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Introduction

The oil sector in China has been the focus of major structural reforms and high-level attention from the Central government in recent years.
Despite broad policy moves towards a more market-oriented oil sector, government ownership, limited foreign investment, and inefficient
strategies for expansion still largely characterize the industry.

In an effort to make its oil industry internationally competitive, China began to reorganizeits oil sector in the late 1980sinto large transnational
socialist corporations, each with responsibility for a particular operational segment of the oil business. Utilizing planned economy strategies,
China had several giant state oil companies that handled different operational functions:

*All onshore oil exploration and production was handled by China National Petroleum Corp. (CNPC).

*All offshore exploration and production was organized by Chinese National Offshore Oil Corp. (CNOOC) though CNOOC opened quickly to
foreign partnerships.

*Most refining and marketing was overseen by China National Petrochemical Corp. (Sinopec) though some provinces, municipalities, and even
local villages operated refineries and other related facilities.

*All international trade in crude oil and petroleum products was handled by China National Chemicals Import and Export Corporation (Sinochem).

This organizational structure by operational activity created many market distortions as political struggles ensued over division of input costs and
profits. For example, CNPC was forced under this system to sell the majority of its crude to Sinopec refineries and other powerful domestic
industrial consumers at prices substantially below international levels, reducing CNPC profitability and limiting capital for investment in
exploration and production activities. As aresult, growth in China s overall oil production levels began to slow, raising new internal questions
about petroleum security and market reform.

A decision was made in 1998 to reorganize the industry once again, this time to create two vertically integrated oil companies with geographic
rather than operational function-oriented focus. The transformation was achieved through asset swaps between CNPC and Sinopec, leaving CNPC
with about 70% of onshore domestic production and 30% of refining and Sinopec with 25% participation in the upstream sector and about 65% of
refining. The majority of CNPC' s assets are in the northern half of the country, while Sinopec’ s activities focus on the middle to southern part of
China. The current system still suffers from some non-commercial oil movements, inefficient accumulations of inventory and lack of completely
transparent pricing.

In the spring of 1998, China announced a major price reform initiative to replace atwo-tiered system that had applied state-controlled pricing to
about 80% of onshore domestic production controlled by CNPC and market-related pricing to the remaining output. Under the new reforms, the
State Council approved a plan to set domestic oil prices at levels linked to international markets. Crude oil prices are set under a market-related
monthly price linked to the price of foreign crude in the Singapore market. Recommended marker prices are also set at market-related levels for
petroleum product prices and adjusted every 2 months. Oil giants CNPC and SINOPEC are permitted to alter petroleum product prices by 5
percent from this base price as necessary. Despite these attempts at price reform, China' s domestic crude oil and products prices are still not
completely decontrolled. The use of market averages means that domestic prices can vary significantly from world oil prices when world prices
make large movements. In addition, transportation and port costs are not handled in a systematic, transparent fashion, thwarting free market
signals. As aresult, short run distortions and inefficiencies are still prevalent, clouding investment decision making.

The reorganization of China’s oil sector came too late to prevent the country from becoming a net importer of crude oil in the 1990s. Since 1979,
China s oil demand has grown faster than domestic oil production. Oil consumption rose from 2.1 million b/d in 1990 to 3.5 million b/d in 1997

and is about 3.95 million b/d currently. Last year, net crude oil imports were over 554, 000 b/d, down dightly from 1997. Net refined product

imports stood at an estimated 417,000 b/d, not including an additional 70,000 b/d to 100,000 b/d of illegally smuggled gasoil, fuel oil and other
products.The total level of these imports is expected to grow substantially in the coming years as China’' s domestic oil requirements continue to
increase while its domestic oil production fails to keep pace. Should China's oil production levels remain relatively stagnant as has been the case
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for several years, China s oil import levelswill grow to between 2.0 and 4.0 million b/d over the next ten years.

The implications of China s shift to aworld energy importer are significant. China's oil demand could represent as much as 17 percent to 23
percent of total Asian oil demand and 5 percent to 7 percent of total world demand for oil by 2010, making China s influence on and vulnerability
to international oil markets significant. China' s energy insecurity will also influenceits foreign policy agenda and the geopolitics of oil into the
21t century.

The growing discrepancy between demand and domestic supply will leave China with tough choices. Solutions to this increasing energy
"Iinsecurity" include the following: i) abig push to develop oil and natural gas resourcesin Western China despite the huge requirement of capital
investment, high production costs and geological risksii) increased reliance on Persian Gulf and other crude oil suppliersthat are distant from
China despite the geopoalitical risk that accompany this option iii) construction of amajor oil (and possibly natural gas) overland pipeline from
Kazakhstan and iv) construction of facilities and pipelines to allow the importation of natural gas from east Siberia or liquefied natural gas (LNG)
from Southeast Asia and the Middle East. Overland pipeline options devel op routes that avoid the risks associated with long supply lines by
tanker. But since tankers offer lower transport costs than pipelines for ail,

the issue becomes one of how much diversification of supply routesisworth.
Back to top
The Outlook For Oil Demand In China
Forecastsfor Future Chinese Oil Demand

Chinese demand for oil (and oil products) can be expected to increase sharply over the next two decades. Using very conservative estimates,
including the assumption that the energy mix in industry, the residential and commercial sector and in transportation will remain constant at their
1995 levels, Medlock and Soligo have estimated energy and oil demand for 2010-2020. These estimates are shown in Table 1. For 2010, ail
demand is estimated to be between 5.4 and 7.0 million b/d, corresponding to GDP growth rates of 3.2% and 7.9% respectively. For 2020, demand
is estimated at 6.8 - 10.9 million b/d, again for growth rates 3.2% and 7.9%. These estimates compare with DOE reference case projections of 7.0
mill b/d in 2010 and 11.2 mill b/d in 2020. The DOE "reference case” assumes areal GDP growth rate of 7.9% and are very similar to those shown
for a7.2% per capita GDP growth scenario.

On the other hand, if the sectoral energy mix changes, asit most likely will, oil demand will exceed these estimates. For example, assume that the
oil component in the energy mix in transportation rises from 62% to 80% by 2010 and then gradually to 90% by 2010 - a reasonable assumption
given that transportation growth will be dominated by growth in private transport in owner-owned vehicles. In this case, oil demand in 2010 will
be between 5.8 and 7.6 million b/d, depending on GDP growth rates, and between 7.6 and 12.3 mill b/d in 2020.

Regardless of what GDP growth rate one assumes, oil imports will rise, both absolutely and as a share of total oil and energy use. By 2010, our
estimates for imports lie between 2.0 and 4.0 million b/d. For 2020, our estimates are 3.3-7.4 b/d. Including projected increases in LNG imports
will further indicate a growing dependence of foreign energy supplies, raising the issue of energy security for China.

Back to top
China’s Refining Sector: The Challenge of M eeting Regional Oil Imbalances

Therefining industry in Chinaincludes over 100 refineries and petrochemical plants with atotal capacity of around 4.75 million b/d (not including
alarge, uncounted number of very small, locally operated refineries) making China one of the largest refinersin the Asia pacific region.
Worldwide, only the U.S., Russia and Japan have larger refining capacity than China. Sinopec still controls about 3.36 million b/d of the country’s
total refining capacity. CNPC holds another 505,000 b/d with the rest controlled by local independents.

Table 2 gives projected refinery capacities by type of crude that can be refined to the year 2005 as compiled by Asia Pacific Energy Consulting
(APEC). Assessing projects aready announced and planned, APEC anticipates that China’ s refining capacity will rise to about 5.8 million b/d by
2005.

Table 2:China Refinery Capacity by Crude Tolerance (Thousands b/d)
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]Crude Type |1998 ]2000 |2002 ]2005
]a/veet: < 0.9%S (1) |4,350 ]4,050 |4,050 3,700
]Medium Sweet: 0.9-1.15%S |160 1300 |550 1750

’SOUI’: 2%Sor Higher |24o ]600 |7oo 1,350
’Total |4,750 ]4,950 |5,3oo 5,800

Note: Chinese central government announced in early 1999 that up to 500 thousand b/d of
'illegal’ refining, basically simple distillation, would be closed down by 2000. We have
included in our 1998 numbers approximately 300 thousand b/d in base refining capacity that
isrun mainly by provincial and municipa state oil companies and have deleted that from our
base capacity for the year 2000. All of this capacity ran on domestically produced waxy sweet
crudes.

Back to top

Depending on China’ s economic growth rates and future refinery construction plans, the country may increasingly have to import petroleum
products if high case demand growth scenarios ensue and large refinery investments are not made between 2005 and 2010. Much of China's
existing refining capacity is aged and designed to refine the waxy high quality oil that is produced domestically. This physical limitation restricts
China simport choices.

China does not have the right kind of capacity to refine large amounts of the lower quality supplies that are produced in Persian Gulf countries
such as Irag, Iran, Saudi Arabiaand Kuwait. As shown in Table 2, Chinais projected to have only alittle more than 1.35 million b/d of capacity to
process this lower-quality Persian Gulf oil by 2005. Chinawill have to import low sulfur supplies, some of which will come from Abu Dhabi,
Oman and Y emen. The geopolitical consequences of this circumstance will be discussed later in this paper.

China sfirst refineries were built in the Northeast, so as to be close to the Daging oil field and northern and eastern coastal regions with high
refined product demand. A series of refineries were also built in the Middle and lower Y angtze regions and on the coast along the Bohai, Y ellow
and East China Seas. More recently, however, refineries have sprung up in the South, partially in response to rapid economic growth in that
section of Chinaand in anticipation of an increasing reliance on imported Middle Eastern oil.

China s oil demand and petroleum product manufacturing capability are not efficiently matched, creating additional challengesfor its oil industry.
North, Northeast and Southern coastal China are the areas that currently have the largest demand for oil. Northeast China has traditionally been the
country’s most important industrial area, and that region houses not only the large Daging oilfield but some 1.2 million b/d in refining capacity.
Theregion isamajor exporter of crude and petroleum products to both other parts of China and to Japan and is expected to maintain this surplus
status well into the 21t century. North China, which includes the Shangdong, Shanxi and Hebei provinces as well as the cities of Beijing and
Tianjin, is home to the Shengli and other smaller oilfields and has close to 1 million b/d of refining capacity. However, oil demand in the region is
growing rapidly, and is expected to maintain a small refined product deficit into the coming decade. The other areas of the country have smaller
demands, and have either small deficits or surpluses.

The Lower Y angtze region, which includes the eastern seaboard around Shanghai, and Southern provinces (Fujian, Guangdong and Hainan) are
two of the fastest growing regionsin Chinain terms of economic development and energy demand and has only a small refined products deficit at
present. The Lower Y angtze region has around 750,000 b/d of refining capacity while the south, with two refineries in Guangdong at Maoming
and Guangzhou and one at Fujian, has a capacity of over 425,000 b/d. The oil deficit in both the south of China and the Lower Y angtze region is
expected to grow rapidly over the next five years.

Saudi Aramco, the Saudi state oil company, and Exxon have signed a memorandum of understanding to invest in upgrading arefinery at Fujian.
Foreign entry into the downstream industry has proved very difficult, however, and few ventures have proceeded smoothly. Total SA of France
hold a 20% stake in West Pacific Petrochemical Company (WEPEC) for an investment in the refinery Dalian. Exxon, ARCO and Caltex have also
pursued downstream ventures in China. ARCO currently owns over 20% in the Zhenair refinery but has had difficulty attaining marketing rights
inside China. The overall difficulty of China sinvestment climate in the refining sector will likely inhibit wide-scale construction of new facilities
to meet rising internal demand for petroleum products, barring major reforms in the oil sector.
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Back to top
China’s Supply Options
China’s Domestic Upstream Oil Sector

Table 3 shows China's major ail fields and the level of production of each. Total crude oil production in China now currently averages about 3.1
million barrels aday, most of which is concentrated in asmall number of highly productive fields. At present, over 50% of China s il output
comes from just two mature and declining fields —Daqging, located in Northeast China, and Shengli, located in the Northern Shangdong province.
Daging, China slargest ail field, produces about 1.1 million barrels aday (b/d). A small portion of this crude is exported to Japan but most of it is
transported by pipeline or railcar to refineries in North and Northeast China. Some Daging oil is shipped to the Lower Y angtze region and the
southern provinces by small coastal vessels and refined there. Shengli production averages about 600,000 b/d. About 220,000 b/d of Shengli
production remains in the Shangdong province for refining. The remainder is shipped by pipeline to the coast or to refineries along the Y angtze
river. Both fields are considered as over-drilled and are poor candidates for additional tertiary recovery schemes. Some decline in output ratesis
expected from both fields over the next five to ten years.

Table 3: Chinads Major Fields
Fied Province Region 1996 Output (thousands
b/day)
Daging Heilongjiang Northeast 1120
| Shengli Shandong North 600
| Liaohe Liaoning Northeast 300
Nanhai East IN/A Offshore 235
| Huabel Hebei North 93
Xinjiang Xinjiang |West |166
Dagang Shandong North 87
|Zhongyuan Henan North 80
|3ilin |3ilin Northeast 74
|Tarim |Xinjiang West 62
|Tu-Ha Xinjiang West 58
| Changaing Gansu Northwest 55
|Bohai IN/A Offshore 42
| Henan | Henan | North 37
|Qi nghai Qinghai |West |28
Nanhai West N/A Offshore 23
’Ji angsu Jiangsu Lower Yangtze 21
|Yanchang Shaanxi Northwest 18
|Jianghan |Hubei Middle Yangtze 17
Jidong |Hebei North 11
Back to top
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