offshore output will probably not exceed 100,000 bopd by
1990,

even with the development of additional fields. This

is only half the original target for offshore production and
will represent only about 3% of total national crude oil
output by 1990. (See Section 7.5 for detail.)

The bottom line on the reserves and production data is
that China is not likely to exceed the 3 million bopd
output target set for 1990, by much of a margin. The
greatest probability, judging from the recent rate of
discoveries and field development activity is that 1990
production will be in the range of 140-150 million tons
(2.8-5.0 million bopd).
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5.4 Price Recovery and Demand Constraint:

Given this production constraint, the only means of
restoring crude petroleum export volume to 1985

levels would

be to constrain domestic consumption through retention of
severe rationing. In order to avoid damaging economic
growth, this rationing would have to be very carefully
controlled and focused on specific subsectors, such as road
freight transport, jet air transport, and farm
mechanization.

We believe that the State Council would only

be motivated to continue to suppress domestic petroleum
demand and raise export volume by a return to high world oil
prices ($25-30/bbl) .

Assuming recovery in world oil prices along a trend
represented by the upper range of our price
projections. China's central government agencies may
choose to further restrain the growth of domestic
petroleum demand in favor of crude oil exports.

Even

in this case, however, crude oil export volume would
remain at or below about 650,000 bopd. a marginal
increase over 1985
greater than 1986

export levels, but significantly
export volume.
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Taking all three projected scenarios into account, our
central conclusion is that China will be hard-pressed during
the next five years to sustain crude oil exports at current
levels. China's crude petroleum exports are likely to remain
in the range of 340,000 bopd to 680,000 bopd over the next
five years.

If planning targets are met and economic growth

is robust, crude oil exports will be 540,000-560,000 bopd
through 1990. If crude production slips behind planned
targets, exports may decline by 11-12% per year. If the
world oil price rises to 1985 levels, crude export volume
could be stretched to 650,000 bopd by continuation of severe
rationing.

5.5 Projected Refined Products Exports:

For China's refined products exports, the problem of
demand pressure is even more severe than is the case with
crude oil exports.

We forecast a decline in refined products export volume
under all three reasonable scenarios.

The question is

not whether refined products exports will decline, but
how fast.

Total refined products export volume is

likely to decline by 7-14% per year regardless of
whether or not crude oil production targets are met.
The key variable determining the rate of decline within
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this range is the degree of demand constraint through
rationing.

Befined products export volume is more sensitive than
crude export volume to demand pressure.

This is the case

for a number of reasons. Industrial fuel switching backs out
directly burned crude faster than fuel oil because of the
need to construct costly secondary refining capacity to take
advantage of reductions in fuel oil consumption.

The

principal refined products currently exported are precisely
those products where rapid subsectoral growth is feeding
sharp increases in

domestic demand —

gasoline (road

transport), jet fuel (air transport), diesel fuel
(agricultural mechanization), and naphtha (petrochemicals).
Export of these fuels is bound to feel the pinch.

In the absence of severe rationing, net direct gasoline
exports (i.e. excluding gasoline refined in Singapore)
are likely to decline at 10-11% per year, to about
16,000 bopd in 1990, down from 28,000 bopd in 1985.
Even with severe rationing, direct gasoline exports
could only be held at current levels. We do not
forecast an increase in gasoline exports under any
reasonable scenario.

This finding spells relief for certain markets, such as
the West Coast of the United States, that have received
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significant volumes of Chinese gasoline and gasoline
blending stock.

Even if Chinese refineries succeed in

upgrade projects designed to produce high-octane unleaded
gasoline, the overall trend in gasoline export volume is
down. This trend does not, of course, affect the impact of
gasoline refined under processing contracts in Singapore or
under netback contracts in the United States.

Kerosene (predominantly jet fuel) exports may be phased
out entirely over the next five years.

Given the

projected increase in China's fleet of jet aircraft.
China could even become a net kerosene importer. Even
with a slowdown in the rate of expansion of the jet
fleet, jet fuel exports would decline from current
levels.

The volume of air freight on domestic airlines in China
is scheduled to double during the next five years. Increases
in air passenger traffic have been running 20-25% per year.
The domestic aircraft fleet is shifting in favor of jet
aircraft. Given this pace of growth, or anything resembling
it, SINOCHEM will be hard-pressed to maintain any jet fuel
exports beyond the next year or two, beyond fueling foreign
aircraft at Chinese airports.

Net diesel fuel exports, which rose rapidly from 1985
through 1985 (to 44,000 bopd), are already declining
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under demand pressure from agricultural mechanization.
SINOCHEM is now re-exporting diesel processed in
Singapore to Guangdong Province and south China.
Direct exports of diesel fuel may decline to 16.00050.000 bopd by 1990, depending on the severity of
domestic rationing.

There is already a "reserve" of excess demand for
diesel fuel in China's agricultural sector. Diesel-fired
"walking tractors" are used for everything from local
transportation to tilling in the Chinese

countryside.

Production of these small tractors is growing at more than
15% per year. Given the size of China's rural population and
a steady increase in rural incomes, there is no end in sight
to expansion of the domestic market for diesel fuel. If
domestic supplies of diesel grow just marginally faster than
overall growth in the agricultural sector, there will be a
rapid decline in export capacity for this vital fuel in the
near future.

China is not at present a significant direct exporter
of residual fuel o i l , other than "bunkering foreign
vessels at Chinese ports. Fuel oil exports should
therefore remain constant at current levels (6,000
bopd) or decline slightly over the next five years.
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The Seventh Five-Year Plan calls for a net reduction of
10 million tons per year (200,000 bopd) in the use of crude
011 and fuel oil as boiler fuel over the next five years.
The 6-7 million tons (120,000-140,000 bopd) fuel oil saved
by fuel switching (to coal and natural gas) would be used as
feed for newly installed catalytic crackers and
hydrocrackers.

Total secondary processing capacity will

increase by 24 million tons (480,000 bopd) under the 7th
FYP. (See section 6.5 for detail.)

Given these constraints, we project that net fuel oil
production and the domestic fuel oil supply will remain
constant over the next five years, leaving a direct fuel oil
export capacity that resembles the current situation.

Once

again, this does not include fuel oil produced under
processing agreements with Singapore refineries, which will
continue to be placed on the Southeast Asian market.

Under all of our projected scenarios, direct naphtha
exports will decline from current levels (42,000 bopd
in 1985). This decline in exports is the result of
large increases in domestic supply requirements growing
out of the rapid expansion of base petrochemical
capacity and output.

As with gasoline exports, the question is not whether
naphtha exports must decline, but how fast. Under the
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Seventh Five-Year Plan, production of ethylene and other
base petrochemicals will double or triple in the next five
years. This suggests growth in domestic demand for
petrochemical feedstocks in the range of 15-20% per year.
Despite a 10-15% growth in production of naphtha and light
oil, demand pressure will force a decline in naphtha exports
to about half present levels or 20,000-25,000 bopd by 1990.

CHAPTER 4
REGIONAL MARKETS
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CHAPTER 4
REGIONAL MARKETS

4.1 Overview;

China currently exports crude petroleum to 16 countries
and refined petroleum products to more than 18 countries
(Tables 4.1.1 and 4.1.2). However, from SINOCHEM's
perspective, individual country markets and regional markets
vary enormously in importance.

Three countries. Japan. Singapore, and the United
States, account for 75-80% of China's crude oil exports
and 60-70% of refined products exports.

Dependence on these three major petroleum export
markets is increasing for crude petroleum exports, and
declining somewhat for refined products exports. But
overall, there has been no significant diversification away
from the three major country markets, and dependency on the
Singapore market in particular is increasing as a result of
SINOCHEM's ongoing processing agreements with Singapore
refineries.

The transportation constraint is the most obvious
factor affecting market distribution.

Despite occasional

government-to-government contracts, which are usually

T a b l e 4 . 1 . 1 : CRUDE PETROLEUM EXPORTS BY DESTINATION
DESTINATION
EAST ASIA
No r t h Ko r ea
Japan
Total
SOUTHEAST ASIA
P h i 1 i pp i nes
Thai land
S i ngapo re
Aus t r a 1 i a
Total
EUROPE
Turkey
Roman i a
Yugos 1 av i a
Italy
Sw i t z e r 1 a n d
Spa i n
Total
AMERICAS
Braz i 1
Chi le
Bahamas
U n i t e d States
Total
TOTAL EXPORTS

isot
( thou t onsi ) (bbl/day)

ISJO3

( thou $) (thou tons)

(bbl/day)

(thou $)

1 ,240. 6
11,217. 7
1 2,458. 3

24, 812
224, 353
249,165.0

$122, 167
$2 ,305,486
$2 ,427,653

1 , 218.3
11 , 735.5
12, 953.7

24, 365
234 , 710
259, 075

$ 1 1 6 , 114
$2, 184,347
$2,300, 461

707. 6
102. 4
3,084. 4

14, 151
2, 048

$123,380
$18,179
$574,756

711.5

1 4 , 230

$121 , 758

8, 483.9

$716,315

49.0
9 , 244.4

$123,430

349.4
521 .5
100.8
219.7

3,894. 4

627. 3

61 , 689
0
77, 888
0
12, 545
0
4 , 429
1 , 098
3, 326
21 , 398

0
169, 678
980
184 , 887

$1 , 424 , 482
$8, 977

6, 989
10, 429
2 , 01 6
4 , 394
0
6, 704
30, 532

$67, 073
$98, 897
$20, 095
$45, 444
$63, 622
$295, 131

$1 ,555, 218

$38,257
$9,559
$33,379
$204 , 624

335.2
1 , 526.6

$396, 149

2, 446 . 0

223. 5
2,417. 8
4,870. 1

44, 575
0
4, 471
48, 357
97, 402

$39,271
$477 , 494
$912,914

73.9
454.8
4 , 474.2
7, 448. 9

48, 919
1 , 478
9 , 096
89, 484
148, 978

$415, 284
$14, 341
$73, 681
$797, 752
$1 ,301 ,058

22 , 292 .7

445, 853

$4 ,261 ,507

31 , 173.6

623, 472

$5,451 , 869

221 . 4
54. 9
166. 3
1 ,069 . 9
2 ,228. 7

Sou rce : Mi n i st ry of Fo re i gn Economi c R e l a t ions and Trade.
Note:

T o t a l s d i f f e r f r om Ch i nese Customs data as p r e v i o u s l y exp 1 a i ned
There is a s i gn i fi can t disc repancy between MOFERT f i g u r e s for c rude expo r t s
to the U n i t e d States and those r e p o r t e d by U.S. Customs. Th i s d i f f e rence
is at least p a r t i y the resu I t of Ch i nese crude r e f i n e d in t he V i r g i n
I s l a n d s , w h i c h is i nc I uded in MOFERT d a t a as expo r t s to the U.S . , but
not i n U.S. Customs d a t a .

t

T a b l e 4 . 1 . 2 : R E F I N E D PRODUCTS EXPORTS B Y D E S T I N A T I O N
DESTI NATION

EAST ASIA
Hong Kong
Macao
N o r t h Korea
Japan
Total
SOUTHEAST ASIA
Ph i I i pp i nes
Thai land
Ma I ays i a
S i ngapore
Bang I adesh
India
Nepa I
Sr i Lanka
Total

( t hou t ons ) (bbl /day)

1,109. 7
44. 4
48. 7
2,004. 5
3,207. 3

22,193
889
973
40,090
64, 145

38. 8
1 , 166. 5

0
7,009
27
14,043
1 ,475
0
0
776
23,329

MIDDLE EAST
I ran
Kuwai t
Total

41 . 9
0. 2
42. 1

EUROPE
U n i t e d K i ngdom
Sw i t z e r l a n d
Total
AMERICAS
Mex i co
Uni ted States
Total
OTHER
TOTAL EXPORTS

( t hou * ) ( t hou tons ) (bbl /day)

( thou $ )

$289 , 684
$12 , 738
$12 , 61 1
$480 ,507
$795 ,540

$218 , 949
$12 ,327
$4 ,297
$527 , 995
$763 ,568

959 . 1
51 .0
9 .5
2,316 .4
3,336 . 0

191
46 ,327
66 ,721

$11 ,826
$272 ,482

18 .3
79 .5
1 .1
1 ,260 .8
47 ,7
9 .5
0, 1
15 ,8
1 ,432 ,8

838
4
841

$9 ,801
$75
$9 ,876

0, 1
0. 1

0
2
2

17. 7
20. 0
37. 6

353
400
753

$4 ,723
$4 ,772
$9 ,496

191 , 9
191 . 9

3 ,837
3 ,837

5. 2
1 ,335. 6
1 ,340. 8

104
26,711
26,815

$1 ,609
$326 ,470
$328 ,079

6. 1
1 ,327. 0
1 ,333. 1

122
26 ,540
26 ,662

$1 ,881
$311 ,608
$313 ,489

23. 3

466

$5 ,617

59. 6

1 ,193

$13 ,288

5,817. 5

116,350

$1 ,421 ,089

6,353. 5

127 ,070

350. 4
1 .3
702. 1
73. 8

$81 ,295
$511
$159 ,516
$19 ,334

366

954
190
2
317
28 ,656

$3 ,684
$21 ,864
$394
$281 ,917
$10 ,645
$3 ,304
$45
$5 ,755
$327 ,608

$37
$37

1 ,589

22
25 ,216

0

Source: M i n i s t r y of Foreign Economic R e l a t i o n s and Trade.
Note:

19 , 182
1 , 021

T o t a l s d i f f e r from Customs data, a s p r e v i o u s l y e x p l a i n e d .
E x c l u d e s p a r a f f i n a n d p e t r o l e u m coke.

$42 ,251
$42 ,251

$1 ,460 ,240
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displayed prominently in the Chinese press, petroleum
exports to Europe are marginal and likely to remain that
way. Brazil is the only significant importer of Chinese
crude in Latin America.

Nearby countries in East and

Southeast Asia, on the other hand, absorb 70-75% of Chinese
crude and products exports. Only the sheer size of the U.S.
market and the number of refiners operating here make it
attractive to SINOCHEM.

4.2 Japan and East Asia:

Japan is the largest single importer of Chinese
petroleum, primarily in the form of crude (Table 4.S.I). The
basic structure of Japanese crude oil imports is set by the
official trade agreements, which have been negotiated on a
government-to-government basis since 1978. The current trade
agreement was negotiated in October and November 1985, went
into effect

January 22, 1986, and will remain in force

until 1990. It calls for deliveries under term contracts of
175,000 bopd to 195,000 bopd over the next five years.
Prices for term deliveries under the agreement are set
retroactively each quarter and based on levels negotiated
from a basket of reference crudes. (See Section 1.3 above.)

Spot Exports to Japan:
In addition to term deliveries under the trade
agreement, Japan purchases about 40,000 bopd from China on

oo
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T a b l e 4.2.1: JAPAN'S PETROLEUM

CRUDE PETROLEUM
( thousand k 1 )
(bbl/day)

(mi 1 1 ion

$)

NAPHTHA
( thousand kl )
(bbl/day)
(million $ )
KEROSENE
( t housand k 1 )
(bbl/day)

(mi 1 1 ion

$)

TOTAL PETROLEUM
(thousand kl )
(bbl/day)

(mi 1 1 i on $ )

1 982

1 981

COMMOD 1 TY

1 0 , 288. 7
1 77, 298
$2,333.0

10 , 592 . 4
1 82 , 532
$2 ,340. 9

10 ,813.5
1 86, 342
$2 ,081.0

1 ,345. 1
23, 179

1 , 735. 1

915.5
15,776
$220 . 5

$299. 1

171 .4
2,954
$50.6

307. 1

1 1 ,375.6
196,028
$2,604. 1

12,244 .6
21 1 ,003
$2,727.3

5,292
$87.3

S o u r c e : JETRO C h i n a N e w s l e t t e r .
Note:

Gross

1 983

i m p o r t s G I F Japan.

1 984

IMPORTS FROM CHINA
JAN- JUN
1985
1 985

JAN- JUN
1986

GROWTH RATE
1985-1986

12 , 888. 3
222 . 095
$2,342. 3

1 2 , 844 . 1
221 ,334
$2,196.7

6, 1 70.3
213,241
$1 ,083.4

6, 155.6
2 1 2 , 733
$704.8

-0 . 2%
-0. 2%
-34. 9%

29,900
$356.8

1,912.0
32, 948
$362.6

2 , 328.9
40 , 132
$419.2

1 ,340.9
46,341
$238.0

807.8
27,917
$93.8

-39. 8%
-39. 8%
-60. 6%

169.2
2,916
$41 .9

216.9
3,738
$50.2

249.8
4,305
$53.9

115.5
3,992
$23.9

113.4
3,919
$18.7

-1 . 8%
-1 . 8%
-21 . 8%

12,717.8
219,157

15,017.2
258,781
$2,755.1

15,422.8
265,771
$2,669.8

7,626.7
263,574
$1 ,345.3

7,076.8
244,570
$817.3

-7.
-7. 2%
-39. 2%

$2 , 479 . 7
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the spot market. Spot sales into and through Japan were
halted in April 1986 and not resumed again until September.
However, this did not significantly affect deliveries in the
first half of the year, which were virtually identical to
the same period last year.

According to Pridley and Fesharaki, of first-half 1986
spot crude exports to Japan, 4,300 bopd or about 10% were
Shengli crude while the remainder were Daqing. Of first-half
term exports to Japan, 27,660 bopd were Shengli crude, or
about 16%, and the balance (145,000 bopd) were Daqing.

As

with the Singapore market, the proportion of Shengli in
deliveries to Japan is slowly rising to reflect the rising
contribution of Shengli oilfield to China's national crude
output level.

An unreported portion of Chinese crude shipped to Japan
is destined for direct burning as boiler fuel in power
plants. Daqing shipments are predominantly used as boiler
fuel, while Shengli is more suitable for refining in Japan.
Japanese refiners, long adjusted to Middle Eastern crudes
(light, high-sulfur) have long complained about the cost of
refining Daqing (waxy, low-sulfur). But Daqing makes a good
low-sulfur boiler fuel and is cheaper than domestic fuel oil
on the Japanese market.
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Stability of Sino-Japanese Oil Trade:
The truly remarkable feature of Chinese petroleum
exports to Japan is their extraordinary

stability.

Total Chinese petroleum exports to Japan varied between
$8.5 billion per year and $2.8 billion per year for
five years (1981-1986).

This is obviously a matter of deliberate policy pursued
with an astonishing degree of control over local purchasers
by MITI. The Chinese and Japanese governments simply agreed
in 1980 or so that Japan would import $2.5-2.8 billion worth
of Chinese crude and products for the next five years, and
MITI systematically enforced the agreement by doling out
purchase obligations to various Japanese refiners and
utilities. This is accomplished through the designation by
MITI of two "focal points" (trading companies) —
term and one for spot —

one for

through which all contracts are

negotiated.

The surprising feature of this control is that it
applies not only to term purchases of crude, but to spot
crude purchases and purchases of naphtha and jet kerosene as
well.

Furthermore, until the first quarter of 1986, the

volume of crude and products deliveries to Japan was
adjusted to precisely meet the revenue target.
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This observation demonstrates that the driving force
behind Sino-Japanese

trade from the beginning has been to

redress the balance of trade, which each year runs
substantially in Japan's favor. Last year (1985), for
example, the Chinese suffered a $6 billion trade deficit
with Japan, the largest ever. That deficit created a bitter
dispute between the two countries over trade issues and
resulted in prolonged negotiations at the end of 1985 before
renewal of the long-term trade agreement was achieved.

This system collapsed in the first quarter of 1986 as
world oil prices plummeted, reducing first-half 1986
revenues from petroleum exports to Japan by

Chinese

40%.

Despite the price drop, however, with the exception of
naphtha, the volume of Chinese petroleum exports to
Japan in the first half of 1986

is almost identical to

the same period in 1985. There may be some decline in
crude oil shipments in the second half of 1986 because
of the April-September hiatus in spot market offerings,
but any such decline would be temporary.

The centralized allocation system also explains the
absence of process agreements or netback sales of Chinese
crudes in the Japanese market. There is simply no incentive
for SINOCHEM to utilize such devices to place crude on the
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domestic Japanese market, and MITI regulations currently
forbid the re-export of refined products.

The commencement of shipments of Chengbei offshore
crude from the Bohai Gulf will not have a significant impact
on Sino-Japanese petroleum trade. The first shipment of
Chengbei arrived at Mizushima Refinery (Nippon Mining) on
December 23, 1985. Nippon Mining, Nippon Oil, Idemitsu
Kosan, and Showa Shell will take 100%

of Chengbei output in

turns. The volume of these shipments will average about
4,000 bopd in 1986 and 8,000 bopd in 1987.
35,000 bopd of Bohai crude from BZ 28-1
become available by 1988

or 1989.

An additional

(JNOC/CNOOC) may

But offshore crude from

the Bohai Gulf will simply back out Daqing shipments under
long-term Sino-Japanese

trade agreements, rather than

increasing the volume of deliveries.

Given the high degree of central control in SinoJapanese petroleum trade, speculation over short-term market
trends is largely meaningless. The only short-term trend of
any significance revealed by the trade data is the decline
in deliveries of naphtha in the first half of 1986. Until
recently, China held about 15% of the total Japanese market
for naphtha, roughly double their market share for crude.
Companies such as Show Denko have long imported Chinese
naphtha and re-exported base petrochemicals to the PEC. The
recent 40% decline in naphtha deliveries may signal a
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slowing of this form of compensation trade as new
petrochemical facilities come onstream in the PEG.

Total Japanese exports of chemicals to China increased
by 24% in 1985 (to $835 million), but by only 5% in the
first half of 1986 compared to the same period last year.
Japanese ammonia and urea exports to China fell to zero in
the first half of 1986, but exports of organic chemicals,
resins and plastics are still rising sharply. Given the high
rate of growth in domestic Chinese demand for petrochemical
products, this shift may also turn out to be short-lived.

There are two other trends that bear mention —

the

increasing use of Japan as a storage entrepot for crude
bound elsewhere in the world market, and the possibility
that China may export significant quantities of gasoline to
Japan.

Crude Storage and Transshipment in Japan:
Beginning in early 1985, Nippon Oil began storing about
1.5 million barrels of Chinese crude per month at its
transshipment facility in Kyushu. At the time, most of the
oil was bound for the Amerada Hess refinery in St. Croix.
Storage and transshipment permits small Chinese coil tankers
(35,000-75,000 dwt) to carry the crude to Kyushu, whence it
is consolidated into 110,000 ton cargoes for shipment to
Gulf Coast markets. Chinese crude transshipped in this
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manner is not reflected in Japanese trade data, since it
does not pass through Customs.

Transshipment has also been used since the early 1980's
as a cover for SINOCHEM's crude oil shipments to South
Korea. Chinese trade data report constant exports of 24,00025,000 bopd of crude and minor amounts of refined products
to its ally, North Korea. Official contacts and trade with
South Korea are publicly shunned, but privately practiced
and growing.

Resale and transshipment by Japanese traders

were used as a cover until September 1984,

when SINOCHEM

made the first direct delivery of crude to a South Korean
refinery. Direct shipments are now covered by resale on the
open sea, or by temporary transfer of documentation to the
shipping company. The original b i l l of lading shows Japan or
Singapore as the destination. There is, therefore, no public
record available of the volume of sales to South Korea, but
it is thought to run several cargoes per month.

Gasoline Exports to Japan:
There has long been speculation that SINOCHEM would get
permission to sell gasoline into the Japanese market, a
practice restricted by government regulations protecting
domestic refiners. As early as May, 1984 Lions Petroleum, a
small independent Japanese refiner, purchased a load of
gasoline from the Huangpu refinery. But the cargo was never
shipped, as MITI pressured SINOCHEM to withdraw the sale.
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Chinese leaded gasoline fails to meet stringent Japanese
octane standards. The first shipment of unleaded gasoline to
Japan was made in December 1985.

But it remains to be seen

whether MITI will permit significant volumes of Chinese
gasoline to enter the Japanese market.

Aside from Japan and both Koreas, Hong Kong and Macao
maintain a steady local trade in petroleum products with
Guangdong Province in south China. This trade moves in both
directions, as Maoming refinery sells gasoline and jet fuel
into the Hong Kong market and Hong Kong wholesalers place
motor fuels through retail outlets in the Shenzhen Special
Economic Zone across the border.

Total SINOCHEM refined

products sales to Hong Kong and Macao run 20,000-25,000 bopd
or 15-20% of direct refined products exports.

In summary, we believe that the Japanese and East Asian
markets for Chinese petroleum will remain extremely
stable over the next five years, regardless of world
price trends and other near-term factors. Sino-Japanese
petroleum trade is governed by a mixture of long-term
political and commercial objectives that lead to a high
degree of central control and stability. Thus, SinoJapanese trade is the "fly-wheel" of China's petroleum
export markets, and will be the first market to be
satisfied if China's petroleum export capacity
declines.
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4.5 Singapore and Southeast Asia:

We have already discussed China's petroleum trade with
Singapore at some length, and that discussion will not be
repeated here.
and 2.4.

The reader is referred to Sections 1.3, 2.3,

We add here some detail on SINOCHEM's processing

agreements and on the future direction of Singapore as a
market for Chinese crude petroleum.

There is no question that since 1984

Singapore has

assumed a key position as an intermediary export market for
China's crude petroleum and refined products. The value of
China's petroleum exports to Singapore rose to $1.7 b i l l i o n
In 1985, or 25% of total petroleum export revenues in that
year.

There is no way to quantify precisely the amount of
these exports to Singapore that are re-exported onto
Southeast Asian markets as refined products, but we estimate
the re-export level at about 115,000 bopd for 1985
first half of 1986.

and the

(See section 2.3) Thus, Singapore has

provided SINOCHEM with a key that has opened the entire
regional market. China's exports to the market via Singapore
more than doubled from 1984

to 1985 and appear to be

constant in 1986 at about 1985 volumes. This is no small
accomplishment in a regional market where demand is
expanding at only 1-2% per year.

.3.1: TERM SINGAPORE PROCESSING CONTRACTS
T a b l e 4 ( U n i t : a v e r a g e b a r r e l s p e r day)
COMPANY

1984

BRITISH PETROLEUM
Daqing'

1985

1986

10,000

D aESSO
qing
Sheng
T o t a lI i

20,000
20,000

15,000

MOB
D a q iInL g
Shengli
Total

15,000
15,000

15,000
15,000
30,000

40 , 000
20,000
60 , 000

50 , 000

7 - 000
7,000

1 0 , 000
10,000

ROYAL DUTCH
Daq i n g SHELL
Shengli
Total

20 , 000

SINGAPORE PETROLEUM
Daq i ngi
Shengl
Total
TRADERS
S Daq
h e n gilng
i
Total
TOTAL
Daq i n g
Sheng M * *
Total

9,000
9,000

60 ,000

75 , 000
27 , 000
1 1 2 , 000

20 , 000
98 , 000
1 18,000

Source: C h i n a E n e r g y V e n t u r e s f i l e s a n d East-West C e n t e r
(Fr i d I ey and F e s h a r a k i ) .
Notes: 'This c o n t r a c t w a s t e r m i n a t e d a f t e r t h e f i r s t few months.
"1986 f i g u r e s i n c l u d e 20,000 bopd of " Y i c h e n g , " a b l e n d of
S h e n g l i a n d Zhongyuan c r u d e s .
Data are f r a g m e n t a r y , so t h a t t o t a l s may exceed sum.
E x c l u d e s about 20,000 bopd in 1984 and 1985 spot
processing contracts.
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Singapore Processing Agreements:
The primary vehicle for SINOCHEM's successful
penetration of the Singapore and Southeast Asian markets
has, of course, been the processing contract (Table 4.3.1).
Following three years of desultory petroleum trade with
Singapore (1981-1983), Shell signed the first significant
processing contract for Chinese crude in February 1984. This
was followed by a spate of such contracts in 1985, with all
of the major Singapore refiners. Even though processing fees
($0.60-0.70) did not permit profitability, Singapore
refineries had been running at 50-60% of capacity and were
eager to have the business. Including about 20,000 bopd in
spot processing, these contracts have run 130,000-140,000
bopd for the past two years —
distillation capacity.

15% of Singapore's total

Several of the refiners buy back

part of the processed products for their own regional
marketing operations. Shell, for example, buys back as much
as 35,000 bopd from SINOCHEM.

SINOCHEM's commitment to processing in Singapore is a
long-term proposition, despite occasional talk to the
contrary. During a politically significant first visit by
Prime Minister Lee Kuan Yu to China in September 1985, the
two governments agreed to continue processing Chinese crudes
at a minimum level of 22 million barrels per year (60,000
bopd) through 1988. The actual level is currently about
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twice this amount. Petroleum exports to Singapore account
for about 45% of total two-way trade between the two
countries and both sides are eager to maintain the
commercial benefits of the processing contracts.

The Singapore Slate of Chinese Crudes:
There is occasional talk from Chinese officials engaged
in the annual round of negotiations for renewal of
processing agreements about phasing them out. For example,
rumors surfaced at the end of 1985

that SINOCHEM would cut

term processing contracts by 25% to 80,000 bopd in

1986.

However, term processing contracts this year are actually
running about 5,000 bopd above the average 1985

level. The

crude slate processed under these contracts has, however,
shifted dramatically.

In 1986,

Paging crude and Shengli crude have virtually

reversed position in the slate of crudes processed
under term contracts in Singapore. Term processing of
Shengli jumped from 87.000 bopd (24%)
bopd (83%) in 1986.

in 1985 to 98.000

Term processing of Paging,

meanwhile, dropped to just 80,000 bopd (17%) in 1986.

SINOCHEM is systematically backing Daqing out of the
Singapore market, shifting available Daqing deliveries to
the U.S. market. (Crude exports to U.S. refiners jumped by
28% in the first half of 1986, most of which is Daqing.)

As
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Fesharaki and Pridley have pointed out, this shift is
primarily intended to relieve the downward pressure of high
volumes of LSWR sales on the spot price of Daqing.

On the other side of the trade ledger, Singapore is
becoming a significant supplier of base petrochemicals to
China. Exports to China of base petrochemicals (primarily
polyethylene and polypropylene) jumped from $30 million in
1984 to $63 million in 1985

and are projected to quadruple

in 1986. This would give Singapore about a 20% share of the
Chinese import market for base petrochemicals.

Other Southeast Asian Markets:
Aside from re-exports of petroleum products onto
Southeast Asian markets via Singapore processing contracts,
China exports significant quantities of crude to the
Philippines and of diesel fuel to Thailand. Crude exports to
the Philippines under annual government trade agreements
have run about 14,000 bopd since 1977.

Deliveries under

these contracts are predominantly Shengli and are used as
10% blendstock with other crudes for processing in
Philippine refineries. Thailand has phased out imports of
Chinese crudes altogether, but continues to purchase 6,00010,000 bopd of diesel fuel from SINOCHEM, also under
government trade agreements.
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Australia and New Zealand have recently experimented
with imports of Chinese petroleum, but on a very minor
scale. Australia bought 350,000 barrels of Daqing in January
1985

for experimental refinery runs. British Petroleum New

Zealand bought 150,000 barrels of Chinese diesel in March
1986.

BP, Shell, Mobil, and Caltex, which jointly control

the country's only refinery at Marsden Point, have
negotiated a trial shipment of Chinese crude for delivery
when a new hydrocracking unit comes onstream in late 1986.

Both Indonesia and Malaysia have expressed public
concern about the expansion of Chinese petroleum exports to
regional markets.

SINQCHEM systematically prices Daqing

just a shade under Indonesia's Sumatra Light. Indonesian
crude exports to Japan declined from 500,000 bopd in 1984 to
300,000 bopd in 1985 and blamed the decline on increases in
Chinese oil exports to Japan. A close examination of trade
data, however, shows that the volume of Japanese imports of
Chinese crudes increased from 1981 to 1984 but were stable
in 1984-1986. There is no real evidence to link the two
trends. SINOCHEM may have deliberately mollified Pertamina
with this year's purchases of about 3 million barrels of
Sumatra Light and Arun condensate. (See section 2.4.)

Perhaps with more justification, Malaysia is concerned
about SINOCHEM's encroachment on the Singapore market.
Malaysian officials raised the issue with SINOCHEM in
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September 1985, but there is no evidence that the Chinese
have backed off to protect Malaysian interests. SINOCHEM has
purchased at least two cargoes of Tapis this year, repeating
the pattern adopted with Pertamina.

4.4 The United States and Latin America:

The United States is now the third largest export
market for Chinese petroleum, behind Japan and Singapore
(Table 4.4.1). Furthermore, China's crude and products
exports to the U.S. market are increasing, even as total
petroleum exports decline.

U.S. petroleum imports from China in the first half of
1986 increased nearly 30% compared to the same period
last year. Significant volume increases include crude
petroleum, leaded and unleaded gasoline, naphtha, and
lubricants. Total Chinese export volume declined 12%
during the same period.

Based on customs statistics from both countries, the
United States accounted for 13-15% of China's petroleum
export volume in 1985, but will absorb at least 20% of
Chinese oil exports in 1986.

The increase this year in U.S.

petroleum imports from China can be traced to two key
factors:

LEADED GASOLI NE
( thousand bb I )
(bbl/day)
(million $ )
UNLEADED GASOLINE
( t housand b b l )
(bbl/day)
(million $ )
NAPHTHA
( t housand bb 1 )
(bbl/day)

(mi 1 1 i on

$)

JET FUEL
( t h o u s a n d bb 1 )
(bbl/day)
(million $ )

0
$0
6,766.7
18,539
$258.7

5,843.0
16,008
$180.5
9,558
26,1
$336

2,799.8
7,671
$85.0

8,546.6
23,415
$249.0

28,096.6
76,977
$758. 1

10,371 .5
28,415
$337.6

10 .686.6
29, 278
$337.0

6,714.7
18,396
$211.6

0.0
0
$0.0

564.5
1 ,547
$211.6

1,213.5
3,325
O 0O
$45.9

1 ,879.5
5, 149
$63.6

0. 0
0
$0. 0

49.4
135
$1 .8

0

0 .0

0

0

1 ,038.7
2,846
$36.7

$0

$0 .0

$0

1 ,809.2
4,957
$62.8

0 O 0

CRUDE PETROLEUM
( t housand bb I )
(bbl/day)
(million $ )

0

0

$0

$0

0 O 0

1981

COMMODITY

T a b l e 4.4.1: UNITED STATES PETROLEUM IMPORTS FROM CHINA
JAN-JUN
1983
1984
1985
1985
1982

JAN-JUN
1986

GROWTH RATE
1985-1986

17,066.5
93,772
$331 .2

27.6%
27.6%
-10.4%

3, 399 .9
18,681
$84.9

26.8%
26.8%
-0.8%

234.3
1 ,287
$85.6

598.5
3,288
$80.8

155.4%
155. 4%
-5.6%

487.9
1 ,337
$14.2

0.0
0
$0.0

722.4
3,969
$17.7

196. 1%
196.9%
24.6%

18.6
51
$0. 6

0.0
0
$0.0

0.0
0
$0.0

0 .0%
0 .0%
0.0%

13,376.2
73,496
$369.6

2 , 681 . 1
14,732
$85.6

•

.
CO •
CO CO CD

O OO

FUEL O I L
( thousand b b l )
(bbl/day)
(million $ )

0,.0
0
$0,.0

0. 0
0
$0 .0

0. 0
0
$0. 0

0.0
0
$0.0

835.2
2,288
$25.7

504.4
2,771
$15.2

2.6
14
$0.04

-99.5%
-99.5%
-99.7%

LUBRICANTS
( thousand b b l )
( b b lO
/ d0a 0
y)
(million $ )

0. 0
0
$0 .0

0 .0
0
$0 .0

0. 0
0
$0. 0

60. 5
166
$4 . 0

204.2
560
$11.6

74.2
407
$5.1

197.4
1 ,084
$8.7

166.2%
166 .2%
71.2%

OTHER
( t h o u s a n d bb 1 )
(bbl/day)
(million $ )

0,. 0
0
$0,.0

0 .0
0
$0 .0

0.

0.0
0
$0 .0

347.7
953
10.4

0.0
0
$0.0

6,766.7
18, 539
$258. 7

15,401 .9
42 , 197
$517 .4

19,233.2
52,694
$586. 0

35, 375. 8
96, 920
$1,181.3

16,291 .6
89,515
$540.8

(bbl /day)
( m i l l i o n $)

000

TOTAL PETROLEUM
( t housand k 1 )

$0.
13,171.3
36,086
$422.6

Source: U.S. Customs d a t a as r e p o r t e d by D e p a r t m e n t of Commerce.
Note:

Gross

imports GIF

the U n i t e d

States.

0.0
0
$0 . 0
21 ,064.9
115,741
$497.0

0 . 0%
0 . 0%
0 . 0%
29.3%
29.3%
-8. 1%
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1. SINOCHEM's aggressive i n t r o d u c t i o n of netback
contracts with independent r e f i n e r s ,

p a r t i c u l a r l y in

the Gulf and East Coast m a r k e t s ;

2. resurgence of Chinese leaded g a s o l i n e sales and
introduction of unleaded g a s o l i n e to the U . S . m a r k e t ,
despite tightening lead r e s t r i c t i o n s and r e l a t e d
customs r e g u l a t i o n s .

U.S. crude oil
few

imports f r o m China began in 1979, w i t h a

cargoes purchased for t r i a l r e f i n e r y runs by Coastal

Corporation.

Crude i m p o r t s remained sporadic f r o m 1980

through 1983 and were overshadowed in the U . S . market by
SINOCHEM's gasoline exports to the West C o a s t . But in 1984,
a number of independent r e f i n e r s who were importing Chinese
0>

gasoline also began taking regular cargoes of crude. The

re

advent of netback contracts in 1985 t r i p l e d crude imports
from China to 73,500 bopd, s t i l l a minor volume by U . S .
standards, but s i g n i f i c a n t w i t h i n the framework of C h i n a ' s
crude export capacity.
o
o.
E
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Netback Contracts with U.S. Refiners:
In 1986, netback contracts are the dominant form of
U.S. crude imports from China. As of mid-year 1986, netback
contracts included:
Coastal

30,000 bopd

Texas City

(lapsed in October 1986)

Phillip Bros.

25,000 bopd

Amerada Hess

15-20,000 bopd

Anglo Saxon

5-8,000 bopd

PHI

10,000 bopd

TOTAL

85-90,000 bopd

(Source: Pridley & Pesharaki)

Not all of these contracts are long-term, so that the
volume of deliveries under netback agreements may be
considerably less than the 90,000 bopd total. Customs data
indicate that first-half 1986 crude import volume was 94,000
bopd, a 28% increase over the same period in 1985. A
reasonable estimate would be that more than three quarters
of this crude (70,000 bopd or more) is entering the U.S.
market under netback contracts.

Prom SINOCHEM's perspective, much of the attractiveness
of the U.S. netback market can be traced to the availability
of flexible secondary processing capacity. Whereas
Singapore refineries yield more than 60% fuel oil from
Daqing crude, U.S. refineries with upgraded cracking yields
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can get 40% gasoline, 20% distillate, and 35% fuel oil. This
both raises the netback value of the crude and avoids
dumping large quantities of LSWR.

On the other hand, there is no question that U.S.
netback contracts are costly for SINOCHEM, particularly at
1986 prices. Transportation,

insurance, and freight cost

about $2.60/bbl to the Gulf Coast, including storage and
transshipment at the Nippon Oil facility in Kyushu. The
dock-to-dock trip requires a minimum of 45 days, adding to
the risk of price volatility. Deemed processing fees at U.S.
refineries are $2.00-S.25/bbl. At $14/bbl oil, the net value
of Chinese crude in the Gulf Coast market is therefore about
19/bbl.

At the $10-ll/bbl prices for Daqing prevailing in

the second and third quarters of 1986,

the dominant motive

must have been to establish market position. There has even
been some discussion between SINOCHEM and certain U.S.
refiners about a Chinese equity position in the U.S.
downstream sector that would ensure long-term market access,
but this discussion is probably specious, given China's
current foreign exchange constraints.

There are no firm data available on the current slate
of Chinese crudes sold into the U.S. market. In 1985,

U.S.

crude imports were almost entirely Daqing. But in the
closing months of the year, SINOCHEM began pushing Shengli.
Champlin, Amerada Hess, Fina, and Coastal made test refinery
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runs on Shengli. But given the high nitrogen content of
Shengli, and other quality problems, it is moving more
slowly in the U.S. market than in Singapore.

Gasoline Exports to the U.S.:
SINOCHEM's gasoline exports have long been the most
contentious issue in China's petroleum exports to the United
States. Beginning in 1979, independent West Coast refiners
began importing low-grade, low-cost Chinese leaded gasoline
for direct sale in their discount retail chains or for use
as blendstock.

Gasoline imports from China jumped to

25,000-30,000 bopd in the three years from 1982 through
1984,

cutting deeply into West Coast markets.

Chinese gasoline hit West Coast markets at a time when
independent refiners were caught in a squeeze between high
crude costs and falling gasoline consumption, which closed
more than 100 U.S. refining units. In response, the
Independent Refiners Coalition accused SINOCHEM of dumping
gasoline in the U.S. at less than fair market value and
pressed for import restrictions.

There is no question that SINOCHEM pursued aggressive
pricing in pushing its leaded gasoline into the U.S. market.
In 1983 and 1984, discounts (FOB China) averaged 13-16 cents
per gallon. Even allowing for transportation, handling, and
blending costs, as well as an import duty of 1.25 cents per
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gallon, Chinese gasoline was entering the U.S. market at 1-2
cents per gallon under average U.S. production

costs.

SINOCHEM was able to offer these prices because of low fixed
domestic crude prices ($5-7/bbl) and huge domestic refining
margins in the PRO. (See section 1.2.)

The deliberateness of

SINOCHEM's pricing policy is evident from the fact that they
hit a precise target for revenues from gasoline exports to
the U.S. ($337 million) three years in a row.

U.S. refiners believed that they would get relief from
imports of Chinese leaded gasoline through the imposition of
lead limits by the Environmental Protection agency. Lead
content for gasoline marketed in California was limited to
1.1 gram/gallon in July 1983, to 0.8 g/gal in November
and to 0.1 g/gal after January 1986.
restrictions and vapor-pressure

1984,

Tighter lead

standards did not exclude

Chinese gasoline, but forced it into a higher ("blendstock")
tariff category.

There is some evidence that the lead restrictions did
force a cutback in U.S.

leaded gasoline imports from China

in the first half of 1985.

January-June 1985

was 14,700 bopd, about half the 1984

import volume

volume. However,

U.S.

Customs data indicate that this drop may be temporary.

Average U.S. gasoline import volume from China in the
first half of 1986

is 22.000 bopd. including 18.700
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bopd of leaded gasoline and 3.500 bopd of unleaded
gasoline. This is a 87% increase over the same period
in 1985.

Gasoline import volume for 1986 may be more

than 78% of the peak level reached in

1984.

It is obvious that SINOCHEM is adjusting effectively to
lead restrictions. This adjustment has several elements:

1. deeper price discounts to overcome the impact of the
shift in tariff classification;

2. installation of alkylation units at several Chinese
refineries to produce unleaded gasoline that meets U.S.
octane requirements;

3. licensing of MTBB production technology for Chinese
refineries to provide a substitute additive for lowoctane gasoline;

4. a shift from California and the West Coast to Gulf
Coast and East Coast markets;

5. Increasing ability to use lead-banking

provisions of

the law to obtain temporary relief from lead limits.

As a result of these measures, U.S. imports of unleaded
Chinese gasoline more than doubled in the first half of
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1986, while imports of leaded gasoline jumped 27% to twothirds of the previous peak volume.

Despite this recent trend, because of rapid increases
in domestic gasoline consumption, it is unlikely that
Chinese gasoline exports to the U.S. market can regain
their peak volume (50.000 bopd). In fact, domestic
demand pressure in China may force a gradual reduction
in gasoline exports over the next five years to about
half the peak volume.

A comparison of Tables 4.4.1, 3.2.1, and 2.3.1 shows
that virtually 100% of China's direct gasoline exports go to
the United States market. In section 3.2, we projected net
gasoline exports in 1986 at 25,000 bopd, a

decline of 3,000

bopd from 1985. Unless the Chinese government

extends severe

gasoline rationing for the next five years, a further
decline in net gasoline exports will occur, to about 16,000
bopd by 1990. Even with severe rationing, net gasoline
exports will probably not exceed 25,000-30,000 bopd by 1990.

Latin American Markets:
Beyond SINOCHEM's continuing involvement in the U.S.
market, China sells significant volumes of crude oil each
year to Brazil, and may be extending this trade to
Argentina. Brazil imports Chinese crude within the framework
of long-term (5-year) government-to-government trade
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agreements. China's crude exports to Brazil are partially
structured as countertrade for Brazilian exports of iron ore
and petrochemicals.

Crude imports from China jumped from 20,000 bopd to
45,00-50,000 bopd in 1984 and 1985 and are projected to
increase further in 1986 to an average 57,000 bopd. This
places Brazil in fourth rank as a petroleum export market
for SINOCHEM. We project that China will continue exporting
about 40,000-60,000 bopd of crude to Brazil for the next few
years.

Argentina is also entering petroleum trade with the
PRC.

An agreement signed in late 1985 calls for total

deliveries of 340,000 tons (6,800 bopd) of Chinese crude to
the Argentine Oil Eefining Company in 1986. Once again, this
deal is structured as countertrade, and may involve a threeway barter with Enron.

We believe that Chinese crude oil exports to Latin
America are unlikely to be significantly increased in the
future, and may decline starting in 1987.

Combined with

domestic demand pressure and low world oil prices,
SINOCHEM's continued push into the Singapore and U.S.
markets and stable commitments to the Japanese market are
likely to take precedence in the allocation of available

103

104

export crude. Markets that are viewed as peripheral may be
trimmed back to save cost.

4.6 Europe and the Middle East:

As suggested above, the market in Europe for China's
crude and refined products is peripheral in the context of
total petroleum exports. In 198S,

China exported only 30,500

bopd of crude oil and less than 4,000 bopd of refined
products to all European countries combined, including
Eastern Europe.

SINOCHEM earned less from oil exports to

all of Europe than from oil exports to Brazil. The key
limiting factors in the European market are the
transportation constraint and competition from the Middle
East, North and West Africa, and the North Sea. Despite
long-standing Chinese interest in the European market and
numerous small initiatives, there is simply no space for
costly Chinese petroleum in a market that is experiencing
demand declines.

Eomania has had the strongest petroleum relationship
with China since 1960,

when China was cut off from Soviet

petroleum technology and refined products imports from the
U.S.S.B.

Eomania has exported large quantities of petroleum

equipment, particularly drilling rigs, to China since that
time. Chinese crude exports to Romania are accepted as
partial barter payment for the petroleum equipment. By

1985,
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China's crude exports to Eomania were running about 10,000
bopd and declining.

Turkey, Spain, and Italy also import minor quantities
of Chinese crude, also under government trade agreements.
All of these crude imports have political and barter
dimensions. Turkey took 7,000 bopd in 1985 and has signed up
for 10,000 bopd in 1986. The most recent deal was signed
during Premier Zhao Ziyang's visit to Turkey —

his second -

- in July 1986. The first contract was signed during Prime
Minister Turgut Ozal's visit to China a year earlier.
Italy's ENI and affiliated state companies have long
exported refinery and petrochemical plants to China, and
probably take some Chinese crude as compensation. The
Spanish state company Enpetrol's crude imports from SINOCHEM
are directly tied to petrochemical sales.

In the Middle East, both Kuwait and Iran are net oil
exporters to China. The petroleum ministers from both
countries have pressured Beijing to limit export volume in
an effort to tighten the world market. SINOCHEM has
responded to this pressure by making public pronouncements
supporting OPEC's efforts to raise prices, by promising to
reduce export volume, and by purchasing spot cargoes of
Kuwaiti and Iranian crudes which are either refined at
Maoming or dumped in Singapore.

Purchases of Kuwaiti crude

may be related to plans by the Kuwait Petroleum Corporation
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to finance a compound fertilizer plant in China, while
Iranian cargoes are sold to SINOCHEM on a barter basis to
pay for Chinese weapons. (See section 2.4 for detail.)

Given the fundamental

constraints of distance and

competing supply facing China's petroleum trade with Europe
and the Middle East, we project that this trade will
continue to play a peripheral role in SINOCHEM's market
strategy for the indefinite future. Marginal oil exports to
Europe may be trimmed back under pressure from domestic
demand, while spot crude purchases from the Persian Gulf for
Maoming will continue to play a minor role in China's oil
trade balance.

CHAPTER 5
PETROLEUM EXPORT EARNINGS
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CHAPTER 5
PETROLEUM EXPORT EARNINGS

S.I

Overview:
During the past five years, growing petroleum export

earnings have been a key element of China's balance of trade
and an important source of foreign exchange.

As explained

in Chapter 3, the need to export crude petroleum and refined
petroleum products is strong enough to cause severe
rationing of fuels within the domestic transportation and
agricultural sectors. We b e l i e v e , however, that with the
economy growing at 5-8% per year, and with even faster
expansion in the transportation sector, constraints on
domestic consumption of basic petroleum fuels must be
relaxed over the next five years.

Given high and rising domestic demand pressure and
relatively slow growth in China's domestic petroleum
industry, the volume of crude oil and refined products
available for export will decline in comparison with export
levels experienced in 1985.

This is true under all of our

projection scenarios. (See Chapter 3.)

The question is not

whether petroleum exports will be constrained by domestic
demand, but how much.
half of 1986

Chinese customs data for the first

reveal a 10% decline in petroleum export volume

from 1985 levels.
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The precipitous drop in world oil prices that occurred
in the first quarter of 1986 has compounded and accelerated
the decline in China's petroleum export volume. Total crude
and products export revenue is projected at $3.3 billion for
1986,

just under half the $6.7 billion earned from oil

exports in 1985. This decline in oil export revenues has
caused a major review of petroleum trade and development
policy at the highest levels of the Chinese government

—

the State Council, State Planning Commission, and Ministry
of Petroleum Industry. The implications of this review
extend to broader policy issues, including the balance of
trade, stimulation of non-oil exports, maintenance of
adequate foreign exchange reserves, foreign debt levels, and
technology import policy.

On the basis of the export price projections analysed
in Chapter 1 and the export volume projections in Chapter 3,
we are in a position to project China's likely level of
petroleum export earnings over the period of the Seventh
Five-Year Plan (1986-1990). We have constructed three
general projection scenarios (Table 5.1.1-5.1.3) in order to
illustrate a range of possible petroleum export revenue
levels and to tie oil exports into the general framework of
China's balance of trade and foreign exchange position. Our
projections include:

o
OJ

__
Tab 1 a

1982

PETROLEUM EXPORT VOLUME
(thou b b l / d a y )
Crude Petroleum
(Da q ing)
(Sheng 1 i )
Petroleum Products
Total
AVERAGE PRICE/BBL
Crude Petroleum
(Daq i ng)
(Shengl i )
Pet role urn Products

293.6

107 . 6
401 . 2

5.1.1:

1983

296. 6

107.6
404. 2

TRADE AND
BASE

1984

440.2
396.2
44. 0
124 . 9
565. 1

FORE 1 GN
CASE

EXCHANGE

RESERVES.

1985

1986

1987

600 . 0
480.0

543. 6
407. 7
135.9
120.5
664. 1

120.0
136. 1
736. 1

$30. 30

$26. 72

$25. 08

$23.97

$35. 42

$33.53

$29.68

PETROLEUM EXPORT VALUE ( $B)
Crude Pet ro 1 eum
$3. 25
Pe t ro 1 eum Produc t s
$1 . 39
Total
$4. 64

$2.89
$1.32
$4.21

$4.03
$1.35
$5.38

FOREIGN TRADE ($B)
Non-Oi 1 Exports (FOB)
Oi 1 Exports
Total Exports (FOB)
Imports (GIF)
Net Ba 1 ance
FOREIGN EXCHANGE
Trade Balance
Net I n v i s i b l e s
Current Account
Net Cap i t a 1 Accoun t
Errors & Omissions
Change in Reserves
Tot a 1 Rese rves
FOREIGN DEBT

GROWTH

544 . 0
374. 0

170. 0
111.0
655. 0

1988

552 . 0
345 . 0
207 .0
99 . 0
651 . 0

1 989

557. 0
313.3
243 . 7
83 .0
640 . 0

1990

560
280

o

0
280 .0
68 . 0
628 . 0

$29. 15

$12. 75
$13.00
$12. 00
$18.00

$16. 38
$17.00
$15.00
$22.00

$18. 25
$19. nn
$17. 00
$25. 00

$20. 13
$21 . nn
$19. 00
$26. 00

$21 . 00
$22 00
$20. 00
$27. 00

$5.25
$1 .45
$6.70

$2.53
$0.79
$3.32

$3.25
$0. 89
$4. 14

$3. 68
$0. 90
$4. 58

$4. 09
$0. 79
$4. 88

$4. 29
$0. 67
$4. 96

$17. 30
$17.95
$19.65
$20.66
$28. 14
$30.96
$34. 05
$37. 46
$41. 20
$4 . 64
$4.21
$5.38
$6.70
$3.32
$4. 14
$4. 58
$4. 88
$4 . 96
$21 . 94
$22. 16
$25.03
$27.36
$31.46
$35. 10
$38. 63
$42. 34
$46. 17
($18. 94) ($21 .32) ($26.75) ($42.26) ($44.37) ( $45. 70) ($47. 08) ($48. 49) ($49.
$0.84
$3. 00
($1.72) ($14.90) ($12.91) ( $10.60) ($8. 44) ($6. 15) ($3. 94)
78)
$3. 00
$1 . 50
$4. 50
$0. 30
$0. 30
($5. 10)
$11 . 30

$0.84
$2.20
$3. 04
($0.20)
($0.40)
($2.44)
$13.74

($1.72) ($14.90) ($12.91) ( $10.60)
$2. 00
$1 .60
$4. 00
$4.00
$0. 28 ($13.30) ($8.91) ($6.60)
$3.60
$4.30
$7.00
$7.00
($0.90)
$4.20
$0.00
$0.00
($2.98)
$4.80
$1 .91
($0.40)
$16.72
$10.01
$11.92
$10.41

($8. 44 )
$4. nn
($4. 44 )
$4. •in
$0. 00
($0. 06)
$10. 46

($6. 1fl)
$4 . nn
($2 i *>)
$2 •in
$0 00
($0 35)
$10. 81

( $378 1
$4 00
$0 22
$0 00
$0 00
($0 22 )
$11. 04

$10.30

$33. 10

$35. 60

$35. 60

$14.60

$21 .60

$28.60

Source: General Administ rat ion for Customs IMF, State S t a t i s t ical Bureau , and
Notes: Net export volume in thousand b a r r e l s per day.
1985 reported reserves f i g u r e adjusted for accounting change.
All breakdowns of Daqing/Sheng I i crude s l a t e estimated.
All values in b i l l i o n s of current dollars.

RATE

1 985- 1990

- i 4%
- 1 0 8%
16 . 9%
-13 .9%
-3 .2%

-4 .0%
-15 ,4%
-6 ,0%
13 8%
-6, 0%
10. 5%
3. 3%

17. 8%

T a b l e 5.1.2: TRADE AND FOREIGN EXCHANGE RESERVES:
RECOVERY CASE

PETROLEUM EXPORT VOLUME
( thou b b l /day)
C r u d e Pet ro 1 eum
(Daq i ng)
(Sheng 1 i )
Pet r o l e um Products
Total
AVERAGE PRICE/BBL
Crude Petroleum
(Daq i ng)
(Sheng 1 i )
Pet r o l e um P r o d u c t s

1982

1983

1984

1985

293.6

296.6

107.6
401 .2

107.6
404.2

440.2
396. 2
44 .0
124.9
565. 1

600 .0
480.0
120.0
136.1
736.1

543.6
407.7
135.9
120.5
664.1

564.0
387.8
176.3
116.0
680.0

$30.30

$26.72

$25.08

$23.97

$35.42

$33.53

$29.68

$29.15

$12.75
$13.00
$12.00
$19 .00

$2.89
$1 .32
$4.21

$4.03
$1 .35
$5.38

$5.25
$1 .45
$6.70

$2.53
$0. 84
$3.37

PETROLEUM EXPORT VALUE ($B)
$3.25
Crude Pet r o l e um
$1 .39
P e t r o l e u m Products
Total
$4 . 64
FOREIGN TRADE ($B)
Non-Oi 1 E x p o r t s (FOB)
Oi 1 E x p o r t s
Total Exports (FOB)
Imports (GIF)
Net Ba 1 ance
FOREIGN EXCHANGE
T r ade Ba 1 ance
Net I n v i s i b l e s
C u r r e n t Accoun t
Net Cap i t a 1 Account
E r r o r s & Omissions
Change in Reserves
Tot a 1 Rese rves
FOREIGN DEBT

1986

1987

1988

1989

1990

594.0
371 .3
222.8
110.0
704.0

624.0
351 .0
273.0
104.0
728.0

653.0
326.5
326.5
97.0
750.0

$18.38
$19.00
$17.00
$23.00

$20.88
$22.00
$19.00
$27.00

$22.13
$23.00
$21 .00
$28.00

$23.50
$25.00
$22.00
$30.00

$3.78
$0.97
$4.76

$4.53
$1 .08
$5.61

$5.04
$1 .06
$6.10

$5.60
$1 .06
$6.66

$1 7. 95
$19.65
$30 . 91
$34.00
$1 7 . 30
$20.66
$28. 10
$37.40
$41 . 14
$4 .64
$4.21
$5.38
$5.61
$6.70
$3.37
$4.76
$6.10
$6.66
$22.16
$25.03
$27.36
$35.66
$39.61
$21.94
$31 .46
$43.50
$47. 80
( $18.94) ($21 .32) ($26.75) ($42.26) ($44.37) ($45.70) ($47.08) ($48. 49) ($49.94)
$3.00
$0.84
($1 .72) ($14.90) ($12.91 ) ($10.04) ($7.47) ($4.99) ($2.14)

$3.00
$1 .50
$4.50
$0.30
$0.30
($5.10)
$11 .30

$0.84
$2.20
$3.04
($0.20)
($0.40)
($2.44)
$13.74

($1 .72) ($14.90) ($12.91 ) ($10.04)
$2.00
$1 .60
$4 .00
$4.00
$0.28 ($13.30) ($8.91 ) ($6.04)
$3.60
$4.30
$7.00
$6.50
($0.90)
$4.20
$0.00
$0.00
($2.98)
$4.80
$1.91
($0.46)
$16.72
$11 .92
$10.01
$10.47

($7.47)
$4.00
($3.47)
$4.00
$0.00
($0.53)
$11.01

($4.99)
$4 . 00
($0.99)
$1 .00
$0 .00
($0.01 )
$11 .02

($2.14)
$4 . 00
$1 .86
$0.00
$0.00
($1 .86)
$12.88

$10.30

$32. 10

$33.10

$33.10

$14.60

$21 .60

$28.10

GROWTH RATE
1985-1990

1 .7%
-7 .7%
20 . 0%
-6 .8%
0 .4%

1 ,,3%
-6. 2%
-0., 1%

13. 8%
-0. 1%
11 . 2%
3. 3%

16. 4%

Source: G e n e r a l A d m i n i s t r a t i o n for Customs IMF, State Stat st i caI Bureau , and
the N a t i o n a l C o u n c i l for U.S.-China Trade.
Notes: Net export volume in thousand b a r r e l s per day.
1985 r e p o r t e d r e s e r v e s f i g u r e a d j u s t e d f o r a c c o u n t i n g change.
A l l breakdowns o f D a q i n g / S h e n g I i c r u d e s l a t e e s t i m a t e d .
All values in b i l l i o n s of current dollars.

H

PETROLEUM EXPORT

1 982

1 983

293 . 6

296 . 6

1 984

1985

1986

1987

440 . 2
396. 2
44 . 0
124.9
565. 1

600 . 0

543 . 6

480.0

407.7

120.0
136. 1

135.9
120.5
664 . 1

494 . 0
339 . 6
154.4
111.0
605. 0

1 989

1990

399 . 0
224 . 4
1 74 . 6

342 . 0

83. 0
482.0

68. 0
410.0

GROWTH RATE
1 985- 1 990

VOLUME

( t hou bb 1 / d a y )

C r u d e Pet r o l e um
(Daq ing)
( Sheng 1 i )
P e t r o l e u m Products
Total
AVERAGE PRICE/BBL
C r u d e Pet r o l e um

107 . 6
401 . 2

107 . 6
404 .2

736. 1

$30 . 30

$26. 72

$25.08

$23.97

$35. 42

$33. 53

$29.68

PETROLEUM EXPORT VALUE ($B)
$3. 25
Crude Pet r o l e um
$1 . 39
Pet ro 1 eum Produc t s
$4 . 64
Total

$2. 89
$1 . 32

$4.03
$1 .35
$5.38

(Shengl i )
P e t r o l e u m Products

FOREIGN TRADE ($B)
Non-Oi 1 E x p o r t s (FOB)
O i l Exports
T o t a l E x p o r t s (FOB)
I m p o r t s (GIF)
Net Balance
FOREIGN EXCHANGE
Trade B a l a n c e
Net I n v i s i b l e s
Cu r ren t A c c o u n t
Net Cap i t a 1 A c c o u n t
Errors & Omissions
Change in Reserves
To t a 1 Rese rves

$4. 21

449.0
280. 6
168. 4
99. 0

548.0

171.0

171.0

$29. 15

$12.75
$13. 00
$12.00
$17.00

$12.69
$13.00
$12.00
$19.00

$14.63
$15.00
$14.00
$21 .00

$16. 56
$17.00
$16.00
$23.00

$18.50
$19.00
$18.00
$25.00

$5.25
$1 .45
$6. 70

$2.53
$0. 75
$3.28

$2.29
$0. 77
$3.06

$2.40
$0.76
$3.16

$2.41
$0.70
$3.11

$2.31
$0.62
$2.93

(Daq i n g )

FOREIGN DEBT

1 988

$17. 30
$17. 95
$19.65
$20.66
$28. 19
$31 .01
$34.11
$37.52
$41 .27
$4. 64
$4. 21
$5.38
$6. 70
$3.28
$3.06
$3.16
$3.11
$2.93
$21 . 94
$22. 1 6
$25.03
$27.36
$31 .46
$34.06
$37.26
$40.63
$44.20
($18. 94) ($21. 32) ($26.75) ($42.26) ($44.37) ($45.26) ($46.17) ($47.09) ($48.03)
$3. 00
$0. 84
($1.72) ($14.90) ($12.91 ) ($11 .20) ($8.90) ($6.46) ($3.83)
$3. 00
$1 . 50
$4 . 50
$0. 30
$0. 30
($5. 10)
$11 . 30

$0. 84
$2. 20
$3. 04
($0. 20)
($0. 40)
($2. 44)
$13. 74

($1 .72) ($14.90) ($12.91 ) ($11 .20)
$2. 00
$1 . 60
$4.00
$4.00
$0.28 ($13.30) ($8.91) ($7.20)
$3.60
$7.00
$4.30
$7.50
($0.90)
$0.00
$4.20
$0.00
($2.98)
$1 .91
$4.80
($0.30)
$16.72
$10.31
$11 .92
$10.01

($8.90)
$4.00
($4.90)
$5.00
$0.00
($0. 10)
$10.41

($6.46)
$4. 00
($2.46)
$2.50
$0.00
($0.04)
$10.44

($3.83)
$4.00
$0.17
$0.00
$0.00
($0. 17)
$10.61

$10.30

$34. 10

$36.60

$36. 60

$14.60

$21 .60

$29. 10

Source: G e n e r a l A d m i n i s t r a t i o n f o r Customs IMF, S t a t e S t a t i s t i c a l B u r e a u , a n d
t h e N a t i o n a l C o u n c i l f o r U.S.-China Trade.
Notes: N e t e x p o r t v o l u m e i n thousand b a r r e l s p e r day.
1985 r e p o r t e d r e s e r v e s f i g u r e adjusted f o r a c c o u n t i n g change.
A l l breakdowns o f D a q i n g / S h e n g I i c r u d e s l a t e e s t i m a t e d .
All values in b i l l i o n s of current dollars.

-1 1 . 2%
-20 . 6%
7 . 1%
-13 . 9%
- 1 1 . 7%

-16 .4%
-16 ,9%
-16 ,5%
13.. 8%
-16., 5%
9 ., 6%

2.,6%

18. 4%
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Base Case:

A projection reflecting a median trend in

export volume and slow recovery in world oil prices;

Recovery Case:

A projection reflecting continued

severe rationing and consumption restraints in China's
domestic economy, an aggressive oil export policy, and
rapid recovery of world oil prices;

Low Case:

A projection reflecting failure to reach the

crude output target (3 million bopd) for 1990

and

continued low world oil prices.

This chapter takes a look at all three projected
scenarios, establishing a range of likely crude and products
export revenues through 1990.

We then examine the impact of

falling oil export revenues on China's "balance of trade,
foreign exchange reserves, and foreign debt level. Finally,
we discuss future constraints on the importation of
petroleum equipment and technology resulting from persistent
trade imbalances.

5.2

Projected Petroleum Export Revenues;

Our Base Case projection is built around the assumption
that the basic petroleum industry targets of the Seventh
Pive-Year Plan will be achieved, raising China's crude oil
output to about the 3 million bopd level by 1990.

(See Table
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3.2.1.)

We also assume that severe rationing of petroleum

fuels must be relaxed somewhat to avoid restraining economic
growth below targeted levels and in particular to avoid
distortions in development of the transportation and
agricultural sectors.

We further assume slow recovery from the current glut
on world oil markets and limited ability of OPEC to raise
world oil prices through the use of production and export
quotas. Export prices projected in the Base Case represent a
"consensus" view among industry analysts, including

experts

at the Petroleum Industry Research Foundation, the World
Bank, the East-West Center, and other institutions. We
differentiate between projected export prices for Daqing and
Shengli crudes (and their offshore equivalents) and allow
for a steady increase in the share of Shengli-type crudes to
about 50% of China's crude export slate in

1990.

Our Base Case demonstrates the depth of the damage to
China's oil export earnings caused by the domestic demand
squeeze and by the decline in world oil prices.

China's oil export revenues declined by 50% in
from levels achieved in 1985.

1986

Even with gradual price

recovery, petroleum exports may earn just $5 b i l l i o n in
1990, 85% less than peak 1985

earnings, Compared to

petroleum export earnings in 1985.

China will lose

$11-12 billion over the next five years. This loss is
equivalent to 6% of total projected export revenues
during the period of the Seventh Five-Year Plan.

Given recent efforts by OPEC to limit output once again
and to pursuade non-OPEC oil exporting countries to adopt
coordinated export restraints, there is a possibility that
average world oil prices could return to about $25/bbl. In
general, the betting in the industry is that such a price
recovery would occur in stages, with prices reaching the
$18-20/bbl range in 1987,

and perhaps *20-22/bbl in 1988.

We have allowed for a more rapid recovery of world oil
prices in the Recovery Case. Other than price, the basic
assumptions governing the Recovery Case are that China's
crude oil output would reach, but not exceed, the 3 million
bopd target by 1990,

and that severe rationing would

continue to constrain domestic petroleum consumption in
favor of high export volume.

Even under the assumptions of the Recovery Case, which
maximize projected export volume and allow for rapid
price recovery, China's export revenues would not
regain the 1985 peak level ($6.7 billion) until

1990.

The Low Case illustrates what would happen if
everything went the wrong direction from the perspective of
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China's economic planners.

We assume that low world oil

prices remain in the $15-20/bbl range for the remainder of
the decade, following failure of OPEC's current efforts to
restrain production. Under these conditions, the world
petroleum supply glut would persist through at least

1990,

leading to stagnant and highly volatile prices.

The Low Case also assumes that China's oil industry
fails to meet the 1990

output target, possibly because of

production declines at Daqlng oilfield or failure of Shengli
oilfield to meet current output expectations.

At the same

time, rationing is relaxed as under the Base Case, allowing
domestic petroleum consumption to rise in line with economic
expansion and growth of the transportation and agricultural
sectors.

Under Low Case assumptions, China's oil export
could remain at the 1986

level ($5.2

1990. In this event, by 1990,

revenues

billion) through

oil exports would account

for Just 7% of total exports, down from 24% in

1985.

If the Low Case occurs, petroleum exports will cease to
be a key factor in China's balance of trade by 1990.

This

would have a serious restraining effect on the importation
of modern oilfield equipment and technology and would
further dampen foreign investment in China's petroleum
industry.
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5.5

Impact on Balance of Trade:

The loss of $3.3 billion in foreign exchange revenues
from petroleum is a major factor in China's trade balance
for 1986,

representing 10% of total projected exports for

the year. Yet, to the surprise of many foreign observers,
China's trade departments have responded quickly and
effectively to this drop in oil export earnings by
accelerating non-oil exports.

Despite the 60% decline in petroleum export revenues,
total exports in the first three quarters of 1986 are
up 15% over the same period in 1985.

This implies an

increase of 56% in non-oil exports this year.
project total exports for 1986

at $51.8

We

billion, a 15%

increase over 1985.

In previous years, textiles and petroleum accounted for
more than 50% of total export earnings, while no other
commodity category constituted more than 3%.
for the first three quarters of 1986

Export data

show large increases in

frozen and processed foods, seafood, vegetables and tea,
tungsten and other minerals, Pharmaceuticals, paper
products, and hand tools —

all products that are likely to

continue their export surge in the future. China's official
Foreign Trade Corporations are pushing these products
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through highly competitive pricing, taking advantage of low
domestic labor and overhead costs.

We project that non-oil exports will continue to expand
over the next five years. This year's very sharp increase
may not easily be repeated, but it would not be surprising
to see 10-15% per year growth in non-oil exports from
through 1990.

1987

Ironically, falling world oil prices and

petroleum export revenues may finally have forced China's
trade departments to lower prices across a wide range of
products and commodities and to adopt more aggressive
marketing strategies. With domestic labor still averaging
about fl per day, China has a huge potential cost advantage.
This advantage could keep Chinese exports highly competitive
on regional and world markets for decades to come as labor
efficiency and quality control improve.

On the import side of the trade balance,

Beijing's

traditional response to trade deficits has always been to
restrain imports. This pattern is now evident in recent
trade data. According to Chinese customs data, imports in
the first three quarters of 1986

are up only 5% over the

same period in 1985, compared to a 25% increase in 1984

and

a jump of 58% in 1985.

China's trade balance is the best single predictor of
future expansion in imports. Despite sharp increases in
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non-oil exports, we project continuing trade deficits
through 1990.

This indicates that current import

restraints will be extended for the rest of the decade,
slowing expansion of imports to 8-4%

per year and

effectively limiting foreign access to domestic Chinese
markets.

Within relatively narrow margins, the future growth
rate for imports is sensitive to alternative petroleum
export scenarios. Under our Base Case export scenario, there
would he room for a 3-4%

per year growth in imports.

Expansion of oil export revenues under the Recovery Case
would result in reduction of foreign borrowing, rather than
expansion of imports. However, under the Low Case
projection, if China fails to meet its crude oil output
target for 1990,

there would be a negative impact on both

oil export revenues and import expansion. Growth in imports
would be further restrained, to perhaps 2-3%

per year.

None of this is particularly good news for companies
selling into the China market. We foresee the following
market trends for the balance of the decade:

1. reduction of machinery and technology imports;
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2. tight restrictions on imports of all consumer goods
as well as on licensing of production technology for
consumer goods;

3. expansion in markets directly related to China's
non-oil export capacity;

4. continuing emphasis on countertrade

as a condition

for equipment and technology imports;

5. continuing problems with repatriation of profits
from foreign investment and technology

transfer

proj ects;

6. slow payment on import purchases, particularly of
services and technology;

7. recentralization of control over trade and
allocation of foreign exchange.

5.4 Impact on Foreign Exchange Reserves and Debt:

After several years of positive trade balances and net
current account gains, China's foreign exchange reserves
reached an all-time high of $17 b i l l i o n in mid-1984.

This

favorable situation was partially attributable to rising oil
export revenues, which reached the $4-5

b i l l i o n level during
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three quarters of the year, leaving reserves at the "comfort
level" of $10 billion. We believe that Beijing will choose
not to allow foreign exchange reserves to fall below $10
billion, as this might affect its credit rating on
international financial markets.

Aside from drawing down foreign exchange reserves,
Beijing has also responded to its trade imbalance by selling
gold. Invisible earnings (export of services, tourism, gold
sales, etc.) jumped from $1.6 billion in 1985
in the first three quarters of 1986.

to $3 billion

About $1 billion of

this amount was in the form of gold sales on the
international market. China held substantial
(12.67 million ounces) at the end of 1985,
of gold reserves is a one-time solution.

gold reserves

but this drawdown
Eapid growth in

tourism has already occurred, straining the available
transportation and hotel facilities in "high season." We
therefore project stable invisibles for the balance of the
decade at about $4 billion per year.

The State Statistical Bureau reports just $1 billion in
foreign commercial borrowing
1986,

in the first three quarters of

but another $4 billion in import credits and other

(World Bank) loans. We project a net capital account of $7
billion for the year, with another $7 billion in borrowing
likely next year. Given current trends in the balance of
trade, China's net capital account may decline to $4 billion
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by 1988 and to zero by 1990 as non-oil exports overtake
imports. This favorable situation could lead to relaxation
of import restraints in the 1989-1990 time frame if non-oil
exports grow faster than anticipated. But we foresee
continuation of very tight control of imports through 1988.

China is known in the international banking community
as an extremely conservative borrower. Total foreign debt
stood at just $10 billion at year-end 1984 and at about $15
billion at year-end 1985. Of the 1985 figure, $3.2 billion
was in the form of bilateral government

loans, $1.6 billion

was multilateral (World Bank) loans, and $9.9 billion was
commercial loans (including supplier credits). If this
borrowing pattern continues, about two-thirds of new
borrowing will be commercial loans and supplier credits, or
$4.0-4.5 billion in 1986.

Total foreign debt may expand to about $35 billion by
1990,

based on current trends in the balance of trade. This

represents a net increase of $20 billion over 1985. The
petroleum export situation will have only a very small
impact on future debt levels. Even under our Recovery Case,
oil export revenues would reduce the 1990 debt level by only
$2 billion.

If one-third to one-half of the borrowing requirement
is satisfied on commercial lending markets, total commercial
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borrowing (excluding supplier credits) would still only
reach $1-3 billion per year.

This is still a very limited

lending market, and a source of great frustration to the
international banking

community.

The limits on the commercial lending market in China
reflect Beijing's conservative fiscal policies. In contrast
to certain other developing countries, China's prudent
borrowing strategy has allowed for intermittent periods
(e.g. 1984-1985) of very rapid import expansion,
particularly of producer goods and manufacturing technology.
Periods of import restraint invariably follow the resulting
trade imbalance, but these should be seen as times of
consolidation, not of retrenchment

or

or withdrawal. This cycle

of import expansion followed by consolidation occurred in
1979-1981, and again in 1984-1986.

The cycle should by now

be familiar to and anticipated by companies with long-term
commitments to trade and investment in China.

5.5 Impact on Petroleum Equipment and Technology Imports:

Historical trade data suggest that China's imports of
petroleum equipment and technical services are extremely
sensitive to the balance of trade and to foreign exchange
constraints. For example, U.S. exports of petroleum drilling
and production equipment to China dropped from $205 million
in 1979 to $74 m i l l i o n in 1980

and $45 m i l l i o n in 1981, as
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the result of trade deficits of just $2 billion per year in
1979 and 1980.

Following trade surpluses in 1981-1983, U.S.

exports to China of petroleum equipment (drilling and
production equipment) surged to $124 million in 1984 and
$353 million in 1985.

Drilling and Production Equipment Imports:
During Dr. Woodard's interviews with top Chinese
petroleum planning officials in Beijing in July 1986, he was
repeatedly told that petroleum equipment and technology
imports would be sustained and further increased despite
falling oil export revenues.

Officials of only one

organization revealed that instructions had gone out to
individual oilfields early in the year to cut back sharply
on new orders for imported equipment. However, based on
scaled-back offshore exploration programs, as well as on
information from U.S. equipment and service suppliers (who
report that new orders dried up in the first half of 1986),
we believe that once again petroleum equipment and
technology imports will be cut back as a result of falling
oil revenues and the current foreign exchange squeeze (Table
5.5.1).

We project that China's imports of petroleum
exploration and production equipment may decline about
one-third from 1985 levels to $200-250 million per year
in the 1986-1988 period. This will substantially affect
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EQUI PMENT TYPE

1 982

5.5.1:

1983

IMPORTS
1984

OF

PETROLEUM

EQUIPMEN T

GROWTH RATE
1985
1982-1985

AND

TUBULARS

3WTH RATE
1 985- 1990

1986

1988

1990

$100. 0

$100.0

$150.0

-2 1%

$23 . 6

$85. 4

$166.5

79 3%

$39. 7

$20. 4

$49. 6

68 9%

$50 . 0

$50.0

$100. 0

14. 0%

$17.8

$40. 6

$80. 5

$101.3

58. 0%

$75.0

$75.0

$100.0

-0. 3%

$39.5

$104. 1

$186.2

$317.4

69. 5%

$225.0

$225.0

$350.0

2. 0%

Produc t i on T u b i n g
( tons)
(mi 1 1 ion $)

39 ,222
$53. 1

73,367
$45. 1

196,793
$105.2

136,879
$75.5

41 . 7%
11 . 8%

125,000
$69.0

75,000
$45.5

75,000
$50. 1

-12. 0%
-8. 2%

Casing
( tons)
(mi 1 1 i on $ )

194,834
$181.7

442,398
$193.6

666,022
$311.5

644, 190
$322.0

39. 9%
19. 1%

500 , 000
$249.9

300, 000
$165.0

300,000
$181 .5

-15. 3%
-11 . 5%

13,746
$32.9

45,537
$57.9

54,035
$66.2

98, 046
$120.9

65. 5%
43. 4%

75, 000
$92.4

50 , 000
$67.8

50,000
$74.6

-13. 5%
-9. 7%

247,802
$267. 7

561 ,302
$296.6

916,850
$482.9

879, 1 1 5
$518.4

42. 2%
22. 0%

700, 000
$411.4

425, 000
$278.3

425,000
$306. 1

-14. 5%
-10. 5%

$307.2

$400.6

$835.8

33. 4%

$636.4

$503.3

DRI LLI NO EQUI PMENT
PRODUCTION EQUIPMENT
GEOLOGICAL INSTRUMENTS
TOTAL E&P EQUI PMENT

$15.4
$6. 3

OILFIELD TUBULARS

D r i l l Pipe
( tons)
(mi 1 1 ion $)
Tot a 1 Tubu 1 a rs
( tons)
(mi 1 1 ion $)
TOTAL PETROLEUM EQUIPMENT
(mi 1 1 ion $)

$669. 1

Source: H i s t o r i c a l import data from M i n i s t r y of Foreign Economic R e l a t i o n s and T r a d e .
P r o j e c t i o n s by C h i n a Energy V e n t u r e s based on f o r e i g n exchange c o n s i d e r a t i o n s
a n d import s u b s t i t u t i o n f o r seamless t u b u l a r s b y Baoshan S t e e l m i l l .
Note:

Data for geological instruments i n c l u d e non-petroleum a p p l i c a t i o n s .
All imports GIF China in c u r r e n t U.S. d o l l a r s .
Excludes r e f i n e r i e s and petrochemical p l a n t s and equipment.
Excludes t e c h n i c a l o i l f i e l d services a n d construction e n g i n e e r i n g .

$656. 1

-4. 8%

U.S.

suppliers, who hold more than 90% of China's

petroleum equipment market.

The sharpest cut is likely to occur in importation of
drilling equipment. China imported substantial numbers of
new and used drilling rigs during 1984 and 1988 in an effort
to modernize their land rig fleet. Current estimates are
that 100-150 of China's 800 active land rigs were imported
from the United States and other western suppliers in the
past few years. Land rig imports are likely to be severely
cut in the 1986-1988 period as a result of the foreign
exchange squeeze.

Oilfield production equipment imports ($50 million in
1985) may be shaved a bit, but are likely to withstand the
current round of import restrictions.

The Ministry of

Petroleum Industry must continue to purchase substantial
quantities of foreign oilfield production equipment in order
to sustain output at the major fields. Failure to do so
would mean missing the 1990 output target of 3 million bopd.
On the other hand, we do not foresee any increase in
production equipment imports during the 1988-1990 period.
Oilfields are being told to make do with last year's import
budget for production

equipment.

The importation of geophysical equipment, technology,
and services (seismic, wireline, and data processing) in the

1S3

1983-1985 period has had a dramatic impact on exploration
discovery rates, particularly in and around existing
producing areas. For example, Shengli oilfield experienced a
wave of exploration success that identified more than a
billion barrels of recoverable reserves following the
introduction of advanced seismic and wireline technology.
Chinese teams had simply missed a number of major structures
at the 10,000-foot level during previous surveys. We project
some decline in the import of geophysical equipment and
technology in the 1986-1988 period compared to 1985 levels.
But we also believe that import restrictions affecting
geological instruments will be sharply contested at the
oilfield level.

Oil country tubulars (drill pipe, casing, and
production tubing) are by far the largest categories of
imported petroleum equipment, reaching a total of $518
million in 1985. About half of these imports are paid for by
foreign oil companies exploring offshore, while the balance
goes to China's land oilfields. Japan is the dominant
supplier. Until very recently, China lacked steel mills that
could produce large quantities of API standard tubular
goods. However, Baoshan Steel Mill, which came onstream in
1986 with the latest Japanese and West German technology,
will produce 500,000 tons per year of API tubulars. This
will partially back out imports from Japan over the next
three years.

124

Downstream Plant and Equipment Imports:
China's imports of downstream petroleum plants and
equipment (refining, petrochemical, and fertilizer) are
difficult to quantify accurately. Chinese customs data lump
petroleum-based chemical plants and equipment into the same
category with other chemical plants. Some equipment (e.g.
pumps and valves) is broken out and aggregated with
equipment

imported for the electric power or processing

industries. Total chemical plant and equipment imports were
$300 million in 1985, up sharply from $122 million in 1984
(Table 5.5.2).

The expansion of chemical plant and equipment imports
in 1985

reflects the beginning of SINOPEC's massive

petrochemical construction program. This program is designed
to contain or reduce escalating petrochemical imports, which
reached $2.7 billion in 1985

(including synthetic fibers).

This import substitution drive and the importance attached
to petrochemical investments under the Seventh Five-Year
Plan make it likely that importation of chemical plants and
equipment will continue to expand during the next five
years, to more than twice the 1985 level by 1990.

Thus, the

downstream sector will be the strongest petroleum equipment
market over the next five years.
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T a b l e 5.5. 2 : PETROLEUM AND CHEMI CAL SECTORAL TRADE BALANCE
(Unit:

m i l l i on

c u r r e n t U.S.

t)

1 982

1983

1984

1 985

O i l f i e l d Equ i pmen t

$39

$104

$186

$31 7

69.5%

$225

O i l f i e l d Tubulars

$268

$297

$483

$518

22.0%

$411

$278

$306

-10.5%

Chemical Plant&Equip

$35

$70

$122

$300

71.7%

$300

$500

$700

16.9%

Services & E n g i n e e r i n g

$25

$50

$75

$100

46.2%

$75

$75

$367

$521

$866

$1 ,236

40.5%

$1,011

$1,078

$1,456

3.3%

CHEMICAL COMMOD. IMPORTS

$1 ,325

$1,217

$1,913

$2,202

16.9%

$2,422

$2,930

$3,700

10.4%

TOTAL IMPORTS

$1 ,692

$1,738

$2,779

$3,438

$3,433

$4 , 008

Pet ro 1 eum

$4,640

$4,211

$5,383

$6,693

12.2%

$3,400

$4,640

$4,960

-6.0%

Chemi ca 1 s

$600

$629

$551

$537

-3.7%

$700

$1,000

$1,500

20.5%

Total

$5,240

$4,840

$5,934

$7,230

10.7%

$4,100

$5,640

$6,460

SECTOR BALANCE OF TRADE

$3,547

$3,102

$3,155

$3,793

2.2%

$667

$1,631

$1,304

1982-1985

1986

1988

1990

1985-1990

PLANT & EQUIPMENT IMPORTS

Total

\

$100

0.0%

$5, 156

COMMODITY EXPORTS

Source: M i n i s t r y o f F o r e i g n Economic R e l a t i o n s a n d Trade d a t a .
Notes:

Excludes f e r t i l i z e r a n d s y n t h e t i c f i b e r imports.
Net p e t r o l e u m e x p o r t s per Base Case p r o j e c t i o n .

-2.3% j
-21.4%

12;
Imports of Technical and Engineering Services:
China's imports of technical petroleum services and
construction engineering are impossible to quantify
accurately. Foreign offshore operators pay for service from
foreign subcontractors directly. Technical services provided
to China's land oilfields are often included in package
prices for equipment shipments. In general, the importation
of technical services follows the trend set by petroleum
equipment imports. We estimate total technical service and
petroleum-related engineering services in 1985 at about $100
million, perhaps double the 1984

level. We anticipate that

the upstream market for technical services will be hard hit
during the 1986-1988 period, while the downstream market for
engineering services will remain constant or expand somewhat
from current levels. This should produce a total market for
technical services and engineering in the petroleum industry
of $50-75 million per year for the next three years, with
recovery to about $100 million by

1990.

China's petroleum industry has been a significant net
foreign exchange earning sector of the Chinese economy for
the past ten years. During the Sixth Five-Year Plan, net
foreign exchange earnings from the petroleum and chemicals
industries averaged $3.0-3.5 billion per year. Even if
fertilizer and synthetic fibers (which are inputs to the
agricultural sector and textile industry) were included,
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there has been a net foreign exchange gain of more than $1
billion per year from the sector.

Because of this year's $3.5 billion decline in
petroleum export revenues, the net foreign exchange
gain from the petroleum and chemical industries in the
1986-1990 period will drop to $0.6-1.6 billion per
year. If fertilizer and synthetic fiber imports were
included, there will be a net foreign exchange loss of
about <2 billion per year from the sector.

The decline in China's oil export revenues is bad news
for foreign companies selling petroleum equipment in the
PEC. It may be equally bad news for the Ministry of
Petroleum Industry and China's oilfields. The petroleum
industry ranked right at the top of development priorities
and foreign exchange allocations during the Sixth Pive-Year
Plan (1981-1985). With the industry contributing little or
no net foreign exchange revenues to the national treasury,
much of the prestige currently attached to the oil

industry

may evaporate. Energy investment priorities are likely to
shift more in the direction of the power industry.
underlying petroleum development policy —
import technology" —

The

"Export oil and

may have reached its natural limit.

The chapters which follow shift our attention from the
petroleum trade to trends in domestic and foreign investment

127

in China's petroleum industry.

For the impact of falling

world oil prices will be felt not only in declining
petroleum export revenues, but also in long-term
capitalization of the petroleum industry and in prospects
for further foreign involvement in petroleum exploration in
China.
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CHAPTER 6
DOMESTIC INVESTMENT AND PLANNING
6.1 Introduction:
The period between 1980

and 1985 has "been one of very

rapid increase in petroleum industry investments in China.
Because of the inconvertabi1ity of Chinese currency (the
renminbi or EMB) on world markets, conditions affecting
domestic currency investments differ from conditions
affecting foreign exchange (Forex) investments. Yet both
types of investment are critical to further development of
the Chinese petroleum industry. In fact, investment levels,
and particularly foreign exchange investments are the most
important single constraint on future growth of China's
petroleum industry, ranking ahead of other important
constraints such as current reserves or inadequate
technology.

Current investment trends may therefore be the

best single predictor of future exploration activity or
production capacity. For this reason, we will take a close
look at current and projected investment levels in various
segments of the Chinese oil industry.
Although China remains a centrally planned

economy,

nonetheless, petroleum investment trends are linked to
petroleum prices in important ways. China's domestic price
structure for crude petroleum and petroleum products suffers
the effects of decades of isolation from world markets and
over-rigidity

in the planning process.

The domestic crude

129

and products price structure still bears l i t t l e resemblance
to world prices, either in absolute price levels or in price
trends. (See section 1.2.) For example, the low o f f i c i a l
price of crude oil on the domestic market has created an
artificial profit center in the refining industry while
squeezing off needed revenues and investments at the
oilfield level.

Domestic currency investments in the

petroleum industry are still predominantly controlled at the
level of the central ministries and planning agencies
through the budgetary process of the national government and
centrally controlled bank credits, although there has been
some relaxation in this system. Furthermore, there is a
tendency to reimpose central controls on EMB investments
during periods of national budgetary deficits.

World crude and products prices are also closely
related to investment patterns in China's petroleum
industry.

Following the steep decline in world oil prices

that took place in the first quarter of 1986,

China's

foreign exchange earnings from oil exports dropped about 50%
to $3.3 billion for the year. This may have a substantial
near-term effect on central government foreign exchange
investments in petroleum.

Beijing can no longer insulate

the Chinese oil industry from the buffeting winds of world
petroleum price volatility.
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World price trends also impact directly on investments
by foreign oil companies in exploration and development
projects in China. The first-quarter 1986

oil price decline

on world markets has already had a marked impact on offshore
exploration budgets allocated to China by the majors and
large independents.

Oil and gas field development projects

that might have been commercially viable at $26/bbl crude
are now in doubt.

Interest in land exploration in south

China has atrophied.

In allocation of exploration and

development dollars by the multinationals, China is accorded
treatment little different than any other exploration
theater around the world.

Budget cuts in high-risk

exploration have been felt just as quickly and just as
severely in China as in Alaska or the North Sea.

Long-term planning in China's petroleum industry has
just begun to absorb and respond to the investment
implications of a protracted low world oil price regime.
Based on interviews with a number of top petroleum planning
agencies in July 1986,

it appears that there is a nearly

universal inclination to deny the necessity for investment
outs that have already taken place.

In a public interview

last April, Minister of Petroleum Wang Tao estimated the
likely level of foreign offshore exploration in 1986
thirds of last year's investment level.

at two-

In fact, foreign

offshore exploration investments this year are roughly onehalf of the 1985 figure.

I was repeatedly told that imports

of needed petroleum equipment and technology would be
sustained at 1985

levels or even increased. In fact, most

petroleum equipment and service vendors report that new
Chinese orders and contracts are off substantially compared
to the first half of 1985. China's petroleum industry
planners generally lag behind both the foreign exploration
companies and their own purchasing departments in responding
to the new world oil price environment.

On the positive side of the ledger, there is a
universal recognition in Chinese petroleum planning agencies
of the need to continue to expand their cooperation with
foreign exploration companies and a stated willingness to
expand petroleum equipment and technology imports over the
longer term, regardless of the prevailing price regime. Most
officials interviewed for this report expressed a
fundamental understanding that the exploration budgets of
the multinationals are likely to recover after a year or two
of adjustment to lower oil prices. l Plans for joint
exploration of land basins in south and west China have of
necessity been deferred, but have not been abandoned.

There

is much internal discussion of ways in which to recast
exploration contracts or reduce local operating costs, in
order to raise incentives for continued foreign exploration.
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6.8 Petroleum Investment Data:
Since 1980, China's State Statistical Bureau has begun
to reveal some general data on annual levels of investment
under the State Budget in the major segments of the
petroleum industry.

The data themselves are presented in

what western petroleum economists would consider
categories (Table 6.2.1). Nonetheless,

anomalous

domestic petroleum

industry investments are probably the best single predictor
of trends in domestic exploration, development, production,
and refining.

There is a close correlation, for example,

between increases in total domestic petroleum industry
investments and annual increases in land drilling activity.

Furthermore, because of the five-year planning cycle,
future investment targets for the 1986-1990 period (Seventh
Five-Year Plan) have already been announced.

Final

investment levels are actually set in the Annual Plan, and
may be somewhat higher or lower than the long-range targets
set in the Five-Year Plan (FYP). But the general investment
levels projected in the 7th FYP provide a "base-line"
forecast through 1990.

The growth rates for different types

of petroleum investment under this base-line forecast may
then be used to project growth rates for various segments of
China's domestic oil industry, and compared to rates of
growth achieved under the Sixth FYP (1981-1985).

Table 6.2.1:

INVESTMENT IN THE PETROLEUM INDUSTRY

CO

1981

1982

1 983

1 984

1

U

1985

unuvK i n nM i c
1981-1985

—

r-KUJtU I tU

1986

1990

ijhiUW Irl MA 1 t
1985-1990

D 1LAN
AM
TH FIVE-YE'AD
An r

LI r
C 11 V
VJ'E-YEAR P LAN
- bCiT n

NEW

1 988

1 NVESTMENT

- - m i l RMB-Geo 1 ogy
Pet ro 1 eum*
(Extraction)
( P rocess ing)
( P i pe 1 i nes )
(Total )

250
2,314

259

336

372

2 ,152

2, 598

2, 564

378
170

500
31
3, 095

425

3 ,000

13. 3%

450

500

550

5 .2%

3,280

3,920

820
400

980
500

3 ,040

3 ,650

6. 5%
5. 5%
-32. 0%
5. 1%

3 ,900

4,500

5,400

5 .3%
9 .8%
46 . 1%
7 .8%

2 ,600

3,000

3,600

7,.8%

10,500

12,600

9.,1%

2,975

2 ,700

304
120
3, 022

2,038

1 ,830

1, 962

2, 305

2 ,433

4. 4%

3,001

4 ,373

5, 500

7, 389

8 ,000

24. 5%

Petroleum Industry
- - m i l RMB--

5,976

7 ,073

8, 522

10, 484

11 ,650

16. 7%

13 ,000

15,000

18,000

8.,7%

mi 1 e q u i v a l e n t $
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P r o j e c t i o n s o f i n v e s t m e n t l e v e l s e x t r a po 1 a t e d f r om of f i c i a 1 t a r g e t s f o r
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Historical investment rates under the Sixth FYF and
projected rates under the Seventh PYP are presented in Table
6.2.1.

It is important to understand what these numbers

actually include:

— EMB investments in the upstream petroleum industry
by the Ministry of Petroleum Industry (MOPI), by
regional petroleum administrations, and by the land
oilfields;

— Forex investments by the central ministries and land
oilfields, excluding money allocated under World Bank
loans, offshore investments by foreign companies, and
joint ventures with foreign partners,

which are not

part of the State Budget.

— HUB and Porex investments by the China Petrochemical
Corporation (SINOPEC), other central agencies, and
individual plants in refining, petrochemicals, and
chemical fertilizers.

—

central and local BMB and Porex investments in the

onshore natural gas and petroleum pipelines industries.

Published Chinese investment data may not include some
off-budget bank loans and local investments within the
system.

This is increasingly the case as investment
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decisions are decentralized to the o i l f i e l d level and away
from the central ministries in Beijing. Examples might
include local investments

in supply base facilities or other

coastal infrastructure development projects, development of
computers and related software for oilfield application, or
investments in basic technology such as elastomers or
metallurgy

for petroleum industry applications. We have

found no way to capture such off-budget investment in our
analysis, since the data are simply not available in any
coherent, publicly available form. In general, off-budget
investment trends are probably similar to trends reflected
in officially budgeted investment, but some important recent
investment patterns may not be fully captured by official
investment data. The investment data presented in this
report must, therefore, be considered on the conservative
side, although they do capture the general trend.

Chinese petroleum industry data from the State
Statistical Bureau have been universally stated in local
currency (RMB) with no breakout for foreign currency (Forex)
investments allocated under the State Budget. Central
government Forex allocations to the petroleum industry must
therefore be reconstructed from data on petroleum equipment,
service, and technology imports. Because of the relative
scarcity of foreign exchange, we assume that most Forex
allocations in China's domestic petroleum industry are paid
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to foreign contractors and that domestic contractors are
paid predominantly in EMB.

Foreign investments in China's petroleum industry (as
distinguished from domestic foreign exchange investments)
are excluded from China's State Budget, and therefore from
the investment data reported by the State Statistical
Bureau.

Foreign investments in China's petroleum industry

are almost universally in dollars, rather than local
currency. Such Forex investments are in addition to
investment funds allocated under the State Budget. Data on
foreign investment must therefore be reconstructed from data
provided by the foreign investor or foreign lender.

The

most important categories of foreign investment in China's
oil industry are:

— Offshore exploration and development by
multinational oil companies;

— Land exploration and development in virgin areas
such as northern Hainan Island by foreign oil
companies;

— Offshore and land joint venture investments by
foreign petroleum equipment manufacturers and technical
service contractors;
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—

World Bank and foreign EXIM Bank project loans to

individual oilfield or plant construction projects.

We will take a look at domestic investment patterns in
this chapter, and then examine foreign investment in
Chapter 7.

6.5

Total Domestic Petroleum Investment:

Historical petroleum industry investment levels under
the Sixth Pive-Year Plan (1981-1985) and projected
investment levels under the Seventh Pive-Year Plan (19861990) are laid out in Table 6.2.1 in the last section.

The

most dramatic finding revealed by the data is that:

Total domestic investment in China's petroleum industry
under the State Budget will grow during the next five
years at only half the rate achieved during the past
five years.

The annual growth rate of total domestic

petroleum investment will average 8-9% per year through
1990, as contrasted with about 17% per year in the
1981-198S period.

Although dramatic, this finding is not particularly
surprising.

In 1981, at the beginning of the Sixth Pive-

Year Plan, China's petroleum industry was in a condition of
chronic undercapitalization and severe technical and
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managerial backwardness.

The self-reliance policies of Mao

Zedong (who died in 1976)

and the "Gang of Pour" stressed

labor-intensity, collective and politicized management, and
autonomous technical development rather than increased
investment or imported technology.

As a result, there had

been almost no improvement from obsolete technical levels
introduced through Soviet assistance in the 1950's.

It took Deng Xiaoping and the modernizers several years
after their political victory over the Maoists to initiate
fundamental reforms in the petroleum industry. Thus, by
1981, the domestic petroleum industry investment remained
severely undercapitalized, a condition that was basically
corrected between 1981 and 1985 under the programs of the
Sixth Five-Year Plan.

As a result, crude oil output

stagnated at just over 2 million barrels per day between
1978 and 1983,

but then began to grow again at about

per year in 1984

and

8-9%

1985.

The logic behind a slower pace of increase in petroleum
industry investments under the Seventh Pive-Year Plan is
quite simple. The new growth rate of 7-8%

per year in

petroleum investment is in line with lower planned rates of
industrial and economic expansion.

Slower expansion of

petroleum industry investment is also dictated by the
presence of persistent annual government budget deficits and
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by the more alarming trade imbalance, which reached $14.9
billion in 1985.

It is interesting to note that because of repeated
official devaluations of the EMB exchange rate against the
U.S. dollar, the nominal dollar equivalent value of total
domestic petroleum industry investment remained essentially
flat between 1981 and 1985 at about $3.5-4.5 billion per
year.

This is the result of earlier over-valuation of the

EMB, not of any underlying trend in the petroleum industry.
Foreign financial experts anticipate a further devaluation
of the EMB against the dollar to about 5.0:1 within the next
few years from the present 3.7:1.

Thus nominal dollar

equivalent domestic investment in the petroleum will again
remain constant at about the $3.5 billion per year level
through 1990. Once again, this reflects neither the
underlying investment trend in the petroleum industry nor
trends in hard currency investments. The numbers do reveal,
however, that based on a more realistic exchange rate, China
was investing only about $1-1.5 billion per year in the oil
industry at the beginning of the decade, doubled this
investment level by 1985, and will triple the 1981
investment level by 1990 to a constant dollar-equivalent
level of about $3.5 billion per year.

Chinese petroleum investment data are anomalous in that
they include two major categories —

"capital construction"
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(new investment) and "technical updating" (renovation of
existing facilities). Only new investment has been broken
into upstream ("extraction") and downstream ("processing"
and "pipelines") components.

"Technical updating" is a huge

category covering domestic investment in all upstream and
downstream renovation projects. "Technical updating" would
include, for example, installation of electric submersible
pumps at Daqing, improved reservoir management at Weiyuan
gas field, the addition of a hydrocracking unit at Yanshan
refinery, and renovation of the Tieling/Dalian crude
pipeline.

Because of a general policy favoring upgrading of
existing facilities over new construction under the 6th PYP,
"technical updating" increased as a proportion of total
petroleum investments from 50% in 1981 to 68% in 1985. We
project that "technical updating" will run about 70% of
total petroleum industry investment during the 7th FYP and
will reach nearly 12 billion EMB ($2.4 b i l l i o n equivalent)
by 1990.

The growth rate in "technical updating" investment

was nearly 25% per year under the 6th FYP, but will drop to
an average 8% per year through 1990

in line with overall

petroleum industry investment trends.

A second anomalous data category is investment in
"Geology." This data is actually investment by the Ministry
of Geology and does not include geological and geophysical
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prospecting by the Ministry of Petroleum Industry, which
falls under "Petroleum Extraction." The Ministry of Geology
conducts broad-scale geological and geophysical surveys for
hard-rock minerals as well as oil and gas. Petroleum
prospecting by the Ministry of Geology includes tectonic
research, sedimentary volumetric studies, and some drilling
and core analysis in virgin basins. Data on promising basins
are then turned over to the exploration departments of MOPI
for further seismic and exploratory drilling. Note that we
have not included "Geology" investments in total domestic
petroleum industry

investment, but list it separately.

In

general, the growth trends in "Geology" investment parallel
those in domestic petroleum investment. The growth in
"Geology" investment over the next five years will be less
than half the comparable growth rate during the past five
years.

The third, and most difficult anomaly in Chinese
petroleum investment data is the mixture of upstream and
downstream categories.

New investment in exploration and

field development ("Extraction") is added to "Processing"
(gathering, treating, separating, and refining) and to
"Pipelines" while investments in the petrochemical and
fertilizer industries are included under an entirely
different set of investment data for the "Chemical" industry
(see section 6.5).
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The mixture of upstream and downstream investment
categories is doubly confusing because of overlap and
competition between MOPI and SINOPEC in the refining
industry.

The Ministry of Petroleum Industry is basically

an upstream organization, controlling all of China's
oilfields, but also retaining control of a few refineries.
SINOPEC is basically a downstream organization, controlling
most of the major refineries, as well as associated
petrochemical facilities and fertilizer plants. Investment
data on "Processing" omit base petrochemical plants under
SINOPEC, while investment data provided by SINOPEC omit
refineries controlled by MOPI.

6.4 Domestic Investment —

Upstream:

Given the confusing structure of Chinese investment
categories, we have reformulated the data to reflect
categories more consistent with market economy concepts.
(See Table 6.4.1). This reformulation inevitably involves
some estimation and guesswork, but it also makes the data
and resulting projections more useful for long-range
analysis and planning.

Based on simplified data series for the upstream sector
and official Chinese investment targets under the Seventh
Five-Year Plan, our earlier projection is confirmed, that
is:

T a b l e 6 . 4 . 1 : ESTIMATED DOMESTIC UPSTREAM INVESTMENT
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in p e t r o l e u m e x p l o r a t i o n and development.
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Growth in total domestic investment in petroleum
exploration, development, and production, reached 17%
per year in the 1981-1985 period, but will fall to
about 8% per year over the next five years (1986-1990).

Total upstream petroleum investment was 9.4 billion HHB
in 1985, up from 4.7 billion EMB in 1981. According to
targets set by the 7th PYP, total upstream petroleum
investment will reach 11.7 b i l l i o n EMB in 1988 and 14.0
billion EMB by 1990. In nominal dollar-equivalent terms, the
upstream investment level is roughly constant at about (3
billion per year, owing to rapid devaluation of the official
exchange rate for the EMB.

China's petroleum investment policy consistently favors
maintenance

of production at existing fields over new

exploration and development.

This policy is directly

related to the near-term achievement of oil export
objectives and to external ization of the capital costs
and risks of new exploration.

In 1981, allocation of investment to new exploration
and development was about 50% of the total upstream
investment budget. By 1985, exploration and development had
declined to 32% of upstream petroleum investment. By 1990,
new exploration and development will represent just 28% of
total domestic upstream investments. New exploration and
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development investment grew at only 6-7% per year in the
1981-1985 period, and will expand even slower, at about 5-6%
during the 7th PYP. This compares to 25% per year

expansion

in production investment at the major oilfields of the
northeast in the 1981-1985 period.

Production investments

will expand somewhat more slowly during the next five years,
but still at a rate of increase nearly double that of
investments in new exploration and development.

The emphasis in Chinese investment policy on sustained
output at existing major fields, rather than new exploration
and development is quite deliberate and is related to two
major thrusts of existing petroleum development policy:

1. Current policy seeks to maximize near-term crude and
products export volume in order to achieve and sustain
high foreign exchange earnings. During the 1981-1985
period, petroleum exports accounted for 20% of total
export revenues. This policy implies sustaining
at five major o i l f i e l d s of the northeast

output

(Daqing,

Shengli, Huabei, Dagang, and Liaohe) through technical
upgrading and the introduction of foreign equipment,
services, and technology.

2. Current policy seeks to externalize the risks of new
exploration and development through the introduction of
foreign capital. During the 1981-1985 period, about 30%
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of total investment (in nominal dollar-equivalent
terms) in new exploration and development activities in
China came from foreign offshore exploration and from
World Bank loans. (See section 7.10)

Under current oil

development policy, this ratio would be extended at
least through

1990.

Both elements of this strategy are under heavy pressure
from falling world oil prices.

Oil export revenues declined

precipitously in the first quarter of 1986,
the level achieved in 1985.

to about half

Under a sustained low-price

scenario on the international market, the return of China to
a continued high-export

strategy might no longer justify the

high ratio of investment allocation to existing land fields
at the expense of new domestic exploration. The motivation
for sustained high oil export volume at the expense of
continued sacrifices in domestic petroleum consumption may
also diminish substantially.

Pressure from low world oil prices on the second basic
element of China's oil development policy is even more
pronounced. Foreign offshore exploration budgets for China
have already been cut dramatically from 1984
—

in some cases by two-thirds

or more.

and 1985

levels

Investment in

offshore development of fields discovered in the 1981-1985
period may soften the impact of cuts in foreign offshore
exploration between now and 1990.

However, China's ability
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to externalize new exploration and development capital
requirements will decline dramatically if world oil prices
remain in the vicinity of $15-20/barrel for the next several
years.

This is the case both offshore and on land.

Although domestic investment in new exploration and
development has expanded only slowly compared to total
upstream petroleum investments, the Chinese are apparently
achieving rapid improvement in the efficiency of new
investment.

Additions to new crude oil capacity are currently made
at about one-third the finding and development cost
prevalent five years ago. This improvement in the
efficiency of capital allocation to new exploration and
development is a one-time gain.

The State Statistical Bureau publishes annual data on
new additions to crude oil capacity, as well as on total
exploration and development investments. Comparison of these
two data series yields a rough index of the domestic capital
cost of finding and developing a barrel-day of new crude oil
production capacity.

In 1981, it cost the State Budget

about 12,000 EMB ($12,000) for each barrel-day of crude
production capacity. In 1986, a barrel of new production
capacity costs about 7,000-8,000 EMB ($2,000).
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This improvement

in the capital/output ratio is

testament to the effectiveness of foreign equipment and
technology at China's oilfields. In 1981,

geophysical

and

reservoir engineering technology were quite primitive by
world standards. Since that time, modern seismic, wireline,
reservoir modeling, and completion equipment have been
introduced in most major producing areas.

The result is a

significant improvement in new reserves discoveries and
reduction in field development time.

The reduction of exploration and development costs per
barrel of new capacity is a one-time gain that will probably
not be repeated. Thus, while additions to new capacity grew
at 30% per year for the last five years, new capacity
additions are likely to expand at just 9-10%
between 1985

and 1990.

per year

Given declines in output from

existing capacity at the major fields of the northeast, we
are unlikely to see repetition of the sharp increases in
national crude oil output (9%/year) that occurred in
and 1985.

1984

Total crude production will more likely increase

at about 2-5%

per year between now and 1990

—

in line with

Chinese projections of 4% per year. (See section 3.3 for
analysis of reserves and production

trends.)
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6.5 Domestic Investment —

Downstream:

Development of China's downstream petroleum industry
refining, petrochemicals, and fertilizers —
moribund in the late 1970's.

—

was largely

With crude petroleum

production stagnant at 2 million barrels per day in the
period between 1978 and 1983, there was little motivation to
spend scarce capital on additional refinery capacity.
Consumer demand for petrochemical end-products

and

agricultural demand for fertilizers and pesticides had not
yet taken off. But these conditions began to change in the
1981-1983 period, as the Chinese economy was successfully
restructured and the constraints on demand were loosened.

Establishment of SINOPEC:
Establishment of the China Petrochemical

Corporation

(SINOPEC) in 1983 symbolized a new forward look in the
Chinese refining and petrochemical industry.

SINOPEC is a

ministerial-level super-corporation that reports directly to
the State Council. It includes 39 major refineries,
petrochemical complexes, and ammonia/urea plants that were
previously controlled in various combinations by the
Ministry of Petroleum Industry, the Ministry of Chemical
Industry, and several of China's major oilfields. With
current assets of 38.5 billion EMB ($12 billion) at year-end
1985,

SINOPEC is China's largest industrial corporation and
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controls 80-

of China's refining and petrochemical

capacity.

The formation of SINOPEC coincided closely with rapid
acceleration of downstream petroleum investments
(Table 6.5.1).

Total growth in domestic downstream petroleum
investment averaged 15.4%
1985.

per year from 1981 until

This growth may slow to 9-10%

per year during the

Seventh Five-Year Plan, but will remain ahead of
general economic and industrial growth rates.

Translated into nominal dollars, downstream investment
is a constant $2-2.5 billion per year.

As with the upstream

sector, this merely reflects official devaluation of the
EMB.

Eefinery Construction:
Investment in refining increased at 14.6%

per year

during the 6th FYP. Renovation of existing refinery capacity
jumped by 25% per year, while new refinery construction
languished at an average 5-6%

per year increase in

capitalization. This differential reflects official policy,
as SINOPEC struggles to modernize its aging and obsolete
refineries, to increase refinery efficiency, and to
diversify the quality and range of refined products.

T a b l e 6.5.1: ESTIMATED DOMESTIC DOWNSTREAM INVESTMENT
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We project a closer balance in allocation of available
capital between refinery construction and refinery
renovation during the next five years, with investment
growth averaging 9-10% per year for each.
Revitalization of new refinery construction is
concentrated in construction of secondary refining
capacity (catalytic cracking and hydrocracking units)
in order to meet rising demand for gasoline and diesel
fuel and to more rationally utilize the Chinese

crude

slate within the requirements of the domestic economy.

According to the 7th PYP, 480,000 barrels per day of
secondary processing capacity will be built between 1986 and
1990, while primary distillation capacity is to expand by
450,000 bpd. Aside from meeting demand requirements in the
light and middle distillates, expansion of secondary
refining capacity should permit further fuel switching from
fuel oil to coal. The 7th FYP calls for replacement of
200,000 bpd of fuel oil by coal under industrial and power
plant boilers by 1990.

Installation of secondary capacity

will permit Chinese refineries to process residual fuel oil
freed by fuel switching while meeting rapidly rising demand
for light and middle d i s t i l l a t e s .

China currently has 500,000 bopd of secondary
processing capacity, which would be doubled if the 1990
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construction target is met. Of existing capacity, there are
four operational hydrocrackers —
two 16,000 bopd units —

two 12,000 bopd units and

with a total of 56,000 bopd of

capacity. The remainder of existing secondary capacity is
primarily catalytic crackers in the 12,000-16,000 bopd
range. Stone Webster currently has a contract to retrofit
five of these cat crackers to increase their capacity.
According to Pridley and Fesharaki, the Seventh Five-Year
Plan includes one additional 16,000 bopd hydrocracker and at
least eight more cat crackers. Construction plans for the
remainder of the 480,000 bopd of capacity additions have not
been announced.

Pipeline Construction:
Investment in pipeline construction has declined
seriously during the 6th FYP. China's 5,000 km of petroleum
pipelines are predominantly for crude and are principally
located in the northeast, linking the major oilfields with
refineries and coastal ports.

Most of the principal trunk

lines were completed in the 1970's using imported pipe and
domestic construction technology and pumps.

Thus, the crude

pipeline network was largely in place and operating before
the 6th FYP and has required only minor additions since
1981.

However, this situation may reverse itself during the

7th FYP.
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Capital requirements for pipeline construction and
renovation should accelerate very rapidly during the
next five years, reaching SOO m i l l i o n BMB
million) per year by

($100

1990.

The principal addition to the pipeline network will be
construction of a 1,000 km natural gas line with a capacity
of 350 mmcfd from the southern tip of Hainan Island to
Guangzhou (Canton). Based on a contract signed in September
1985, AHCO will deliver gas from its giant offshore gas
discovery (Yacheng 13-1)

to Sanya. The China Offshore Gas

Utilization Corporation, a subsidiary of CNOOC, plans to
construct a 36" gas line via Haikou and Zhanjiang to the
Guangzhou/Hong Kong corridor, where the gas will back out
existing industrial fuels and be sold on the Hong Kong
industrial market to earn hard currency. The cost of the
CNOOC portion of the line is projected at $450 million,
enough to revitalize China's pipeline construction

industry.

The AECO offshore gas development project and the CNOOC
pipeline project may be delayed by falling world oil and gas
prices in the near term, but they are likely to go forward
in the longer term.

The northeast crude oil pipeline network is also in
serious need of renovation and technical modernization. Most
of the major lines are now 10-15

years old with heaters and

pumping stations that were built using equipment of Chinese
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design and manufacture. The Tieling/Dalian link is already
being rebuilt, with future projects under consideration.
Benovation of the entire system would entail substantial
capital allocations as well as technology and equipment
imports.
Petrochemical and Fertilizer Plant Construction:
Turning to investment in petrochemicals and nitrogenous
fertilizer, the total capital allocation picture is quite
similar to trends in the upstream

sector.

Total domestic investment in petrochemical and
fertilizer plant construction and renovation grew very
rapidly (17%

per year) from 1981

to 1985.

Based on 7th

FYP targets, this Investment growth rate may decline to
8-9%

per year over the next five years.

However, this general statement does not fully convey
the explosive growth that is currently taking place in
China's petrochemical industry. Total investment in
petrochemical plant construction is currently three times
the level of investment in refinery construction and
renovation and this level doubled during the Sixth Five-Year
Plan. Because of long construction lead-times, the momentum
generated by rapidly increased investment levels in the
1981-1985 period will carry over to major expansion of
capacity in base petrochemicals, synthetic rubber, plastics,
sythetic fibers, and pesticides during the next five years.
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The petrochemical industry is currently experiencing
explosive, demand-driven expansion of capacity, fed by
carefully allocated capital investment in new
construct ion. Based on 7th FYP targets major expansion
of capacity will occur by 1990 as follows:
1. ethylene capacity to increase by 950.000 tons
per year to 1.6 million tons;
8. resin and plastic capacity to increase by 1.85
million tons to 1.75 m i l l i o n tons per year;
5. synthetic fiber capacity to increase by 180.000
tons to 500,000 tons per year;
4. synthetic rubber capacity to increase by
100.000 tons to 850,000 tons per year;
8. urea capacity to increase by 600,000 tons to
4.6 million tons per year.

Furthermore, the wave of capacity additions may not be
over by 1990, because of further acceleration of investment
levels in certain areas. Growth of base petrochemical
(ethylene and polyethylene) capacity may slow after 1990 as
demand requirements are met. But high growth will probably
continue into the 1990's in synthetic rubber, plastics, and
pesticides as well as a wide variety of petrochemical endproducts .
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Development of the fertilizer (ammonia/urea) industry
is slowing somewhat, in comparison to other petrochemical
products. Hapid expansion of fertilizer investment began in
the late 1970's and continued through 1984 with the
installation of 13 Kellogg ammonia/urea plants. A round of
renovation and technical improvements on the Kellogg plants
is now getting underway. Investment

in fertilizers will

expand at just 3-5% per year in the 1986-1990 period, well
behind the rest of the downstream sector.

As with the upstream petroleum sector, Chinese
investment data provide no breakout for domestic foreign
exchange investments. Based on fragmentary evidence, it
appears that China's imports of downstream plants and
equipment were about $300 million in 1985. Thus, an order-of
magnitude

estimate of total foreign exchange investments by

SINOPEC in 1985 would be in the vicinity of $400 million, or
about 20% of total domestic investment in the downstream
petroleum sector. (See section 6.5.)

Domestic HUB investment levels in refining and
petrochemicals are set as part of the Five-Year and Annual
Plans and are not directly subject to variation in world
markets. Only the foreign exchange portion of domestic
investment is directly sensitive to petroleum export
revenues and China's general balance of trade and foreign
exchange position. (See Chapter 7.)

CHAPTEE 7
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FOREIGN

INVESTMENT

7.1 O v e r v i e w :
Under Deng Xiaoping and the "modernizers," China's
basic petroleum development policy is based on three
fundamental principles:

1. export crude oil and petroleum products to earn
foreign exchange;

2. import advanced petroleum technology and equipment;

3. externalize exploration and development capital
risks, particularly for high-risk virgin exploration
areas such as the continental shelf.

In accordance with the third principle, China's vast
offshore areas were opened to foreign seismic surveys and
drilling activities under risk contracts beginning in 1980.
Offshore exploration investment between 1980

and year-end

1985 totaled $1.8 billion, or about one-third of total
(utilized) foreign investment in China during that period.
Offshore o i l f i e l d development projects (Chengbei, BZ 28-1,
and Weizhou 10-3) had absorbed another $200 million. In
addition, beginning in 1983,

China obtained large-scale

concessionary loans from the World Bank to assist in
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exploration and field development activities on land. By
year-end 1985, World Bank loan commitments

to oilfield

development projects in China totaled $390 million, while
disbursements had reached $142 million.

Thus, counting both offshore exploration capital and
World Bank loans, China's petroleum industry had absorbed
about $2.2 billion in foreign capital by the end of 1985. On
a scale relative to total investment in China's petroleum
industry, this represents a massive capital input. During
the Sixth Pive-Year Plan (1981-1985), total domestic
investment allocated under the State Plan to petroleum
exploration and development averaged RMB 2.5 b i l l i o n per
year, or the local currency equivalent of just over $1
b i l l i o n per year (see section 6.4). By 1984 and 1985, the
influx of foreign capital into exploration and development
in China reached half of the domestic investment level.

Put another way, by 1984 and 1985, China successfully
externalized 30% of total capital requirements for new
exploration and development and nearly half of the risk of
new exploration. This is a remarkable achievement,

in view

of the total isolation of the Chinese petroleum industry
prior to 1975 and the considerable size of the industry
itself.

In addition, foreign exploration capital and World

Bank loans are denominated in dollars, providing the 30% of
capital requirements in foreign exchange. This enabled the
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Ministry of Petroleum Industry (MOPI) to minimize the
expenditure of scarce domestic foreign exchange for imported
petroleum equipment and services, and to channel a
substantial portion of total crude and products export
revenues into central government

coffers for reallocation to

other sectors of the Chinese economy.

Thus, the offshore

exploration projects and World Bank loans are an engine of
growth not only for the petroleum industry, but also for a
wide range of additional modernization requirements. (See
Chapter 5.)

Ironically, it is the very success of the keystone
policy —

to externalize exploration and development risk

—

that makes China's petroleum industry vulnerable to the
impact of falling world oil prices. In 1986,

sustained low

($10-15/bbl) oil prices are having the following effects on
foreign capitalization of petroleum exploration and
development projects:

1. Low prices are shrinking

the exploration budgets of

the multinational oil companies, in many cases to less
than half their previous size;

2. The net worth of most oil companies

is partially

based on the value of existing crude oil reserves. This
makes it more difficult to borrow on commercial markets
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for field development projects under the low price
regime;

a
3. Most of the discoveries to date offshore China are
in the small-to-mid sized field range (i.e. 50-200
million barrels recoverable), making the economics of
recovery difficult at $10-15/bbl o i l , particularly for
offshore

discoveries.

4. MOPI plans to recover World Bank loan obligations
through additional

crude oil export capacity. The

Chinese side may therefore be reluctant to commit to
additional borrowing from the World Bank for oilfield
development and has slowed disbursements of existing
o i l f i e l d loans out of concern about
obligations under a protracted

repayment

low oil-price regime.

Because of the importance of foreign investment
development of China's petroleum industry, this

in the

chapter

takes a look at existing programs involving foreign capital
and projects the impact of a protracted low-price regime on
likely future foreign investment patterns. Because of the
importance of offshore exploration and development in
foreign petroleum investment, the offshore projects are
dealt with in some detail. World Bank petroleum loans are
also reviewed. In addition, we have included a small section
on foreign investment in the downstream petroleum sector,
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although we believe that such investments are still very
small and represent only a minor fraction of total foreign
investment in China's petroleum industry.
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7.8 Offshore Exploration: First Round Contracts:
A detailed history of the opening of China's offshore
areas to foreign exploration is beyond the scope of this
study and has been dealt with in some detail in publicly
available materials. (See, for example, China Business
Review (March-April

1982 and May-June 1983), or Kenneth

Lieberthal and Michel S. Oksenberg

, Bureaucratic Politics

and Chinese Energy Development (U.S. Department of Commerce,
August 1986)). We move directly here to a discussion of
investment and drilling results on contract areas signed
between 1980 and 1983 under the "first round" of offshore
bidding (Table 7.2.1). We include 5 areas signed on a
bilateral basis (JCODC —

2 areas, Elf, Total, and Arco)

under the general rubric "first round" despite the fact that
these early contracts were negotiated and signed prior to
the formal bidding round that occurred in 1982-1983. The
first-round Production-Sharing Contract and its modification
under the second round and for onshore application are
discussed under "Contract and Cost Issues" (section 7.8)
below.

Early Offshore Exploration:
A total of 48 multinational oil companies participated
in the world's largest "group shoot" seismic survey of the
Chinese continental shelf in 1980 and 1981. These surveys
were organized into six operating areas, led by Amoco,
Mobil, Esso, Chevron/Texaco, Phillips, British Petroleum,

CD
O

T a b l e 7 . 2 . 1 : OFFSHORE EXPLORATION CONTRACTS

OPERATOR

LOCATION

SEI SMIC SURVEYS
--48 c o m p a n i e s - -

all areas

CONTRACT
DATE

1979

EXPLORATION
ELF
JCODC
CLUFF
CLUFF'
TEXACO
BP«
BP*
TOTAL
PENNZOIL
SUN
IDEMITSU"
ARCO
ESSO
ESSO'
BP"
OXY**
OXY'
PROOC
HUANAN
JAPEX*
ACT
ACT*
PHILLIPS
PHILLIPS'
AMOCO*
AMOCO*
AMOCO*
T o t a l to D a t e

CAPITAL
COMMITTED

WELLS
COMMITTED

WELLS
DRILLED

5/1980
5/1980
1 1/1983
1/1986
12/1983
5/1983
1/1986
5/1980
11/1983
1 1/1983
10/1983
1 0 / 1 982
8/1983
1 1 /1985
5/1983
8/1983
1/1985
11/1983
10/1983
1/1985
1/1983
1/1985
1 / 1983
1/1985
6/1985
2/1986
2/1986

WELLS
COMMITTED

WELLS
DRILLED

$15.0

0

0

$15.0

0

0

(mil $ )
$109.6
(mi 1 $)

Boha l
Boha
Y e l low ,Sea
Y e l low !Sea
Y e l low iSea
Y e l low iSea
Ye I low iSea
Tonki l
Tonki l
T o n k i il
T o n k i il
Y i n g g e tla i
Pear
Pear
Pear
Pear
Pear
Pear
Pear
Pear
Pear
Pear
Pear
Pear
Pear
Pear
Pear

CAPITAL
COMMITTED

(mi 1

$91.4
$600.0
$29 .5

3
15
2

3
29
1

$43.3
$34.2

2
2

2
2

$297.5
$10.4
$30 .9
$34.5
$1 70 . 0
$132.5

14
2
2
3
7
7

14
2
2
2
11
9

$300.0
$110.0

14
8

12
4

$68.9
$46.2

4
3

2
2

$88.7

4

5

$101.9

5

6

$20.0

2

$2,319.4

99

108

Source: MOFERT, a n d D a v i d Denny a t t h e N a t i o n a l C o u n c i l f o r U . S . - C h i n a T r a d e .
Notes: 'Estimated from i n c o m p l e t e d a t a .
' ' D r i l l i n g c o m m i t m e n t s r o l l e d o v e r from f i r s t t o second r o u n d a r e a s .

$)

1
$40 .0

3

$40.0

3

0
2
2
0

$40.0

3

0

$40.0

3

0

$40.0

3

0

$10.0
$10.0

1
1

0
0

17

5

$230.0
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and Elf Aquitaine. In addition, in 1980 prior to their
drilling programs, the Japan-China Oil Development Company
(JCODC) conducted separate seismic surveys in the southern
Bohai Gulf, while Total conducted a survey on its large
contract area in the northern Beibu (Tonkin) Gulf. Arco also
conducted a separate seismic survey in the Yinggehai south
of Hainan.

Data collection in the "group shoot" cost the
participating companies $110 million. The surveys gathered,
processed, and interpreted 170,000 line-kilometers of
geophysical data over 409,000 square kilometers -- an area
half the size of the state of Texas. Total cost of the
surveys, including in-house data analysis and preparation of
survey reports, was probably about $200 million, or roughly
$4 million per participating company.

The results of the "group shoot" seismic surveys were
impressive by any standard. They revealed

4 massive

sedimentary basins (North China, Pearl River, Beibu, and
Yinggehai),

identified numerous trends and subdivisions

within the basins, and located more than 400 potential trap
structures. About a third of the total area of these seismic
surveys was offered for bid under the first round, and
nearly another third under the second round.

162

Drilling began under three contracts (JCODC, Elf, and
Total) in 1980

and accelerated slowly until it reached peak

levels in 1984

and 1985.

Wildcat drilling commitments under

the first round averaged 4 wells per contract area,
including one well to basement. There was

considerable

variation around this norm, from commitments of 2 wildcats
per contract area (Sun and Pennzoil) to commitments of

10-15

wildcats (JCODC and Total). The BP group committed to drill
16 wildcats on 5 contract areas for the largest commitment
by a single operating group (all were dry or had marginal
shows).

Reasonably detailed data are now available on offshore
exploration investment commitments (from the U.S. Department
of Commerce) and on annual capital utilization to
reconstruct the flow of capital to the offshore
projects in the 1979-1985 period.

exploration

These figures show a

total of $2.3 billion in committed exploration capital under
the first-round contracts, including the $110 million cost
of seismic data collection for the "group shoot" in 1980
1981.

and

If an allowance is made for in-house seismic data

analysis costs, committed exploration capital under the
first round contracts totals about $2.4 billion, which is
the figure used publicly by the China National Offshore Oil
Corporation (CNOOC).
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Japanese Investment Offshore China:
The breakdown of offshore exploration capital
commitments shows that three state-owned oil companies
contributed more than half ($1.3 billion) of the total. The
Japan-China Oil Development Company (JCODC), a group led by
the Japan National Oil Company (JNOC) tripled its
exploration commitment

from $210 million to $600 million to

cover the costs of an extended step-out drilling program on
its 8 field discoveries in the Bohai Gulf. JNOC contributed
approximately another $100 million through the Pearl River
Oil Operating Company (PROOC) and the Huanan group for
exploration in the Pearl River Basin, bringing total
exploration commitments by JNOC and its Japanese partners to
about $700 million, or 30% of the total.

This figure does

not include an additional $123.5 million committed by JNOC
for development of the Chengbei

field or the cost of

developing the BZ 28-1 discovery in the Bohai (see below).
Nor does it include exploration capital committed by the
private Idemitsu and Japex groups, which come to another $70
million. Furthermore, Japan's Exim Bank recently agreed to
lend $170 million to the Bank of China to cover equity
commitments by CNOOC to development projects in the Bohai
Gulf.

The total Japanese commitment to China's offshore oil
projects, including exploration and development
capital, concessionary loans, and both public and
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private companies, would be approximately $1.8 billion.
We estimate total offshore exploration and development
capital commitments to date at about $5.6 billion,
including Chinese contributions. Thus, Japanese
companies, banks, and public agencies are carrying
about 35% of the total capital burden of China's
offshore projects.

This puts Japan far out in front of other countries in
terms of capital contributions to China's offshore oil
development. Based on current field development commitments,
total production capacity from Japanese contract areas is
currently 8,000 barrels per day (Chengbei) and may reach
40,000 barrels per day (including BZ 28-1) by 1988.

If one

assumes discovery and development of 250 m i l l i o n barrels of
recoverable reserves in the Bohai Gulf by 1990

(an

optimistic projection), and a net Japanese production share
of 25% (also optimistic), the capital cost of Bohai Gulf oil
to Japanese interests would be about $16 per barrel at the
wellhead. This implies a zero rate of return (under
protracted low crude oil prices) and reveals the depth of
the political motivation for Japanese participation in
China's offshore development. It also explains why JNOC is
taking a long, hard look at further oil development projects
in the Bohai Gulf.
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Two other government-controlled oil companies

(British

Petroleum and Total) made heavy commitments to exploration
offshore China. BP committed at total of $334.2 million to
drill 14 wells in the Pearl River Basin and 2 wells in the
Yellow Sea. After 12 dry holes or marginal shows in the
Pearl River Basin, CNOOC allowed BP to "roll over" two wells
into new areas (formerly held by Total) in the northern
Tonkin Gulf. These wells and the two Yellow Sea wells were
also dry. Total (CFP) committed $297.5 million and drilled 7
wildcats and 7 step-out wells in the northern Tonkin Gulf.
Of these wells, a total of five came in as oil discoveries
with test yields over 1,000 bopd. The wildcat Weizhou 10-3-1
came in at 5,000 bopd, with appraisal wells on the same
structure reaching 8,500 bopd. The structure will be
developed, permitting Total to recover its initial
investment (see below).

U.S.

Investment Offshore China:
U.S.-based oil companies committed a total of about

$900 million under first-round contracts, or 25% of total
capital commitments for exploration and development offshore
China through year-end 1985. This figure includes the costs
of the "group shoot" seismic survey. Atlantic Richfield, in
partnership with Santa Fe Minerals made the largest
exploration commitment at $170 million. Arco drilled 7
wildcats and 4 appraisal wells on the giant gas field
discovery Yacheng 13-1, which contains 3-4 tcf of
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recoverable gas reserves. A take-or-pay development

contract

for the gas field was signed with CNOOC in September 1985
with a total investment commitment of more than $350
million. This contract is now in jeopardy because of falling
world oil and gas prices and China's foreign exchange
problems. Esso Exploration, in partnership with Boyal Dutch
Shell, committed $132.5 million to drill 7 wildcats and two
appraisal wells on Wenchang 19-1, a large, low-pressure
structure (test yield 3,200 bopd) that is probably subcommercial at $15/bbl prices.

The ACT

(Agip/Chevron/Texaco) operating group committed $88.7
million and drilled 4 wildcats and one step-out on Huizhou
21-1, a discovery that tested at 13,370 bopd and will
probably be developed. Phillips and Shell Pecten committed
$102 million for a five-well program, but have drilled an
additional two step-out wells. Phillips has two promising
discoveries in the 12,000-15,000 bopd test range (Xijiang
24-3 and Xijiang 24-1), but at the time of writing had made
no firm development decision.

The rest of the U.S.-based operating groups have yet to
make a commercial discovery. Occidental Petroleum, with a
variety of partners, committed $110 m i l l i o n for an eightwell wildcat program, but suspended drilling after four dry
holes in 1984. Oxy has now "rolled over" its remaining
drilling commitments to new areas and made a strike testing
at 2,100 bopd on the fifth well (Lufeng 15-1).

Pennzoil and
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Sun committed about $40 million on two contract areas in the
northern Tonkin Gulf and drilled 4 dry holes. Texaco and
Chevron had an additional $43 million commitment for the
Yellow Sea, but drilled two dry holes.

Amoco signed a

"first round" contract area (area 29/04) very late, in
November 1985 and has committed to two wildcats on the area
in very deep water (600-1,300 feet). Amoco then signed two
additional deep-water areas (16/34 and 04/29) under the
"second round" in February 1986 and may have a similar
drilling commitment for these areas. No wells had yet been
drilled on the Amoco areas by late 1986.

It should also be pointed out that in addition to
foreign exploration activities offshore China, the Ministry
of Petroleum Industry (MOPI) and the Ministry of Geology
(MOG) are conducting their own offshore exploration programs
with substantial levels of investment and drilling.

The

Bohai Oil Company, a subsidiary of CNOOC (and by extension
part of MOPI) has drilled at least 2 wildcats and 2
delineation wells in the Liaodong Bay area of the northern
Bohai Gulf. There is at least one field discovery resulting
from this program (Jinzhou 20-2) that will receive a $25
million loan from the World Bank for field appraisal and
feasibility studies. The Ministry of Geology is conducting a
quiet, but extensive drilling program in contested waters of
the East China Sea. MOG has completed six wildcats and 2
delineation wells, of which 5 wells are ranked as oil or gas
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"discoveries." This program could have great significance,
in the event that China and Japan can reach a contractual
agreement that overrides their jurisdictional dispute. Such
an agreement is difficult to achieve in the absence of at
least tacit concurrence from two other claimants —

South

Korea and Taiwan.

There are no publicly available data on the capital
requirements of China's solo offshore exploration programs.
A reasonable guess would be on the order of $100 million for
the 1980-1986 period, of which roughly half is in the form
of foreign exchange expenditures for equipment and technical
services.
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7.5 Offshore Exploration: First Round Drilling Results:

There is considerable speculation in the media that the
results of exploration offshore China are "disappointing,"
or that in fact the exploration projects are a "failure."
One must be extremely careful, however, in making such
generalizations. The actual "discovery rate" (ratio of
discovery wells to total wells drilled) offshore China may
be quite comparable to other exploration theaters around the
world, particularly in the early exploration phase.

We have compiled a well-by-well data base that includes
97 of the 108 exploration wells drilled by foreign oil
companies through mid-1986 plus 12 wells drilled by the
Chinese on their own (Table 7.3.1).

There is a reasonable

presumption that the remaining 15 exploration wells that are
not in the data base, but are known to have been drilled,
were either dry holes or marginal shows, since CNOOC
invariably announces any discovery testing at more than
1,000

bopd.

The general results of our well-by-well

analysis are

presented in Table 7.3.1. Using the 1,000 bopd test yield
(or 10 mmcfd for gas fields) as a cut-off criterion, 30% of
the exploration wells (26% of wildcats and 44% of
delineation wells) drilled offshore China between 1980 and
mid-1986 should be ranked as "discoveries."

If the
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T a b l e 7 . 3 . 1 : SUMMARY O F F I R S T ROUND OFFSHORE D R I L L I N G RESULTS, 1 9 8 0 - 1 9 8 6
THEATER & OPERATOR

WILDCATS

STRIKES

BOHAI GULF
JCODC
ELF
CNOOC/BOC
THEATER TOTAL

15
3
2
20

7
0
1
8

YELLOW SEA
BP
TEXACO
CLUFF
THEATER TOTAL

2
2
1
5

EAST CHINA SEA
M I N I S T R Y OF GEOLOGY

APPRAISALS

STRIKES

47%
0%
50%
40%

14
0
2
16

4
0
1
5

0
0
0
0

0%
0%
0%
0%

0
0
0
0

0
0
0
0

6

3

50%

2

2

NORTH TONKIN GULF
TOTAL
PENNZOIL
SUN
IDEMITSU
BP
THEATER TOTAL

7
2
2
2
2
15

2
0
0
0
0
2

29%
0%
0%
0%
0%
13%

7
0
0
0
0
7

YINGGEHAI
ARCO

7

1

14%

PEARL R I V E R BASIN
BP
ESSO
OXY
ACT
PROOC
HUANAN
PHILLIPS
THEATER TOTAL

12
7
6
4
2
2
4
37

0

TOTAL ALL THEATERS

90

NOTE:a.
b.

TOTAL WELLS

STRIKES

29
3
4
36

11
0
2
13

38%
0%
50%
36%

2
2
1
5

0
0
0
0

0%
0%
0%
0%

100%

8

5

63%

3
0
0
0
0
3

43%

43%

14
2
2
2
2
22

5
0
0
0
0
5

36%
0%
0%
0%
0%
23%

5

3

60%

12

4

33%

0
2
0
1
0
0
2
5

0
1
0
1
0
0

100%

0
2
8

0%
14%
17%
75%
50%
0%
50%
22%

0
2
1
4
1
0

3

50%
60%

12
9
6
5
2
2
6
42

3
11

0%
22%
17%
80%
50%
0%
50%
26%

22

24%

35

16

46%

125

38

30%

1
1

3
1

%

1

%

29%
50%
31%

50%

ARCO d i s c o v e r i e s were n a t u r a l gas.
A d i s c o v e r y is d e f i n e d as more than 1,000 bopd or 10 mmcfd t e s t y i e l d s .

SOURCE: W e l l - b y - w e l l d a t a base c o m p i l e d by C h i n a E n e r g y V e n t u r e s .
G e n e r a l a n a l y s i s c o n f i r m e d b y C h i n e s e sources.
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criterion is stiffened to 2,500 bopd (25 mmcfd), 23 wells
would rank as "discoveries" for a discovery rate of 18.5%.
At a cut-off criterion of 5,000 bopd (or 50 mmcfd) on test
yields, 13 wells would rank, for a discovery rate of
Only 4 wells (3%)

10%.

tested in the 10,000-15,000 bopd range.

Using the 5,000 barrel-per-day (50 mmcfd) criterion as
an indication of possible commercial potential, there have
been six oilfield discoveries and one giant gas field
discovery offshore China since 1980, not counting the
Chengbei field that was discovered by the Chinese prior to
participation by foreign companies.

Development programs

are currently underway for two oilfields (Weizhou 10-3 and
BZ 28-1)

and the gas field (Yacheng 13-1). Two additional

oilfields (Huizhou 21-1, Xijiang 24-3)
placed in development before 1988.

are likely to be

The other two field

discoveries (BZ 34-2 and Huizhou 24-1) may well be developed
starting before 1990.

(See below for details on development

programs.)

These discovery rates and exploration results, while
not spectacular, are in fact quite respectable by the
standards of the world oil industry.

What, then accounts

for the pessimism of the industry and the media regarding
the future of exploration offshore China?

Based on

interviews with five offshore operating groups in Guangzhou,
the following factors seem important in generating the
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current atmosphere of pessimism, in declining order of
importance:

1. Failure to discover giant oilfields;

2. The widespread belief that low oil prices

($15-

20/barrel) are likely to persist over the next five
years, making the economics of cost recovery
problematic and lowering the rate of return for fields
in the small-to-mid

sized range (50-200 million barrels

recoverable);

3. The complex structure (multiple faults, multiple
producing zones) typical of every field discovery to
date, a factor which increases the cost and risk of
development, while lowering likely recovery and output
rates;

4. High local operating costs and a difficult
contractual environment.

It is significant that only items 2 and 4 are likely to
change, since the largest and most promising structures have
been drilled first.

Given that there are s t i l l more than

300 potential trap structures remaining to be drilled, there
is still room for discoveries in the giant field class, but
the operating groups are unanimous in believing that the
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probability of this occurring, at least in the areas covered
by the "group shoot" seismic surveys is not great.
Significant producing trends, such as that discovered by
Phillips and ACT, may continue to be found, but these trends
are likely to hold a series of small-to-mid sized fields,
rather than a few giant fields.

Furthermore, because of

high variability in the quality of source rock, drilling
outside of the few identified trends remains extremely
risky.

Most of the variability in the attractiveness of
further investments in exploration offshore China therefore
reduces to two factors:

1. world oil prices;

2. contractual conditions and operating costs.

Given the size of its existing oil exports, China has
virtually no influence over trends in world oil prices. The
only response available to CNOOC to present conditions is a
restructuring of contractual conditions and lowering of
operating costs. The Chinese side is therefore under
enormous pressure in the second round of offshore bidding.
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7.4 Offshore Exploration; Second Bound Contracts

Of the $2.5 billion committed by foreign companies to
exploration offshore China, roughly $1.8 billion had been
spent by year-end 1985, leaving $700 million in first-round
commitments that may be carried over to the 1986-1990
period.

Investment data from China's Ministry of Foreign

Economic Relations and Trade (MOFERT) are published on an
aggregate annual basis.

Eased on these figures, as well as

on information from the oil companies:

The actual utilization of committed offshore
exploration capital reached $525 million in 1984 and
$481 million in 1985. The comparable figure for 1986 is
about $250 million, indicating a 50% decline in
offshore exploration activity this year.

At the time of writing, nearly all first-round drilling
commitments are completed, and preparations for seismic
surveys and drilling on second-round

contract areas are

underway (Table 7.4.1 and Figure 7.4). Some appraisal
drilling on first-round contract areas is also continuing.
Independent Chinese drilling programs in the Bohai Gulf and
East China Sea are moving forward at about the same pace as
previously —

2-5 wells per year. It is clear, therefore,

that continuation of exploratory drilling offshore China is

T a b l e 7.4.1: CURRENT AND PROJECTED OFFSHORE EXPLORATORY DRILLING
(Current Contract Commitments O n l y )
CONTRACT AREA

NEW WELL
COMMITMENT

BOHAI GULF
JCODC
CNOOC/BOC
THEATER TOTAL

Sou t h Boha i
Liaodong Bay

(App r a i sa I )
(Appra i sa I )

YELLOW SEA
BP
CLUFF
THEATER TOTAL

25/02
24/16

(Se i smi c )
(Se i smi c )

THEATER & OPERATOR

EAST CHINA SEA
M I N I S T R Y OF GEOLOGY
NORTH TONKIN GULF
IDEMITSU
BP
THEATER TOTAL
YINGGEHAI
ARCO
PEARL RIVER BASIN
ESSO
OXY
OXY
HUANAN/JAPEX
ACT
ACT
PHILLIPS
PHI LLIPS
AMOCO
AMOCO
AMOCO
THEATER TOTAL
FOREIGN WELLS
CHINESE WELLS
TOTAL ALL THEATERS
ACTIVE RIG COUNT

(Yacheng 13-1 ) (Appra i sa I )

16/06
16/04
16/08'
15/22
15/11*
29/04"
16/34
04/29

4
0
4

4
2
6

4
3
7

2

2

2

0

0

2
1

1
2

2
2

1

1
2
3

22/16'
23/28'

39/11
27/24
17/15 & 53/05'

PROJECTED DRILLING
1986
1987
1988

3

3
3
3
3
3
2
1
1
18
18
18

2
1
2
1
2

2
1
1

1

8

11

1
5

18
2

15
4

9
5

20

19

14

5

5

4

SOURCE: C h i n a E n e r g y V e n t u r e s f i l e s a n d i n t e r v i e w s w i t h o p e r a t i n g g r o u p s .
NOTES: ' C o m p l e t i o n of f i r s t round c o m m i t m e n t .
''First r o u n d c o n t r a c t area signed in 1985.

CHINA

BP

2

26/14

/

r

Mlll

/m

BP
27/31

Souf/j C/i/'na
Sea

Shell
39/11

<>„ tr
53/6

Oil discovery

/

Figure 7.4:
CONTRACT AREAS IN THE PEARL RIVER BASIN

(Source: Oil & Gas Journal)
reprinted with permission
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primarily contingent on obligations incurred under secondround contracts.
Second Round Bidding and Contracts:
CNOOC initiated a second round of offshore bidding in
November 1984.

Nearly as much, area was placed up for bid

under the second round as under the first —

20 contract

areas totaling 106,300 square kilometers in the Yellow Sea
(6 areas), Pearl River Basin (12 areas) and Yinggehai

Basin

(2 areas). Following the invitation, 38 companies from 15
countries qualified to bid and purchased data packages.
However, in the face of mixed first-round drilling results
and eroding world oil prices, only 24 bids were received and
only 8 contract areas have been signed under the second
round. (A total of 32 contracts were signed prior to or
during the first round.)

The first four second-round contract signatures were
announced in November, 1985

(Bsso/Shell, Huanan/Japex,

Agip/Chevron/Texaco, and Phillips/Pecten) —

all in the

Pearl River Basin. Three more contracts for areas in the
Pearl (Amoco (2 areas) and Occidental/Unocal/JNOC) and two
contracts in the Yellow Sea (British Petroleum and
Cluff/Statoil) were signed in January and February 1986.

In

addition, Amoco had contracted for a "first-round" area
(area 29/04) in the Pearl River Basin in November 1985

that

corresponds closely to the conditions and time frame for the
second round. No new areas have been signed in the Tonkin
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Gulf or Yinggehai areas, although Idemitsu and BP "rolled
over" part of their first-round drilling commitments into
drilling programs on relinquished portions of the old Total
area. Thus, to date, 10 contract areas, including two in the
Yellow Sea and 8 in the Pearl River Basin have been signed
for the second phase of China's offshore exploration
program.

No firm public information is yet available on the

n

precise capital or drilling commitments involved in secondround contracts.

However, based on inference and

fragmentary reports, as well as on our interviews with
operating groups in Guangzhou, we have reconstructed

ind

estimates of capital commitments (Table 7.2.1) and drilling
commitments (Table 7.4.1) for each of the new contract
areas.

We estimate total offshore exploration capital
commitments under second-round contracts (Including all
three Amoco areas) at $850 million, only 10% of total
first-round exploration commitments.

It should be kept in mind that this finding applies
only to second-round contracts already signed, and that
In

additional contracts may well be forthcoming.

However, the

hiatus in second-round contract announcements after February
at
the

1986 coincides precisely with the precipitous first-quarter
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1986 world oil price decline. Based on interviews with five
operating groups, all of which have second-round contracts,
there is no question that the price drop is deterring
further second-round

contract signatures, as well as causing

a delay in implementation of seismic and drilling programs
committed under contracts already signed.
question, therefore, whether any further
contract signatures are likely under

One may seriously
second-round

protracted low oil

prices.

Second Round Drilling Commitments:
Trends in second-round work programs reinforce our
conclusion that a steep decline in offshore exploration
activity is already underway and likely to continue. A
wildcat work program of 1-3 wells per contract area is
typical of typical of second-round

contract areas, down from

the average 4-well work programs signed under the first
round.

Two contracts (BP and Cluff) in the Yellow Sea have
no front-end drilling commitment, but have work
programs that specify a seismic commitment with an
option to drill pending results of the geophysical
survey.

This is an important contract concession by CNOOC which
adds flexibility to the contract format and greatly reduces
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the level of risk for the foreign exploration company.

We

are likely to see this format repeated for deep-water areas,
for virgin basins onshore in South China, and possibly
across the board for new contracts offshore under the second
round.

Drilling commitments under second round contracts total
just 18-80

wells, about 80% of first-round drilling

commitments. All of the second-round drilling
commitments are in the Pearl Biver Basin in areas
contiguous to first-round discoveries.

Here again we see the tremendous impact of falling oil
prices and mixed first-round drilling results on exploration
offshore China.

If one includes appraisal drilling on

first-round discoveries and independent Chinese drilling
programs, total offshore exploration drilling may be
projected at about 20 wells per year in 1986
perhaps 15-20

wells in 1988,

first two years.

and 1987 and

depending on discoveries in the

This is a significant decline from the 30

exploratory wells per year completed in 1984 and 1985.

This

decline in drilling activity was the basis for Minister of
Petroleum Wang Tao's statement in April 1986

that, "Judging

from the present situation, our total oil exploration work
this year will be one-third less than last year."
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In fact, however, capital expenditures

for offshore

exploration are likely to decline to $250 million (down 50%)
in 1986, and further in subsequent years if low oil prices
persist.

Companies are cutting land-based staff,

simplifying procedures, pressing for lower labor and rents
from the Chinese, and stretching out seismic and drilling
work programs to conform to cuts in internal exploration
budgets that are in effect for both majors and

independents

worldwide.

Under persisting low oil prices, the decline in foreign
investment in exploration offshore China may be even
sharper than the decline in annual drilling. Foreign
exploration investment could drop to $100-150 million
per year and foreign drilling to 10-15 wells per year
by 1988. This would reduce the offshore exploration
program to levels of drilling activity prevalent in
1981 and 1982.

Projection of offshore exploration activity beyond 1988
is hazardous, since it is difficult to judge the extent to
which company exploration budgets might recover by 19891990, under a protracted low price regime.

In the absence

of further second-round exploration contracts, however, it
should be anticipated that foreign exploratory drilling
offshore China will fall to very low levels —

perhaps $50

million per year and 5-10 wells per year by 1989-1990,

179

178
strictly a "maintenance" level when compared to drilling
activity in 1984

and

1985.

There is no question that such an outcome would derail
an important element of China's petroleum development
strategy. During an interview in Beijing in July 1986,

CNOOC

expressed deep concern about the impact on offshore
exploration of continued low world oil prices. Internal
plans call for acceleration of CNOOC's own offshore drilling
programs to 10 wells per year from the current level of 2-5
wells per year.

CNOOC anticipates compensating for the

decline in foreign offshore exploration investment by
raising its own offshore exploration expenditures to about
$100 million per year, of which 50-60% would have to be in
foreign exchange and the balance in EMB.

Given China's

serious trade imbalance and continued tightness in
availability of foreign exchange, however, it is difficult
to see where MOPI and CNOOC could find the necessary
capital.

Impact of Depressed Oil Prices:
As a result of the decline in foreign investment in
offshore exploration, CNOOC will lose an important source of
foreign exchange revenue —

offshore services, labor, and

local office and residential space provided to foreign oil
companies. According to Chinese press reports, foreign
exchange earnings from these sources in the 1979-1985 period
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totaled $800 million, far more than CNOOC reinvested in
offshore exploration

itself. Under the low levels of foreign

offshore exploration activity we are projecting (at

$15-

20/bbl), CNOOC would become a net foreign exchange drain on
the State Budget for the first time.

Under such

circumstances, it will be difficult to justify accelerated
CNOOC investments for its own offshore drilling program.

Recovery of real crude oil prices to 1985

levels

($25/bbl) would have the effect of extending, but not
significantly accelerating foreign offshore exploration
in China from 1986

levels.

Based either on annual exploration budgets or on the
level of drilling activity, there has already been a major
decline in foreign offshore exploration programs in China
from levels typical of 1984

and 1985

to curtailed

1986

programs. We doubt seriously whether a recovery of world
crude oil prices would do more than stem further declines.
The perception is widespread in the industry that even at
$25/bbl o i l , the small and medium discoveries being made on
China's continental shelf would remain commercially
marginal.

Thus, the decline in exploration is related not

only to prevailing crude prices, but also to more
fundamental

geological considerations.

181
Because of a number of recent discoveries, notably by
ACT and Phi 11ips/Pecten along a single productive northsouth, trend, there is interest in continuation

of offshore

exploration activities on a "rifle shot" rather than
"shotgun" basis. If crude oil prices recover to 1985

levels,

we anticipate continuation of contract signatures under the
"second round" or subsequent bidding rounds. Given the
amount of area available for exploration, there could be as
many as 3-5 new contracts signed each year.

However,

contract areas, capital commitments, and work programs will
be smaller and better targeted than under the first round.
Seismic work programs plus an option to drill may become the
norm, particularly on areas of the shelf not contiguous to
the ACT-Phillips trend.

If world oil prices recover to 1985

levels ($25/bbl).

we project that exploratory drilling offshore China
will remain at about 1986

levels through 1990,

i.e. 20

wells per year. New investment commitments would
continue to be made at about the rate of $100 million
per year under the second and subsequent bidding
rounds. Annual capital expenditures by foreign
companies may decline slowly with the completion of
first round commitments and appraisal drilling on first
round discoveries to $800 million in 1988 and perhaps
$150 m i l l i o n in 1990.

New exploration commitments will

become highly selective and carefully targeted.
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In summary, we believe that no sector in China's
petroleum industry is more sensitive to falling world oil
prices than offshore exploration.

It would require not only

a recovery of prices to 1985 levels, but a price surge to
$30-35/bbl to create strong incentives for offshore
exploration and to restore exploration budgets and drilling
activity offshore China to their 1984-1985 levels.

We

submit that this is most unlikely to occur in the time frame
under consideration (1986-1990).

Thus, the decline in

China's offshore exploration program that has already
occurred in 1986 will persist through 1990 under all but the
least likely price scenarios.

There remains the possibility, of course, that the
Chinese government and CNOOC will radically restructure the
contractual framework for offshore exploration in response
to world supply/demand patterns.

We will return to this

question in section 7.6 below.

7.5 Offshore Development:

If the impact of continued low oil prices could be
devastating for exploration offshore China, the same cannot
really be said for offshore development projects —
within the 1986-1990 time frame (Table 7.5.1).

Once

exploration is underway, if a discovery is made, the

at least
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Tab 1 e 7 .
OPERATING
GROUP

DEVELOPMENT
PROJECTS

DATE OF
Dl SCOVERY

5.1:

OFFSHORE

REQUIRED
CAPI TAL

(mil

JCODC
JCODC

Chengbe i ( A )
Bozhong

CNOOC/NHW

Wuxi

TOTAL

Weizhou

2 8 - 1 (A )
16-1(C)

DEVELOPMENT

PROJECTS

WELLS
WELLS
COMMITTED D R I L L E D

$)

PROJECTED
RECOVERY'

DATE
ONSTREAM

(mi 1 b b l )

1 975

$123.5

56

56

30

5/1981

$150.0

10

0

70

(bbl/day)
10/1985
1987

12/1982

$150.0

6

6

5 0

CNOOC/BOC

J i nzhou 2 0 - 2 (B )

1983

$150.0

5

0

5

JCODC

Bozhong 3 4 - 2 ( C )

2/1983

ARCO

Yacheng

6/1983

ESSO

Wenchang

PHI L L I PS
ACT
PHI L L I PS

Total

to date

19-1(C)

( d e g API )

8,000
34,500

39

5/1981

10-3(A)

13-1(A)

PROJECTED CRUDE
OUTPUT'
QUALITY

0

8/1986

1 3 , 4 2 5

3 8

15,000
36

$350.0

10

0

4/1984

3-4

tcf

1989 350 mmcfd

70

35

Xi j i ang 2 4 - 3 ( B )

4/1985

$150.0

70

26-40

Huizhou 21-1 (B)

9/1985

$150.0

200

31

Xi j iang 24-1 (B)

1/1986

35-40
$1 , 2 2 3 . 5

SOURCE: C h i n a E n e r g y V e n t u r e s f i l e s a n d
NOTES:
'Estimated from incomplete data.

87

62

540

i n t e r v i e w s w i t h o p e r a t i n g groups.
Reserves estimates conservative.

(A) Committed f i e l d development projects.
( B ) L i k e l y f i e l d d e v e l o p m e n t p r o j e c t s a t $15-20/bbl.
(C) Possible f i e l d development projects at $25/bbl.

70,925
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commercial incentive for field development is compelling,
particularly from the Chinese (CNOOC) perspective. This is
true even for small and mid-sized fields and even in an
environment of $15-20/bbl world oil prices.

Once an

operating group has poured $50-100 million into exploration
of a contract area, any field development project that will
recover exploration costs and pay out its own development
costs becomes attractive, as long as a sufficient rate of
return on development investment can be projected.

Oil

companies do treat exploration risk investment as "sunk
costs" and can write off such investment for tax purposes.
However, most companies will proceed to the development
phase on a field discovery if reserves are sufficient to
provide a commercial rate of return over the projected life
of the field.

The motivation to proceed to offshore field development
on the Chinese side is even stronger. Failure to do so in
partnership with foreign companies would greatly increase
CNOOC's exposure to the capital cost and risk of offshore
development. In addition, given continued high rates of
growth in the domestic economy and in domestic demand for
petroleum products, future oil exports depend on development
of every accessible field during the next fifteen years.
Offshore oil development is a central feature of Beijing's
modernization policy and will not be quickly abandoned.
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Current Offshore Field Development Projects:
The power of the momentum attached to field development
projects can be seen clearly in the case of the Total
offshore discovery Weizhou 10-3.

Total, a division of CFP,

spent nearly $300 million to drill 14 wells in the northern
Tonkin Gulf between 1981 and 1983.

Two modest field

discoveries were made, the larger of which may have 50-100
million barrels of recoverable reserves in a highly
fractured structure in unconsolidated sands. In 1984, in the
face of stiff Chinese contract conditions for field
operations, Total shut down its China operations and pulled
out of its operating base at Zhanjiang.

Talks were later

resumed, resulting in a further agreement on field
development in two stages —

a period of "test production"

with an Early Production System (EPS) leading to further
drilling and expansion of the program at a later stage. Test
production at the field began in August 1986. CNOOC made a
key concession to induce Total to proceed with field
development, dedicating 100% of production in the first two
years to cost recovery.

The same basic logic applies to development of BZ 28-1
in the Bohai Gulf by JNOC and probably to the three fields
discovered south of Hong Kong by ACT (Huizhou 21-1) and
Phillips/Pecten (Xijiang 24-3 and 24-1). In each case, the
operator feels pushed to recover exploration costs through
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field development, but is not necessarily pulled by market
demand or profitability.

This is the reason for the high

level of uncertainty expressed by operating groups regarding
the commercial viability of their discoveries offshore
China. But CNOOC is very anxious to proceed with development
of even small fields, even though it must bear 51% of the
investment cost of doing so.

To date, there have been 11 field discoveries offshore
China that are possible candidates for development,
including two fields that may be developed independently by
CNOOC. Development contracts have already been signed on
four fields requiring $750-800 million in capital investment
for development.

The four fields together hold perhaps 150-

300 million barrels and 3-4 tcf of recoverable reserves, and
may produce 55,000-60,000 bopd and 100-150 mmcfd by 1990.
The four committed field development projects include:

Chengbei —
BZ 28-1 —

JCODC (onstream), 8,000 bopd
JCODC, 34,500 bopd (1987)

Weizhou 10-3 —

Total (onstream), 13,000 bopd

Yacheng 13-1 —

Arco (gas field), 350 mmcfd (1992)

Of these development projects, the Arco gas development
project is by far the largest, both in terms of capital
requirements and production capacity.

Yacheng 13-1 is a

giant gas discovery with estimated minimum recoverable
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reserves of 3.2 trillion cubic feet. Under a contract signed
in September 1985,

Arco (with 20% participation from Santa

Pe) will develop the field very rapidly, installing a
platform in 1987

and drilling 10 production wells to a 300

foot pay zone at 12,000 feet. Gas will be delivered via
subsea pipeline to Sanya on the southern tip of Hainan
Island. The Gas Utilization Corporation,

a CNOOC subsidiary,

must construct a 1,000 km pipeline to the Guangzhou-Hong
Kong corridor for utilization in power plants and industry.
Under a take-or-pay clause in the contract, deliveries to
the Gas Utilization Corporation will begin in July 1989
accelerate to 350 mmcfd by July 1992.

and

Speculation on the

delivery price at Sanya ranges from $1.75

to $2.25 per mcf.

Total capital cost of the project will be at least $350
million for the offshore development and $400 million for
pipeline construction and distribution systems. The World
Bank is reportedly considering

a loan to finance the

pipeline.

It is still possible that the Arco/CNOOC gas
development project will fall v i c t i m to price conditions in
the domestic and foreign market. The Gas Utilization
Corporation faces a price squeeze between deliveries to
local industry, which will be paid in EMB, and purchases
from Arco, which must be in dollars. To make matters worse,
the Chinese government is midway through a series of deep
devaluations in the EMB, designed to stimulate Chinese
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exports and limit imports.

This may make it difficult for

gas deliveries to local industry to back out coal and fuel
o i l , which are priced very low on the domestic market.
Although the development contract is in hand, the final
hurdle was not cleared in December 1986 when construction
plans were to have been finalized.

Arco and CNOOC are back

back at the negotiating table, and the project faces serious
delay from the original timetable. On the other hand, it is
unlikely that either side will walk away from the gas
development project.

Projected Offshore Development Projects:
Pour additional fields are may be developed by 1990 or
shortly thereafter, assuming average world oil prices in the
$15-20 range for the next five years. Capital requirements
would be on the order of $150 million per field, for a total
$500-600 million in capital commitments. Together, the
likely development prospects have perhaps 300-500 million
barrels of recoverable reserves and could produce 75,000100,000 barrels per day:

CNOOC/BOC —
ACT —

Jinzhou 20-2 (Chinese),

15,000 bopd

Huizhou 21-1 (development decision pending)

Phillips/Pecten —

Xijiang 24-3 (no decision yet)

Phillips/Pecten —

Xijiang 24-1 (close to 24-3)

WM
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All of these development prospects are subject to the
incentive logic of cost recovery, with the exception of
Jinzhou 20-2, an independent Chinese discovery in the
Liaodong Bay (northern Tonkin Gulf) that has received a $25
million World Bank loan for field appraisal.

Finally, there are at least three field discoveries
that are currently undergoing

feasibility studies and

appraisal drilling as possible development prospects.
Together, they may contain 100-300 million barrels of
recoverable reserves and would cost $300-500 million to
develop:

JCODC —

BZ 34-2 (Bohai Gulf)

Esso/Shell —
CNOOC/NHW —

Wenchang 19-1 (Pearl River Basin)
Wuxi 16-1 (Chinese, Tonkin Gulf)

Given the momentum created by first round exploration,
strong Chinese incentives to develop offshore o i l , and the
logic of cost recovery:

Even under persistence of $15-25/bbl real oil prices
through 1990, there are reasonable prospects for
development of 6-8 oil and gas fields offshore China.
Capital commitments for all of these development
projects would be at least $1.2 billion. Recoverable
reserves would be 400-800 m i l l i o n barrels of crude and
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5-4 tcf of natural gas, with output capacity reaching
100,000 to 180,000 bopd by the early 1990's.

Offshore development projects appear, therefore, to be
somewhat less vulnerable to the oil price collapse than has
been reported in the media or than is the case for
exploration offshore China.

In contrast to new exploration

commitments, investment in field development is likely to
accelerate during the 1986-1990 period, based on first-round
discoveries alone.

The development timetable may be slowed

by the low price regime, as operating groups seek to stretch
out development costs and to defer production into the
1990's. But taken in broad perspective, a distinct shift
from exploration activity to development activity is already
underway offshore China.

One impact of falling oil prices

may be to accelerate this shift. Eventually, of course, low
exploration levels would lead inevitably to a decline in
development activities as well, but this will not occur
offshore China until at least 1989-1990 given the momentum
for development of existing field discoveries.

We believe that if oil prices were to recover to the
$25-30 range, all of the prospects listed above would be
developed, although not all of the fields will be onstream
by 1990 in any event. Under such a "price recovery"
scenario, total capital commitments to field development
offshore China would be in the range of $1.8-2.0 billion by
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1990.

Recoverable reserves would reach 0.5-1.0 billion

barrels of crude and 3-4 tcf of natural gas, with production
capacity of 150,000-200,000 bopd and 350 mmcfd reached in
the 1990-1995 period.

The momentum of both exploration and

development programs would then be sustained into the
1990's, but at a pace closer to that of 1986-1988 than to
that of 1984-1986.
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7.6 Foreign Exploration Onshore in South China:

In April 1985,

amid a flurry of publicity, the State

Council opened ten southeastern provinces for foreign
exploration on land (Figure 7.6).

At the same time, a

sister oganization to CNOOC, the China National Oil
Development Corporation (CNODC) was established and vested
with sole authority to negotiate, sign, and implement
onshore exploration contracts with foreign companies.

Onshore Exploration in South China:
Exploration onshore in south China aroused
interest among foreign oil companies during

considerable

1985,

particularly among the small and medium-sized independents,
who have not participated in offshore exploration because of
the high capital cost of doing so. CNODC offered seismic and
well log data packets on the Subei Basin, generating
purchases by 24 oil companies (at $70,000 per packet) in
anticipation of bids on two attractive areas. Active
negotiations were initiated on possible concession areas in
a number of other basins as well, including the Dongting
Lake area of the Jianghan Basin and the Bose Basin in
western Guangxi Province.

The Subei, Jianghan, and Bose Basins all have existing,
marginal production from Chinese discoveries. The highest
production levels are in the Subei Basin, which is producing
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an average 11,000 barrels per day from 100 wells in 1986.
Eight small fields are producing a total of about 2,000 bopd
in the Tiandong area of the Eaise Basin. There has been
minor production from the northern Jianghan Basin, an area
off limits to foreign companies,

for more than a decade.

For details of the geology and commercial environment for
exploration in south China see, John B. Qustavson and Kim
Woodard, Petroleum Exploration Onshore in South China (5
volumes, June 15, 1985,

available commercially from

Gustavson Associates or China Energy Ventures).

Onshore Bidding and Contracts:
Despite the considerable level of initial interest,
however, only a single contract has been signed to date for
exploration onshore in south China.

An Australian

consortium headed by GSR and BHF finalized an exploration
contract with CNODC on September 1, 1986,

for exploration of

a 2,000 square kilometer area in northern Hainan Island.
The contract had been under negotiation with Hainan
officials prior to the formation of CNODC. Seismic surveys
began in February 1986,

and the first wildcat drilling is

scheduled to begin in the final quarter of the year.

No

details of the contract are publicly available, but it is
understood to be of the Production-Sharing

format typical of

offshore contracts, with a five-year exploration period.
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Several additional "contracts" have been announced in
the professional media, for example with JGB Corporation for
exploration in the Dongting Lake area. But in fact these
agreements contain no seismic or drilling commitments and
are little more than letters of intent.

To our knowledge,

the CSE/BHP is the only signed onshore exploration contract
with a foreign partner at year-end

1986.

Competitive bids for contract areas in the Subei Basin
were submitted December 25, 1986, with a round of
negotiations and contract signatures anticipated in the
first quarter of 1986.

The rapid decline in world oil

prices, which coincided exactly with this schedule, in
effect placed the negotiations "on hold."

No contracts have

been signed to date, and as of December 1986,

no active

negotiations were underway.

Impact of Depressed Oil Prices:
Under the current depressed oil-price regime, there are
a number of serious barriers to foreign participation in
land exploration in south China:

High costs of seismic surveys on land, particularly in
remote locations (up to ten times the cost of offshore
surveys, per line-kilometer);
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Difficult logistics, transportation, and communication
conditions in all but the coastal areas or areas with
access by rail or river;

Poor pre-existing seismic, well-logs, and production
data from Chinese

sources;

Lack of available exploration capital, particularly
among the small and medium-sized

independents

interested in south China;

Difficult production/crude

transportation logistics,

particularly in the remote inland

basins.

These conditions are typical for small or remote basins
for any developing country in the world, and do not
necessarily constitute a long-term barrier to foreign
participation in land exploration in south China. It is
still too early to project with any degree of precision the
likely level of capital or drilling commitments.

However,

even if low oil prices ($15/bbl) persist through 1990,

we

expect some recovery of interest in south China as
exploration budgets, particularly in the small and medium
independents, adjust to the new price environment.

The CSR/BHP exploration commitment may be in the
vicinity of $20-30 million, including preliminary seismic
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and a 5-10 well drilling program. We anticipate that total
capital commitments to land exploration in south China would
not exceed $100 million by 1990 under a protracted low-price
regime. If world crude oil prices recover to 1985 levels
($25/bbl), exploration commitments in south China might
double to about $200 million by 1990.

But we must emphasize

that these projections are highly speculative and that
tighter projections must await further contract

signatures.

Exploration in Western China:
There is also a possibility of foreign participation in
exploration of the vast but extremely remote basins of
western China within the 1986-1990 time frame.

The targets

usually mentioned are the Tarim, Junggar, Caidarn, and Ordos
Basins, but there are least a dozen other large sedimentary
basins in the western half of China that are larger than any
of the south China basins. The Tarim Basin alone is the
second largest land sedimentary basin in the world, covering
560,000 square kilometers —
Texas.

80% the size of the state of

Broad gauge seismic surveys and preliminary drilling

on the Tarim have been conducted by the Ministry of Geology
and the Ministry of Petroleum Industry over the past five
years. One field (Kekyar on the southwestern rim) is under
development, and deep wells (more than 17,000 feet) on the
northern rim have had large (more than 7,000 bopd) test
yields.

The Chinese plan to drill a single stratigraphic

well to basement near the center of the basin this year.
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During 1985, most of the oil companies participating
offshore China (BP, Esso, Shell, Chevron, Texaco, Pennzoil,
Occidental, etc.) participated in pilgrimages to western
China, and to the Tarim Basin in particular.

The western

basins represent attractive long-term exploration targets
for companies with sufficient capital and technical
resources to participate.

However, the combination of

persistent low world oil prices and the need to build a
4,000 km, $6 billion pipeline to the industrialized coastal
markets of eastern China is likely to deter significant
foreign exploration of the western basins for at least a few
years.

A few companies (Occidental, JNOC, and Arabian Oil

Company) are reported to be planning to conduct geophysical
studies on the western basins.

However, we believe that at

the present stage, these activities are more in the nature
of technical assistance projects than of full-scale
exploration commitments.

In the event of oil price recovery to 1985

levels

($25/bbl) we would expect to see a rapid resurgence of
interest in exploration in western China.

Even under

persistent low prices, the western basins represent a huge
magnet for foreign exploration capital. Some foreign
exploration activity in the western basins should be
anticipated by the late 1980's or early 1990's.

It is

impossible, even on a speculative basis, to project the
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magnitude of capital or drilling commitments under such
programs at the present time.

7.7 Contract and Cost Issues:

China's Production-Sharing-Contract, particularly the
Model Contract that was the basis for first-round offshore
contracts, has been discussed in detail in a number of
public and commercial publications, so that we need not
repeat a detailed analysis of the basic contractual format
here.

Rather, we will simply present the basic structure of

the contract in outline form below, and then focus on key
changes and commercial concessions under the second round of
offshore bidding, and on likely formats for land
exploration.

China's offshore Model Contract is essentially a "Risk"
or "Production-Sharing-Contract" (PSC) with a joint equity
feature. The foreign operator takes 100%

of the cost and

risk at the exploration phase. Both sides participate in
capitalization of f i e l d development, with CNOOC having the
right to up to 51% equity investment in any field
development project, at its own discretion. All payment of
profit and equity shares and taxes is in kind (i.e. in
crude). Each "contract area" is subject to a separate
agreement and to separate profit/loss accounting. Operations
for each contract area are governed by a Joint Management
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Committee, with a Chinese Chairman, and a foreign ViceChairman.

Preference in service subcontracting is accorded

to Chinese or joint venture companies, provided they are
competitive with foreign bidders in price and quality of
service.

We do not expect these basic features of the contract
to change, either under the second and subsequent rounds of
offshore bidding, nor in contract negotiations for land
exploration.

The principal motivation for involving foreign

companies in exploration in the first place was to
externalize front-end exploration risk while introducing
advanced geophysical and drilling technology.
motivation has not diminished.

This

We very much, therefore,

expect to see all foreign exploration contracts in China
continue to conform to the general outlines of the
"Production-Sharing-Contract."

There is, on the other hand, considerable room for
maneuver and for contractual concessions by CNOOC within the
general PSC framework.

Some basic concessions have already

been made, and pressure is being exerted by the foreign oil
companies for additional concessions that will help to make
exploration offshore China commercial under an extended
$15/bbl price regime. During August 1986,

40 representatives

of 15 oil companies met with CNOOC in private group sessions
in Guangzhou to discuss the contractual framework and the
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link between oil prices and exploration incentives.

Our

interviews with major offshore operating groups in Guangzhou
and with petroleum planning authorities in Beijing
on a number of key contractual issues.

touched

The major points of

discussion include the following:

1. Faster cost recovery on small fields.

After

protracted negotiations, CNOOC has accorded Total a
two-year period of 100% cost recovery for development
of Weizhou 10-3, provided that output remains below
20,000 bopd during the test production period.

Other

companies are likely to press for higher rates of
front-end cost recovery for small field development
than the 50% originally allotted under the Model
Contract.

2. Lower taxes and royalties. CNOOC has unilaterally
removed the 12.5% royalty on field production under
20,000 bopd in an effort to make small and medium field
development economic.

Companies are pressing for

relief from the royalty across the board, as well as
for reduction in the 40% corporate profits tax and 10%
local tax surcharge. The companies are also pressing
hard for simplification of burdensome auditing and tax
reporting procedures.
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3. Higher front-end rates of return. At least one major
oil company operating offshore China has suggested a
formula under which the equity split would apply to
total recovery over the 15-year payout period, rather
than to current production.

Thus, for example, CNOOC

might take a 25% equity share on a 51% investment in
field development for the first five years, a 51% share
for the second five years, and a 75% share during the
third five years.

This would accelerate the rate of

return for the foreign partner at the front end.

The

problem from CNOOC's perspective is that they would
bear a higher burden of the risk of decline in field
output over the 15-year payout period. On the other
hand, CNOOC might well benefit from long-range upward
price trends under this formula.

We are not aware of a

contract that includes this feature to date, but we
know that it has been under discussion.

4. Consolidation of profit/loss for multiple contract
areas. The potential profitability of offshore
exploration in China would be considerably improved by
consolidation of profit/loss statements for a single
operating group across several contract areas and
perhaps even for land and offshore exploration
contracts. Consolidation would also increase the costrecovery incentive for small field development, but it
would cut deeply into Chinese tax revenues at the
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production stage.

We are not aware of any significant

concession in this area to date.

5. Separation of seismic and drilling work commitments.
Both BP and Cluff have negotiated exploration contracts
for second-round

areas in the Yellow Sea that provide

for seismic surveys with an option to d r i l l , rather
than a predetermined drilling work program. This
reduces the risk of exploration in entirely new zones
or in areas that have been unproductive in previous
drilling.

This concession may not, however, be

extended to contract areas near previously successful
wildcats, such as the areas near the ACT and Phillips
discoveries.

6. Reduction in charges for local labor, rents, and
operating costs. Concern about high local charges and
operating costs varies widely from one company to
another. One of the major operating groups is so
incensed about Chinese labor charges for professionals
(geologists, engineers, and managers) that they have
withheld payment on such charges for several years.
Another operator points out that their total local
costs for labor and administration are less than 20% of
the operating budget, of which only about half is paid
to the Chinese side. Even a 50% reduction in local
charges would therefore create only a 5% savings on
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total operating costs —
example to rig day rates.

trivial when compared, for
CNOOC and the central

government in Beijing have pledged to lower labor
charges, rents, and other local expenses across-theboard, but the effect of these promises remains to be
felt in practice.

In general, it should be pointed out that

contractual

and operating conditions may be more flexible for land
exploration projects than for the second round of offshore
contracts. The China National Oil Development Corporation is
even toying with non-PSC contractual formats, such as a flat
royalty contract or farm-out options, to encourage a higher
level of interest in land exploration. On the other hand,
the significantly higher level of provincial and local
involvement in land exploration and the intrusion of
exploration activities on local populations (e.g. damage to
rice paddies by seismic crews) may raise the cost of land
operations.

Whatever the outcome on specific contractual

issues,

there is no question that MOPI, CNOOC, CNODC, and the
Chinese tax authorities (Ministry of Finance) are under
considerable pressure to make concessions and that this
pressure is directly related to the current world oil price
situation, as well as to first-round drilling results. The
challenge, from the Chinese perspective is to increase near-

203

term exploration incentives without making retroactive
concessions or concessions that could lead to deep future
losses in the event of price recovery.

7.8 World Bank Loans:

Since 1983,

the World Bank has become an important

source of foreign exchange and development capital for
China's petroleum industry.

In just three years (1983-

1985), the World Bank made commitments totaling $486 million
in long-term (5 years grace, 20 year payment), low interest
(approximately Libor) loans (Table 7.8.1).

Loan disbursements through March 31, 1986
million.

total $141.7

Thus, even without additional loans, China can

expect to receive $345 million in additional petroleum
development capital from the World Bank.

In fact, the World

Bank plans to expand its rate of lending to China from 1986
through 1990,
year.

to average lending of $1.8-1.5 billion per

Energy sector loans have comprised 16% of total World

Bank loan commitments to China since 1981, while petroleum
industry loans have comprised about 10%.

If we assume that

this ratio will continue to hold, then new World Bank loan
commitments to China's petroleum industry would average
about $150-200 million per year by 1990.

But continuation of

depressed oil prices could cut this by 50% to $100 m i l l i o n
per year or less.

T a b l e 7.8.1: WORLD BANK LOAN DISBURSEMENT SCHEDULES
(mi I I ion U.S. $)

PROJECT

TOTAL LOAN
COMMITMENT

DAQ I NG
(oilfield)

$163. 2

ZHONGYUAN
(oilfield)

$100. 8

KARAMAY
(oilfield)

$100. 3

WEI YUAN
(gas f i e l d )

$25. 0

L I AODONG
(off s h o r e o i l )

$30 . 0

FERTILIZER
( r enova t ion)

$97. 0

TOTAL

$516. 3

SCHEDULED
DlSBURSEMENTS1985
1983
1984
$30.0

$30.0

SOURCE: Wo r I d Bank

ACTUALLY
DISBURSED
(3/31/86)

1986

1987

SCHEDULED
-DlSBURSEMENTS-1988
1989

$90.0

$30.0

$67.8

$12.4

$27.0

$58.0

$66.2

$15.8

$8.0

$7.7

$32.0

$54.0

$6.3

$2.0

$12.0

$9.0

$5.0

$10.5

$12.0

$13.0

$39.0

$40.0

$5.0

$75.2

$110.0

$65. 8

$19.0

$117.0

$96.0

$141.7

1990

$2.0
$2.5

$2.5
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The focus of World Bank loans within the petroleum
industry varies from one project to the next.

The three

o i l f i e l d loans (Daqing, Zhongyuan, and Karamay) are centered
around a number of field development sub-projects, including
exploratory drilling, reservoir engineering and development,
heavy oil recovery and EOE, technical training, drilling,
oil and gas processing, and many other areas.

All of these

sub-projects are targeted at extending the life of China's
existing major oilfields and at the introduction of modern
oilfield technology and management practices.

The gas field

project (Weiyuan in Sichuan) is designed to solve a specific
production problem —

premature water coning.

The Liaodong

Bay offshore loan is for appraisal of the Chinese discovery
Jinzhou 20-2,

and is the first World Bank loan of this type

anywhere in the world.

The fertilizer loan is for technical

upgrade and energy conservation equipment at five existing
ammonia/urea plants and is the only World Bank loan to China
to date in the downstream petroleum sector.

Based on interviews in Beijing with the World Bank, as
well as with China's State Planning Commission and State
Economic Commission, there is currently some reluctance on
the Chinese side to accept new World Bank loan proposals in
the petroleum sector.

Beijing is apparently concerned about

existing repayment obligations in the face of declining
crude and products export revenue.

The o i l f i e l d loans were
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justified originally within China's petroleum bureaucracy
with the argument that increased capacity would sustain or
increase export volume and thereby repay their own foreign
exchange obligations. The fertilizer loan can be
rationalized as an import substitution project. But falling
world oil prices dilute the logic of both of these
arguments.

We project that future World Bank loan commitments to
China's petroleum industry may show some sensitivity to oil
prices.

Under the moderate price ($15-25/bbl) scenario, we

would anticipate that new World Bank loan commitments to
China's upstream and downstream oil industry may stabilize
at about $50-100 million per year.

Disbursements, which are

currently running far behind new loan commitments, would
only gradually rise to the $100 million level.

Under a price recovery ($25-30/bbl) scenario, World
Bank petroleum loans to China's petroleum industry are more
likely to rise in line with general World Bank lending
programs, to perhaps $150-200 million per year in new loan
commitments by 1990.

Under this more optimistic projection,

loan disbursements may reach $175 million per year by 1990,
more than double the current level.

One possible World Bank loan project deserves
particular mention.

Consideration is now being given to a
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loan package that would finance a substantial portion of the
planned natural gas pipeline from Sanya to Guangzhou.

Since

total construction costs for the project may reach $400
million (not including offshore field development or the
subsea pipeline), a World Bank loan on the order of $200-300
million might be anticipated.

A loan on that scale would

represent a substantial capital inflow to China's petroleum
industry and would greatly increase the commercial viability
of the Arco offshore gas project.

No loan proposal or

approval had been made formally at the time of writing and
the final agreement for the project remains in limbo.

7.9 Foreign Downstream

Investment:

A careful screening of investment data and fragmentary
reports reveals that despite a great deal of publicity
regarding prospective joint venture refineries to built
along China's coastline, there has been almost no
significant foreign investment to date in the downstream
petroleum sector.

This contrasts rather sharply with rapid

acceleration in domestic investment in the refining,
petrochemical, and chemical fertilizer industries,
investment that grew at 15-16% per year during the Sixth
Five-Year Plan (1981-1986).

It also stands out against the

background of multi-billion dollar investments in offshore
exploration and other upstream activities.
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Proposed Coastal Refineries:
Proposals have been put forward for the construction of
several major coastal refineries that would utilize both
foreign capital and foreign technology.
began to surface as early as 1981,

These projects

in response to the

expectation that offshore production would be substantial
and that China could add to the value of its offshore oil by
exporting petroleum products rather than crude.

The

projects were then picked up and amplified by local
governments and Special Economic Zone administrations as a
means of accelerating the pace of coastal economic
development.
since 1981

The coastal refinery proposals put forward

include the following:

1. A small (5,000 bopd) refinery to be built by Ampac
Oil Ltd. in Zhanjiang at a total capital cost of $15
million. The project was first announced in 1983 and
has disappeared from public view on several occasions,
only to be revived again. The principal difficulty with
this project is apparently the lack of available
finance capital from Ampac's parent, Chinatex Oil and
Gas Co., Ltd. An unspecified Chinese guarantor
(possibly SINOPEC )for the commercial bank loan has
been found, but it is not clear where the refinery
would obtain feedstock crude or what market it would
serve.
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2. A very ambitious ($2 billion) refinery/petrochemical
plant with distillation capacity of 100,000 bopd
designed to handle Pearl River Basin crudes was planned
for the Mawan area of the Shenzhen Special Economic
Zone in 1983.

This project has made several abortive

efforts to recruit foreign oil company investors and
remains unable to raise the necessary capital in the
face of mixed first-round offshore drilling results and
stiff low-cost competition from existing Singapore
refineries. Mutual Oil of America agreed to build the
refinery in May 1985 at a capital cost of $450 million,
but there has been no movement toward implementation.
Local leaders of the project in Shenzhen now face
criminal corruption charges for laundering foreign
currency and other commercial offenses.

3. A 100,000 bopd refinery and associated ammonia-urea
complex were planned for Shantou (Swatow), 400 km east
of the Shenzhen project. Again, the principal obstacle
is the lack of serious foreign investment interest in a
project that would add to the regional glut in refinery
capacity without an identified crude source or export
market.

4. In 1984, a consortium of Spanish companies
(Technicas Reunidas and Centunion) announced plans to
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build a 50,000 bopd refinery at Meizhou Bay in Fujian
Province.

This refinery would have processed Shengli

crude for the local Fujian market and for export. Total
cost of the refinery would be in the range $700-830
million. The project was placed on hold in April 1986
because of China's current foreign exchange squeeze.

Of the four projects, only the smallest —

the Ampac

refinery in Zhanjiang, has moved to the construction stage.
Coastal refinery construction in China must depend on export
markets for repayment of the necessary foreign exchange
financing.

That fact locks each project into general

regional market conditions, where there is a persistent
surplus of refining capacity already available.

The capital

cost of new export refinery construction cannot be justified
in today's market anywhere

in East or Southeast Asia. China

is no exception to this rule despite the enormous potential
of the domestic market for refined products.

We do not

expect early revival of coastal refinery projects in China
without a substantial recovery in world crude prices
($25/bbl). Thus we have not projected any foreign investment
in this sector through 1990.

Downstream Joint Ventures:
There has been minor foreign activity in retail
marketing of gasoline and other refined products locally in
the Shenzhen Special Economic Zone.

Several companies
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(Caltex and Mobil) have small tank farms and a few retail
gasoline stations in the 8EZ.

This activity is more

designed for advertising and market entry purposes than as a
serious investment.

As part of its "special contribution"

under its offshore exploration contract, the Sun Company has
a joint venture with SINOPEC for a lubricants blending and
packaging plant, also located in the Shenzhen SEZ.

The

project is capitalized at $6.5 million and has a capacity of
50,000 tons of finished lubricants per year.

Several engineering companies, including Kellogg,
Fluor, and C.E. Lummus, have joint ventures with SINOPEC for
the provision of engineering services in the downstream
petroleum sector, specifically in plant design and
construction management.

However, we do not believe that

significant levels of front-end investment are required by
these joint ventures, which simply bid on a project and then
gear up to implement any contracts that are obtained.

The only foreign investment project in the fertilizer
industry is a three-way joint venture among the China
Chemical Construction Corporation, Kuwait Petrochemical
Corporation, and the Tunisia Phosphoric Acid Chemical
Fertilizer Corporation to build a compound fertilizer plant
at Qinhuangdao, a port city on the Bohai Gulf.

This plant

project has a designed capacity of 480,000 tons per year of
d.a.p. and 600,000 tons per year of n.p.k.

It was announced
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subsequent to a visit to China by Kuwaiti Minister of
Petroleum Ali Khalifa in January 1985

and has elements of an

aid project. The project is moving forward only slowly, if
at all.

A world-class ammonia/urea complex was to have been
built with foreign capital in northern Hainan to utilize gas
from Arco's offshore discovery, Yacheng 13-1.

However, this

project faces the same condition of glut on international
markets and the same shortage of Chinese foreign exchange as
has deterred the coastal refinery projects.

The Hainan

fertilizer project could be revived, but not on the scale
originally planned.

No capital is currently allocated for

such a project.

A check of MOPERT foreign investment data tells pretty
much the same story.

Total foreign investment in the

"chemical industry" according to these data is in the range
of $20-50 million per year.

Based on a list of active joint

ventures, also compiled and published by MOFERT, it appears
that all of these projects are for end-user plastics,
textiles, and pharmaceutical production, too far
"downstream"

to be considered part of the petrochemical

industry. We are unable to identify even a single refining,
base petrochemical, or fertilizer project (other than those
discussed above) involving any significant level of foreign
investment.
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It is possible that significant levels of foreign
investment could be introduced into China's downstream
petroleum sector during the next five years. However,
nothing in our in-country interviews indicated that SINOPEC
was moving rapidly in this direction.

SINOPEC apparently

prefers to continue to accelerate domestic investments for
the domestic market without significant foreign involvement
Projects that would recover foreign investment from exports
are doomed by international market conditions.

It is,

perhaps significant that the dominant motivation for
downstream construction in the petrochemical and fertilizer
industries is import substitution,

a problem that cannot

easily be solved by foreign investment without re-export of
at least some product.

7.10 Total Projected Foreign Investment:

We are now in a position to provide summary data on
foreign investment patterns in China's petroleum industry
Tables 7.10.1 and 7.10.2). It should be emphasized that
these data are provided on a "best guess" basis.

They are

accurate to an order of magnitude and reveal underlying
trends, but still represent just an approximation to
reality.

The projections show roughly what will happen to

petroleum investment in China under two world oil price
scenarios, a "moderate price" scenario (J15-20/bbl in

Table

7 . 1 0 . 1 : ESTIMATED FOREIGN INVESTMENT IN CHINA'S PETROLEUM INDUSTRY
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Committed Investment
U t i l i z e d 1 nvestment
Committed ^/Contract
R e m a i n i n g Commitments

12
$1 ,099
$318
$92
$780

0
$0

$200
$481

36
$2,500
$1 ,792

$40

$69

1

18

$170
$179
$170
$772

$1 ,031
$292
$1,511

$988

0
$0
$20

0
$0
$20

2

1

4

$300

$350
$130
$350
$544

$774
$230
$193

1
$25
$5
$25
$20

$1
$25
$5
$25

$523

$57

5

4
$50

$708

4
$50

$250

$100

$100

$13
$508

$308

$108

$104

1
$150
$115

$140

$440

$510

$230

1

1
$15
$20
$15
$10

$650

$13

OFFSHORE DEVELOPMENT

1
$124

Numbe r of Cont rac t s
Committed I n v e s t m e n t
Ut i 1 i zed 1 nvestment'
Committed $/Contract
R e m a i n i n g Commitments

$20
$124
$104

$40
$150

$84

$64

$324

2
$300
$614
$150

LAND EXPLORATION

Numbe r of Cont rac t s
Committed I n v e s t m e n t *
Ut i 1 i zed 1 nvestment *
C o m m i t t e d $/Contract
Remaining Commitments

$10
$10

$15
$10
$15
$20

4
$60
$70
$15

WORLD BANK PETROLEUM LOANS

Number of Loans
Loan Commi tment s
Loan Disbursements
R e m a i n i n g Commitments

0
$0
$0

0
$0
$0

2

1

2

$263
$15

$100

$60

$66

$248

$289

$345

$122

2
$100

$486
$141

2

2

$100

$100

$100
$370

$100

$370

$75

10
$500
$475

$370

TOTAL FOREIGN CAPITAL

Commi 1 1 ed Cap i t a 1
Ut i 1 i zed

Capi t al

R e m a i n i n g Commitments

$1 ,222

$170

$1 ,294

$400

$697

$3,784

$150

$266

$115

$338

$199

$327

$623

$682

$2, 168

$439

$325

$360

$884

$855

$1 ,823

$1 ,600

$1 ,327

$1 ,207

$717

$1 ,616

Source: MOFERT, U.S. D e p a r t m e n t of Commerce, N a t i o n a l C o u n c i l for U.S.-China T r a d e ,
W o r l d Bank, and China Energy V e n t u r e s .
Note: 1985 World Bank loans i n c l u d e one loan for f e r t i l i z e r p l a n t r e n o v a t i o n .
O t h e r w i s e a l l W o r l d Bank loans h a v e been i n t h e u p s t r e a m s e c t o r .
See T a b l e 1 . 4 . 1 for r e f e r e n c e w o r l d p r i c e p r o j e c t i o n .

$910

$1 ,809

u t n e r w i s e a l l w o r l d banK loans nave been I n t h e u p s t r e a m sector.
See T a b l e 1.4.1 for reference w o r l d p r i c e p r o j e c t i o n .

T a b l e 7.10.2: ESTIMATED FOREIGN INVESTMENT IN CHINA'S PETROLEUM INDUSTRY

-WORLD PRICE RECOVERY SCENARIO--( U n i t : m i I I ions of U.S. d o l l a r s )
1979-1981

1982
-6TH

1983

1984

1985

CUMULATIVE
1979-1985

1986

FIVE-YEAR PLAN-

PROJECTED1988

1990

CUMULATIVE
1986-1990

•7TH FIVE-YEAR PLAN-

OFFSHORE EXPLORATION

Numbe r of Cont ract s
Committed Investment
U t i l i z e d Investment
C o m m i t t e d $/Contract
R e m a i n i n g Commitments

12

$1 ,099
$318
$92
$780

1
$170
$179
$170
$772

18
$1 ,031
$292
$57
$1,511

0
$0
$20

0
$0
$20

$84

$64

0
$0
$523

36
$2 ,500
$1 ,792

$988

5
$200
$481
$40
$708

2
$300
$40
$150
$324

1
$350
$130
$350
$544

4
$774
$230
$193

1
$25

1
$25

$5

$5
$25

$69

4
$50
$250
$13
$508

2
$60
$200
$30
$228

2
$100
$150
$50
$128

2
$104

$300
$240
$150
$560

1
$150
$240
$150
$380

$10

4
$60
$20
$15
$90

$50
$50
$25
$90

2
$130
$95
$360

2
$150
$125
$410

2
$200
$175
$460

10
$830
$695

12
$370
$950

$31

OFFSHORE DEVELOPMENT

Number of Cont r a c t s
Committed Investment
U t i l i z e d Investment
Commi t ted $/Cont ract
R e m a i n i n g Commitments

1
$124
$20
$124
$104

$440

6
$900
$1 ,064
$150

LAND EXPLORATION

Numbe r of Con t r a c t s
Committed Investment
U t i l i z e d Investment
C o m m i t t e d $/Contract
R e m a i n i n g Commitments

$25
$20

$10

2

12
$220
$150
$18

WORLD BANK PETROLEUM LOANS

Number of Loans
Loan Commi tmen t s
Loan D i s b u r s e m e n t s
R e m a i n i n g Commitments

0
0
$0

0
$0
$0

2
$263
$15
$248

1
$100
$60
$289

2
$102
$66
$325

$466
$141

Commi t i e d Cap i t a I

$1,222

$170

$1,294

$400

$677

$3,764

$180

$570

$500

$2,320

U t i I ized Cap!tal

$338

$199

$327

$623

$682

$2,168

$459

$585

$615

$2,859

R e m a i n i n g Commitments

$884

$855

$1 ,823

$1 ,600

$1 ,596

$1,317

$1,287

$1,057

TOTAL FOREIGN CAPITAL

Source: MOFERT, U.S. D e p a r t m e n t of Commerce, N a t i o n a l C o u n c i l for U.S.-Ch i na T r a d e ,
W o r l d Bank, and C h i n a Energy Ventures.
Note: 1985 W o r l d Bank loan commitments i n c l u d e one loan for f e r t i l i z e r p l a n t .
O t h e r w i s e a l l W o r l d Bank loans h a v e been i n t h e u p s t r e a m sector.
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constant 1986
($25/bbl).

dollars) and a "price recovery" scenario

Our principal conclusions

are the following:

1. Total committed foreign investment and loans to
China's petroleum industry were about $3.8
between 1979

and year-end 1985,

billion

of which (2.2 billion

was actually utilized and $1.6 billion in outstanding
commitments remained at year-end

1985.

2. We project utilization of $1.8-2.9 billion in
foreign capital in the petroleum industry over the next
five years, a level roughly comparable to the past five
years. In the event that depressed world oil prices
persist, utilization of foreign capital would be at the
lower end of this range, at about $1.5-2 billion, or
just 10-20% lower than the previous investment rate.
Price recovery would increase the use of foreign
investments and loans to about $2.5-3 billion, a 20-30%
increase over the 1979-1985 period.

3. Newly committed foreign capital would fall off
sharply (from $3.8 billion in 1979-1985) to just $0.9-1
billion in the 1986-1990 period under the moderateprice scenario, perhaps leading to very low foreign
investment levels in the subsequent five years (19901995). Most of this decline would be in offshore
exploration activities. Under the price recovery
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scenario, newly committed capital will reach $2-2.5
billion over the next five years, which in combination
with the $1.6 billion in remaining commitments should
be enough to sustain modest but steady growth in
foreign capital utilization to 1990 and beyond.

4. Foreign offshore investments are shifting

rapidly

away from new exploration and into field development as
a means of cost recovery. This shift will be very
pronounced under sustained low oil prices, as annual
offshore exploration declines to the $50-100 million
per year level.

Under the price recovery

offshore exploration investment may

scenario,

also decline, but

less steeply, to $150-250 million per year, a
substantial decrease from the $500 million per year
peak level reached in 1984 and 1985.

5.

Offshore field development investments will

increase to $100-150 m i l l i o n per year even under the
moderate-price scenario, because of the momentum of
first-round discoveries and the incentives attached to
cost recovery.

Under the price recovery scenario,

foreign investment in offshore o i l f i e l d development may
continue to grow to about a quarter billion dollars per
year, and could well be sustained at that level into
the 1990's, even on the basis of small and medium field
discoveries. This is still a far cry from the "$10-20
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billion" commonly projected as the total capital cost
for offshore field development in China just a few
years ago.

6. World Bank loan disbursements will increase as a
proportion of total foreign capital over the next five
years. World Bank loans to the Chinese petroleum
industry may be in the range of $500-800 million
between 1986

and 1990,

in addition to the $345 million

in undisbursed loan commitments remaining at the
beginning of 1986.

Low oil prices may make the

Ministry of Petroleum Industry somewhat more reluctant
to accept World Bank loans, but such loan activity is
almost certain to continue at significant levels,
particularly if other sources of foreign capital begin
to dry up.

7. Total capital commitments to land exploration in
China by foreign oil companies are likely to be quite
modest under either price scenario —
range of $50-200 million by 1990.

perhaps in the

The only combination

of events that might precipitate significant (multibillion dollar) foreign exploration onshore during the
next five years would be the combination of an opening
of the vast western sedimentary basins to foreign
participation and very high world oil prices ($3035/bbl by 1990).
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These are our general findings regarding the likely
pattern of foreign investment in China's petroleum industry
over the coming five-year period. The only element of the
equation controlled from the Chinese side is the contractual
and cost framework within which petroleum exploration and
development activities by foreign companies takes place. It
is clear that major contract concessions, probably beyond
any currently contemplated by the Ministry of Petroleum
Industry or its corporate subsidiaries

(CNOOC and CNODC)

would be required at prevailing world oil prices, to restore
the levels of exploration investment attained in the
1985 period.

1984-

Prom the Chinese perspective, the difficulty

in making such deep contractual concessions may be less the
commercial cost than the political cost. It would be
politically risky in the context of China's bureaucratic
politics, even for the powerful "petroleum faction," to be
viewed as having "sold out" a sovereign resource
to foreign interests.
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