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On the dual character of the revenue structure of residents in
Chinese cities and countryside
(Summary)
Qiyan Wang
Professor, Renmin University of China
Former Visiting Researcher, Research Division, ERINA

Jianghui Gong
Lecturer, The School of Economics and Business Administration, Beijing Normal University

In this article we analyze the dual character of the
revenue structure of residents in the city and the country-
side, the changes, and also the economic and systematic
causes forming these differences, on the basis of statisti-
cal materials collected from 1978 1o 1998 According to
this analyses, we put forward political recommendations.

1. Differentiating the residents of the city and the
countryside, and the hypothesis about the dual char-

acter of the revenue structure.

In the statistical materials about Chinese family

livelihcod, the mark of a resident belonging to the city or

the countryside is not his living place or the profession he
is in, but the system of household registration. There are
two types of residences in China  One is agriculture resi-
dence, the other is non-agriculture residence  Residents
who own agriculture residences mostly live in the coun-
tryside, and those who own non-agriculture residences
mostly live in the city

Buring the 1950s, the beginning of the Chinese
industrialization, because of the shortage of the nation’s
construction funds, the Chinese government selected a
policy attaching more importance to industry. The price
of farming products was cut and the price of industrial
products was raised. Thus, money was accumulated by
this unequal exchange between agricultural and industrial
products

Because of the policy which set apart the city and the
couniryside, and attached more importance to industry by
the system of household registration, there has been isola-
tion between the city and the countryside in the economy,
culture, etc, and the difference of revenue between city
and countryside residences has been enlarged  Because
the difference was inflexible, the dual revenue structure
was formed. This is called (in this article) the dual char-
acter of the revenue structure of the residents in the city
and the countryside.

2. Analysis about the change of the difference

From 1978 to 1998, the revenue difference appeared
as a very clear “U” shape tendency. 1985 was a tumn in
this process which can be divided into approximately
three periods The first is the reform period in the coun-
tryside, the second is the reform period in the city, and
the third is an adjustment reform period in the city.

From 1978 to 1998, the revenue of residents in the
city and the countryside were both raised, and at the same
time, the absolute difference of average incomeé per capita
of residents in the city and the countryside got bigger and .
bigger. In 1978, the difference of the average income per
capita of residents in the city and the countryside was 210
yuan, and this figure expanded to 3,263 yuan in 1998
The revenue of residents in the city was more than twice
that of residents in the couatryside in most years except
some special ones.

In fact, the revenue difference of residents in Chinese
cities and countryside presents itself not only in money
income, but aiso in recessive income.

3. The revenue difference of residents between con-
crete provinces and cities in 1998

The revenue difference of residents in the city and
the countryside is not the same among cities and
provinces when considering the situation of each
province. For example, Shanghai has the minimum rev-
enue difference. Iis ratio of revenue of residents in the
city and the countryside is only 1:1.9, while Yunnan

Province has the maximum revepue difference. Its ratio
is 1:44

4. The facters affecting the revenue difference

The revenue difference of residents in Chinese cities
and countryside has existed for many years. Analyzing it
from phenomena, we can conclude that the main causes
are the economy, scale, education, the state system (such
as employment discrimination, difference in welfare and
tilted trade policy), and so forth

9. The influence of revenue on consumption

Because there exists the dual character of the revenue
structure, it also brings forth the dual character in the con-
samption structure

6. Some thoughts about the policy

In order to reduce the revenue difference of residents
in the city and the countryside, the key is to break down
the barriers between the city and the countryside, and
gradually make labor {low freely between the city and the
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countryside.

Since currently cities can not absorb the surplus
labors of the countryside, the main way to resolve the
employment of the surplus labor force of the countryside
is 1o develop town and township enterprises and urbanize
the countryside.

In western and central China, the main cause of the
low revenue of residents in the countryside is the low
level of productive forces in agriculture. The Chinese
government should add the input of science, technology,
and agricultural construction so as to raise agriculture
productivity. This is also one of the important means by
which to raise the revenue level of residents in the coun-
tryside.

7. Conclusions

The problem of revenue difference has histerical rea-
sons, and it will still exist in the future. {1 is the dual
character of the revenue structure of residents in the city
and the countryside thut will cause the living standard of
residents in the countryside 1o fall behind that of the resi-
dents in the city for a long time. Many social problems
have been caused by the rtelative poverty. In order to
eliminate the dual characier of the revenue structure, the
Chinese government should eliminate the difference
between agriculture residence and non-agriculture resi-
dence, and allow labor to flow freely between the city and
the countryside. Under such circumstances as in China
that the main big cities lack the ability to absorb the large
amount of surplus labor in the countryside, the way to
solve this problem is to develop town and township enter-
prises, and turn the agricultural population into industrial
population ‘
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The Northeast Asia Economic Conference
in Niigata 2000

The Northeast Asia Economic Conference in Niigata
2000 will be held from January 26 to 27, 2000 We would
be honored to have you present

1. Date and Location

{1y Date: JTanuary 26, and 27, 2000 (Wednesday to
Thursday)

{2} Location: Hotel Niigata, Niigata City, Japan

2. Organizers

(1) Organizers:Niigata Prefecture, Niigata City, the
Economic Research Institute for Northeast Asia, the
Federation of the Chamber of Commerce and Industry
of Niigata Prefecture, and the Niigata Association of
Corporate Executives

{2) Co-organizer: The United Nations

3. Program
Tan 26 pm  Keynote Speeches. Session 1
Tan. 27 am  Session 2

pm.  Session 3. Session for Conclusion

4, Sessions

-~ The Corridor from Northeast Asia to the World: the
Expansion of the International Transport Network

- Global Warming Prevention in Northeast Asia:
Effective Use of Energy Resources

- Overseas Expansion of Small and Medium Sized
Enterprises in Northeast Asia

- Concluding Session: The Future and Prospects of
Multilateral Cooperation

For further inquiries, please contact ERINA, Research
Division
6-1178-1 Kamiokawamae-dori, Niigata 951-8068,
IAPAN

Teb: +81 25 222 3636 Fax: +81 25 222 9505

E-Mail  webmaster@po erina or.jp
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Russian Natural Gas Resources and Northeast Asia:
Deposits-Development-Delivery Trilemma

(Reflections on the conference debates and informal talks in Yakutsk)

Vladimir [. Ivanov
Senior Researcher
Research Division, ERINA

In only a lew years international discussions on the
natural gas resources in East Asia have gained strong
momentum. The exchanges are taking place both on an
intergovernmental level, and through multilateral expert-
level conferences and other meetings. Non-governmental
international organizations such as the Pacific Economic
Cooperation Council (PECC) and its Energy Forum, and
multilateral official bodies such as the Asia-Pacific
Economic Cooperation forum patd significant attention to
the array of issues associated with the wider usage of nat-
ural gas in the region, the international transmission sys-
tems, and the trade and investment environment pertinent
to the highly capital intensive natural gas projects, many
of which are to be located in Eastern Russia

The scale of these projects is being measured in tens
of billions of dollars, and their implementation is estimat-
ed at five-ten years. Nonetheless, expectations are high
and enthusiasm is growing despite some serious technical
constraints, economic impediments, and even political
uncertainties at the national level as well as those of a for-
eign origin,

The Northeast Asia Natural Gas and Pipeline Forum
(NAGPF) is less known compared with the PECC and
APEC This organization is rather young,' but it is tack-
ling the issues of multilateral cooperation in the energy
sector very actively, providing a stage for intensive pro-
fessional dizlogues for geologists, economists, engineers,
business people, and government representatives.

The 5" International Conference on the Northeast
Asian Natural Gas Pipelines held in Yakutsk from July

25-27, 1998, proved 1o be a very important event not only

for Yakutia, but Russia as a whole. The conference
demonstrated a considerable interest that the economies
of Northeast Asia share with regard to the huge deposits
of natural gas in Fastern Russia, including Sakhalin,
Yakutia, Irkutskaya Oblast, and Krasnoyarskiy Krai. If
materialized in investment decisions, this strong interest
based on these economies projected energy needs and
environmental concerns will serve as the main vehicle in

bringing Russia into closest economic touch with Pacific
Asia’s energy markets. However, the conference discus-
sions - both the formal presentations and the private con-
versations - revealed huge gaps in basic approaches,
inciuding those on the Russian side

Differences In approaches

These differences must be narrowed down before any
substantive investment decisions are made. The
NAGPF’s important mission is to facilitate this process,
providing a venue for intellectual dialogues among acade-
raics, business people, and government representatives on
the prospects of natural gas production, transportation,
and it’s use in the region. This is a very important goal,
considering that at the moment (and not surprisingly)
every country in Northeast Asia views the natural gas
pipeline links in the region in its own fashion,

For example, China is paying priority attention to the
Kovyktinskoe gas field in Irkutskaya Oblast and the gas
pipeline that will link these resources with China's south-
custern coastal areas. The Republic of Korea maintains a
close relationship with Yakutia, being interested in its
resources of natural gas, while Japanese companies
already partictpate in the Sakhaiin projects that potential-
ly could lead to a gas pipeline construction between
Sakhalin and Honshu

On the part of Russia too, the interested parties,
including various Russian agencies and provinces, differ
substantially in their views on how Eastern Russia’s gas
resources could be developed and delivered 10 potential
consumers in Eastern Russia and beyond its borders. The
eastern provinces - potential exporters of nawral gas to
China (Irkatskaya Oblast), the Republic of Korea
(Yakutia), and Japan {Sakhalinskaya Oblast) - also differ
in their views and often lack coordinated approaches

Moreover, the plans of natural gas supplies to domes-
tic markets in Eastern Russia also seem to be fragmented
and based mostly on local, rather than regional, priorities
and solutions. Khabarovskiy Krai, for example, is keenly

' The Northeast Asian Gas and Pipeline Forum has orgasized its regular annual meetings since 1997 The organization took its roots Irom a conference on the Trans-
Asian gas pipeline network held in Tokyo in 1995 with oaly Jupan, Ching, Russia (Yakutia) und the ROK involved The second conference on prospects for the

Northeast Asian natural gas pipefines took place in Beijing in 1996 Representmives from Australia, Canada the Usdted States, the United Kingdom and other coun-

tries zlso joined this meeting

The Nuticnal Pipeline Research Society of Japan. serving as a coordinztor for these two conferences. proposed to establish a Northeast Asian Gas and Pipefine
P i

Forum te promote regionad cooperation in expanding ratural gas utilization in the region The third conference held in Seoul in 1897 adogied the statute of the pro-

posed forum as a nos-prefit organizztion for intemational cooperation

The government of Mongolia hosted the fousth conference in 1998 that suracied 110 pardcipants from 11 countries including represeatatives of the DPRK and

Chinese Taipei The decision 10 begin joint research activities and the presentation made by 2 representative of Gasprom on the feasibitity of natural gas supplies to
China were the highlights of the meeting See NAGPF Newslerrer Northeast Astan Gas & Pipeling Forum, Tokyo, March 1998 vol lino 2
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interested in the gas pipeline project that will link it with
Sakhalin  via Komsomolsk-na-Amure The
Administration of Primorskiy Krai seems to prefer the
LNG supply option to the pipeline because it does not
require too much waiting time.

The size of proven reserves of natural gas in Eastern
Siberia and Yakutia is another serious limit. Some
Russian speakers noted that significant time is needed to
boost the currently available estimates of recoverable
resources in Krasnoyarskiy Krai. Irkutskaya Oblast, and
Yakutia to justify an internationai pipeline project{(s)
Anather complicating factor is that the deposits of natural
gas in Eastern Russia require further exploratory work
and that their development will often require additional
technologies to deal with other components such as
accompanying helium, oil, and gas condensate

However, the most serious obstacle is the combina-
tion of gigantic distances between the resources and the
markets, a climate that complicates construction projects,
and the astronomical financial resources that must be
mobilized to initiate them It seems that these differences
in approaches, numerous technical and economic compli-
cations that surround the array of expensive gas pipeline
projects cannot be effectively bridged without o core
strategy based on the idea that brings all the interested
pasties and the involved actors together

Fragile Demand-Supply Equilibrium

The first issue to handle is the realistic distribution
scheme for natural gas between the Russian consumers
and exports. The article written by the group of authors
from Novosibirsk for this issue of the ERINA Report
clearly demonstrates that currently proven deposits of
natural eas in Yakutia, Irkutskaya QOblast, and
Krasnoyarskiy Krai could support a maximum production
fevel of 68 billion cubic meters (Bom) of natural gas by
9015 These authors also estimate the size of the domestic
natural gas market of these same provinces at 70-85 Bem
in 2015 Formally speaking, this anticipated balance
leaves nothing for exports because the projected produc-
tion levels do not cover the estimated demand.

On the other hand, by 2010 a shortfall between the
demand and supply of liquefied natural gas (LNG) in
Japan, the Republic of Korea, and Taiwan is estimated at
44 million tons or ubout 60 Bem, and could reach 100
Bem by 2020 because of the declining popular support
for the nuclear power generation For China the demand
for natural gas that is not met by the domestic production
is estimated to be 60 Bem by 2010, and is expected o
rapidly reach 160 Bem by 2020 Depending on various
factors, particularly China's energy policy and the scale
of effarts to move away from coal towards cleaner
sources of energy, the demand for natural gas could be
even higher - only the thiee northeastern provinces of

China are projected to consume between 20 Bem and 40
Bem of natural gas by 2020

These estimates and projections allow one to foresee
the regional demand for imported natural gas o be about
260-300 Bem. Even if half of this demand will be met
through the LNG supplies, the remaining part is unlikely
1o be covered by the natural gas from the gas fields of
Eastern Siberia, Yakutia, and Sakhalin, even if ali naturai
gas produced there is exported. The Russian domestic
economic and political equation, and the growing influ-
ence of the regions will undoubiedly influence the shape
of the natural gas development projects, allowing fewer
resources 1o be exported than is currently anticipated

A Long-term Strategic Plan is Vitai

Russia should make an effort to coordinate all these
multiple views, approaches, and options. to formulate a
viable and comprehensive national strategy to promote
the development of natural gas in its eastern regions.
Obviously, this comprehensive strategy for natural gas
development and transportation should aim at ensuring
adequate and equitable levels of domestic supplies, on the
one hand. and allow enough resources left over for
exports to Northeast Asia, on the other hand.

A comprehensive approach on the part of Russia is
also needed to provide common ground for the potential
importers and investors 1o stimulate interest in large and
reliable development and delivery options through multi-
laterai, joint efforts. A solution 1o the future regional gas
pipeline network that will link resources in Eastern
Russia with the markets could be found through the
access of such a network to the natural gas resources of
Western Siberia - its northeastern areas are rich in natural
gas, confirmed deposits are large enough, and are practi-
cally ready for exploitation unlike most of the gas fields
in Eastern Siberia and Yakutia. These deposits should be
seriously considered to allow large-scale, cost-effective,
and deposit- and market-wise sustainable plans for natur-
al gas exports to Northeast Asia.”

In short, Russia should propose a pipeline project
that simultaneously serves domestic needs, stimulates
large-scale exporls to the Asia-Pacific markets, allows the
concentration of resources, and helps integrate multiple
and competing strategies, options, and choices !
Hypothetically, a proposed super-pipeline couid knk
Western Siberia with the Pacific coast. This means that
the transportation core of Eastern Russia - the Trans-
Siberian Railway - and its adjacent development zone
could provide the best possible option for a Trans-
Siberian gas pipeline project

A Trans-Siberian gas pipeline?
This super-pipeline could be faster to complete
despite its gigantic length because the existing infrastrue-

* Viadimir A Skorobogatoy ~Gas Potential of Pur-Taz and Vasiyugan Oil-Gas-Bearing Proviaces of West Siberia and Its Use for Gas Supply to South Siberin and
China~ Fapers of the 5* latenational Conference o Northeast Asian Natsral Gos Pipeline Yakusk, July 25-27, 1099, Northeast Asian Gas and Pipeline Fonam

pp 5455

*yakutia s President Mikhail E Nikotaev noted in his address at the conlerence that ~when afiemative gas pipeline projects are considered il is obviousty desirable
te proceett with joint development of the deposits avaitable in Sakha Republic Irkutskaya Oblust. and Krasnoyarskiy Kray as o useful stanting point See Mikhail E
Nikolsev ~Russia and Asia-Pacific Region: Energy Imegration as o Foundation of an Economic Breakthrough ~ Speech at the 5 International Conference an

Northeast Asian Natural Gas Pipeline Yakwsk, July 25-27 1999.p 8




ture of the Trans-Siberian railway will be fully utilized.
The geological and permafrost conditions in the railway
vicinity are also quite well known and that will save the
time of an otherwise elaborate and expensive investigato-
ry stage. This project will meet the domestic development
needs to a maximum possible extent because economical-
Iy and population-wise Eastern Russin gravitates towards
the Trans-Siberian rallway.

This long-term plan could complement, integrate,
and even [acilitate the norlh-south gas pipeline projects
curreatly under discussion The gas felds in the northera
areas of Krasnoyarskiy Krai, [rkutskaya Oblast, and
Yakutia could be linked step by step to this transcontinen-
1af super-pipeline in the shortest possible way, while the
export pipelines could begin from it in the most economi-
cal way as well

This trans-continental gas pipeline system could be
connected with the north-south pipeline (Sakhalin-
Komsomolsk-Khabarovsk-Viadivostok with the likely
extension to China), enhancing the foundations for a
regional gas pipeline network that will include the
Korean peninsula, northeastern and coastal areas of
China, Mongolia, and Fapan It will be, nevertheless, a
versatile system supporting also a LNG option aimed at
potential users in Taiwan and other economies.

Among the important percejved advantages that this
long-term strategic design couid offer is its capacity to
mobilize financial resources from multiple sources.
A'west-east” super-pipeline system that could serve the
domestic markets in Eastern Russia, being quite neutral to
potential suppliers and importers and also open to poten-
tial users of the LNG, is likely to have more supporters
and fewer opponents Its strategic advantage will be the
super-large scale, multiple deposits of natural gas, on the
one end, and multiple users, on the other end.

Finally, this system could also ensure a choice (a3
well as economicaily and technologically optimal mixes)
for the final use of the natural gas for electricity genera-
tion, household use. electricity generation and transmis-
sion, generation and exports sale, etc

‘Fhe main point here is that this approach aimed at
the utilization of huge proven natural gas deposits located
in Western Siberia could allow the fastest possible intro-
duction of Russian natural gas in the Asia-Pacific mar-
kets It will also ensure a strategic export potential to
attract major potential customers and stimulate the devel-
opment of gas resousces in Eastern Siberia and Yakutia
It witl allow gas supply to domestic users, and, af the
same time, provide natural gas in strategic quaatities and
on a fong-term basis to the cities in northeastern and
coastal Chins, the Koreas, and Japan. Such & system,
aimed at both increased scale and profitability, could be
designed and implemented in cooperation with neighbor-
ing countries and international lending agencies

Russian gas, Japan, China, and APEC
The conference in Yakutia proved to be not only an
excellent opportunity for exchanging views, data, and

visions, but also a symbolic event for the future of
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Russia’s bilateral links with it's Asia-Pacific neighbors,
and its position in multilateral regional organizations, The
conference’s agenda and the discussions embraced a wide
range of problems, including domestic, bilateral, and
regional developments focused on gas pipelines and a
wider use of natural gas in the region.

Prior to the conference, on July 24, 1599, ex-prime
minister Sergei Stepashin signed a document that
approved the natural gas supply program for
Sakhalinskaya Oblast, Khabarovskiy and Primorskiy
krais The cost of this project is very high - above $2 bil-
lion. It is unlikely that under currenti circumstances
Russia will be able to mobilize these funds expeditiously
The solution to this problem could be “around the cor-
ner.” In July 1999, a team of experts from the Exxon
group visited Far Eastern Russia to make a preliminary
assessment of the terrain and other conditions an the way
from Komsomolsk-na-Amure to Vladivostok to evaluate
prospects for a Sakhalin-China natusal gas pipeline.

Earlier this year, the session of the Far Eastern
Subcommittee of the Japan-Russia Intergovernmental
Commission on Trade and Economic Cooperation and the
private-level Japan-Far Eastern Russia Economic
Conference took place in Tokyo. Six *priority projects’were
named for future joint efforts between Japan and the Far
Eastern provinces, including the Sakhalin-Komsomolsk-
na-Amure-Khabarovsk-Viadivostok gas pipeline

For Japan. cooperation with Russia in the energy sec-
ior is a matter of prime and long-term interest China’s
factor in this relationship ~ in terms of the future demand-
supply equation, environmental reasons, and political
considerations - is difficult 1o overestimate. Japan is
keenly interested in joining the Russia-China gas pipeline
projects’ and the Sakhalin-Vladivostok bilateral venture
could be easily extended to include China, thus adding 10
this project a regional dimension,

The intergovernmental Asia Pacific Economic
Cooperation foram (APEC) supports the notion that a
regional approach to the gas pipeline projects could facil-
itate their implementation In October 1988, the APEC
Energy Ministers, at their third meeting in Okinawa,
endorsed a special initiative on investment in natural gas
supplies, infrastructure and trading networks in the APEC
region. It called for the removal of unnecessary barriers
1o natural gas utilization (including direct and indirect
subsidies for fuels competing with natural gas) taking
into account the environmental benefits of natural gas
compared with other fossil fuels

This document also called for predictable legal, regu-
latory and trade frameworks goveming the natural gas
sector, as well as fiscal regimes that recognize risks
involved to natural gas projects and their sponsors and
investors. The market pricing, and open, transparent and
competitive markets throughout the natural gas chain will
facilitate the projects’ planring and implementation

Private (domestic and foreign} ownership of natural
aas facilities must be permitied, and the property rights of
private (domestic and foreign} investorsfoperators in nat-
ural gas facilities clearly defined and protected. Both pri-

*See Katsubiko Suetsugu and Tassu Kambara, - Geopelitics and Encrgy Bevelopment in Northeast Asin™ Cambridye Review of International Affairs Summer/Fall

1998 vol X no 1 pp 115 121
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vate and commercial entities involvement in the provision
of natural gas and natural gas-refated products and ser-
vices are likely to stimulate many projects and must be
encouraged.

it also cailed for policies that facilitate the develop-
ment of domestic and cross-border trading networks and
proposed the establishment of formal consultations
between APEC economies involved in cross-border pro-
jects, ensuring transit rights for natural gas trade across
borders and equitable treatment for domestic and import-
ed sources of natural gas.

The document has also indicated the need for compe-
lition between all sources of energy (including imported
and domestic sources), and between energy service
providers, provided that policies governing the electricity
sector do not inhibit the ability of natural gas to compete
in that market

Conclusions

A natural gas pipeline network in Northeast Asia is
not a distant dream any more. Various factors, including
environmental and economic merits, regional and #lobal
challenges, national and local needs, favor a much wider
use of natural gas in Northeast Asia, including Eastern
Russia. These same factors demand the utmost attention
on the part of the Russian federal and regional authorities,
and non-governmental organizations 1o the problems that
must be resolved in order to integrate Eastern Russia’s
energy potential with the neighboring markets There are
several issues that deserve priority attention:

First, the incorporation of the natural gas resources of
the northeastern regions of Western Siberia in any export-
oriented gas pipeline plans for Eastern Russia will greatly
reduce the timing of the leasibility agsessments and facili-
tate these plans funding and implementation.

Second, a long-term strategy for the “west-gast”
delivery system must be considered to combine the devel-
opment needs of the southern regions and industrial areas
in Eastern Russia with potential multiple export opporta-
nities {through the supplementary “north-south”

pipelines) to the users in Mongolia, MNortheastern China,
the Koreas, and Japan. Alternatively, the new sources af
natural gas in the northern regions could be connected to
this system that will facilitate and speed up new gas pro-

jects in Eastern Russia

Third, if this approach is adopted, the best possible
corridor’ for o trans-continental gas pipeline will be the
Trans-Siberian railway and the adjacent development
areas along this mainline As a result, a “multiple
sources-multiple users” system for natural gas production
and “domestic-expoit” transmission could be created with
a ‘strategic’ export capacity lo ensure long-lerm and large
export quantities of supplies, including poth LNG and
electricity-for-export generation options.

Fourth, there is an opportunity to combine domestic
pas pipeline projects - already approved by the Russian
government and supported by Japan - with the private
sector’s interest in supplying Sakhalin gas to northeastern
China Making this project regional will facilitate its
funding and reduce implementation time, assisting eco-
nomic recovery of the main production areas in the Far
East and generaling export earnings

Finally, this approach could solidly support Russia’s
new position us a fully-fledged member of APEC,
responding to its recent initiatives and contributing to
both economic and environmental cooperation in
Northeast Asia

At the conference, Russian participants announced
that they would prepare and form a national commitice to
interact with the Northeast Asia Natural Gas and Pipeline
Forum (NAGPF). Russia therefore will formally partici-
pale in the Forum’s activities, joining China, Japan,
Mongolia, and the Republic of Korea as the NAGPF
Executive Committee’s member countries. As the orga-
nizers of the conference emphasized, particularly key par-
ticipants from Japan, this decision is significant because
from now on both the potential importers and suppliers of
energy resources could work together in discussing issues
of muual interest.
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OIL AND GAS OF THE SIBERIAN PLATFORM AND NORTHEAST ASIA*

V.S, Surkov, O S. Krasnov, B. V. Robinson, V.S. Staroseltsev,
Siberian Research Institute of Geology, Geophysics and Mineral Resources
Novosibirsk

Geopolitical and foreign economic prerequisites

As of now, the export of energy and raw materiai
resources from Russia is almost entirely oriented towards
the Eoropean market. However, during the last few
decades more and more attention has been given to the
implementation of Russia’s interests and its eastern
regions in entering the market of the Asian-Pacific
Region (APR), in establishing a role for Russia as a link
between Europe and the APR countries, it's integration
into international associations for economic co-operation
(for example, the Intergovernmental Forum “Asian-
Pacific Econemic Co-operation”), and so on  In 2015
about 60% of the world’s gross domestic product is pre-
dicted to be produced in the APR countries, and only
2090 in Europe.

Russia’s strategic goal is the sound entry into the
APR energy market In Russia, the energy and raw mate-
rial complex providing the bulk of current receipts neces-
sary for economic and social reforms in the country will
retain its leading role in the first quarter of the next centu-
ry. That is why oil and natural gas trade with the APR
countries is getting more and more important along with
holding and firmly establishing Russia’s grounds in the
European market of hydrocarbon raw materials,

Resources for the petroleum industry

Currently, 63 oil and gas fields bave been discovered
on the Siberian Platform including 21 in Krasnoyarsk
Krai, 11 tn Irkutsk Oblast, and 31 in the Republic of
Sakha

Recoverable oif and gas resources on the Siberian
Platform comprise 535 9 million tons and 2.069.8 billion
m’, respectively, i e. Krasnoyarsk Krai—174.7 million
tons and 604.1 billion m’, Irkutsk Oblas{— 174 9 million
tons and 425.6 billion m®, the Republic of Sakha-+186.3
million tons and 1040.1 billion m" (Table 1)

The petroleam potential of the Siberian Platform is
also high  The latest quantitative evaluation shows the
ultimate potentiai geological resources on the Siberian
Platform to be 94.0 billion tons of CHC, where recover-
able CHC is 58 0 billion tons, including those of oil -
445 and 127 billion tons, respectively, and free gas—
41.7 wrillion m". Tables 2—4 show a guantitative esti-
mate of the HC resources of the Siberian Platform and
their pattern

The extent of the exploration of the oil and gas
resources on the Siberian Platform is only 4.2% and
4 9%, respectively, i.e. 21% and 2 5% in Krasnoyarsk
Krai, 8.1% and 50% in Irkutsk Oblast, 7 8% and 10.3%
in the Repubiic of Sakha

Tahle 1 : The state of the recoverable reserves of oif and gas explored on the Siberain Platform

{as of 01 01 88)

Reserves
Territory Qil, min t Gas, bnm?
Krasnoyarsk Krai 1747 6041
Irkutsk Oblast 174.9 4256
Republic of Sakha (Yakutia) 186.3 1,040.1
Total 535.9 2,069.8
Table 2 : Ulimate potential HC resources of the Siberian Platform {as 0! G1.01.93)
geol. / recav
Heserves
Territory Qit by t Associaled gas |Free gas trifl. m*| Condensate | HC sum GHC
{rill. m? bnt bnt
7.5 2.33 . :
Krasnoyarsk Krai —_ — 23 68 231 .88
8.19 0.64 1.66 3410
7.7 .87 . ‘
trkutsk Oblast - s 866 0.1 1298
A 0.22 0.52 11.48
2.35 0.73 0.61 .
Republic of Sakha (Yakutia) 239 L2 942 o8 1L
. (.20 0.41 12.42
44.55 3.93 . A
Total . 41.76 213 2397
12.69 1.06 2,49 58.0

* Bused en materials from SNIIGG & MS prepared or the instructions of the RF Miaistry of Natural Resources for the collegiuns meeting in Erkutsk, Fobrzary 1999
and the authors” paper presented at the Sth Internationat Conference on the Nerthenst Asia Natural Gas pipaline in Yakutsk in July 1999
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Table 3 : The pattern of the ultimate potential recoverabie resources of ol from the Siberian Platform

(as of 01.01.98)

Ferritory gféﬁlﬂﬁiﬁi Reserves, bn m* He(;:? 3?)65 ;it:m‘;
bn m? A+B+Cr Ca bn m? rasources bn t
Krasnoyarsk Krai 02 017 0.58 744 8.19
irkutsk Oblast 01 0.17 0.07 1.85 2.09
Repubiic of Sakha (Yakutia) 0.9 0.19 0.13 2.14 2.44
Total 1.2 0.53 0.76 11.43 12.72

Tabple 4 : The patiern of the ultimate potential recoverable resaurces of free gas from the Siberian Platform '

{as of 41.01.98)

Cumulat_ive . - Resources Littimate

el
A+B+C Ca trill. m3
Kragnoyarsk Krai 110 0.8 0.61 22.52 2373
Irkuisk Oblast 04 0.43 0.74 7.50 8.67
Repubiic of Sakha (Yakutia) 28.3 1.04 0.28 8.81 10.13
Total 38.7 2.07 1.68 38.3 42.53

It should be appreciated that along with hydrocarbon
resources, the fields of the Siberian Platform incorporate
unigue resources of helium and hydromineral raw materi-
als. The development of the Sobinskoye, Kovyktinskoye
and other fields will allow Russia to satisfy completely its
own needs for helium, and to become its major supplier
to the external market. ' -

Thus, there are strong grounds (the favourable state
of affairs, the growing market capacity, and huge
resource potential) for the expedient organization of the
petroleurn complex in the eastern regions — it being the
second most important in Russia

Estimation of possible oil and gas production levels on
the Siberian Platform

In East Siberia and the Republic of Sakha (Yakutia)
production levels of oil are estimated, by various meth.
ods, to be 18-31 million tons of oil by 2010 and 25-44
miilion tons by 2015, and those of natural gas to be 43-53
billion m¥ by 2010, and 54-68 bitlion m* by 2015 (Table
5).

Basic targets for development are the Yurubcheno-
Tokhomskaye oil field and the Sobinskoye gas-conden-
sate field in Krasnoyarsk Krai, the Kovykiinskoye gas-

condensate field and the Verkhnechonskoye oil field in
the Irkutsk Oblast, and the Sredne-Botuobinskoye, Tas-
Yuryakhskoye and Chayandinskoye oil-gas and gas-oii
fields in the Republic of Sakha (Yakutia) The
Kovyktinskoye field is considered to be a priority target
in export agreements. HC exploration-production license
has been given to RUSIA Petroleum (60 5% of its stocks
belong to SIDANKO, and 10% of SIDANKO stocks to
BP AMOCO;

The Kovyktinskoye field needs 10 be included in the
list of those targets whose development is possible on the
basis of Production Sharing Contracts.

In East Siberia and the Republic of Sakha (Yakutia)
there are some operational, as well as promising, oil and
gas producing areas. The resource base of these areas is
shown in Table 6, and their location over the Siberian
Platform in Fig 1.

Aimed at practical approval and the selection of the
most efficient systems of field development for the
Siberian Platform, experimental-commercial exploitation
should be organized in the shortest possible time

in the context of low exploration, the probable oil
production scenarios differ only in an extremely small set
of variants in the period up to 2005 and the most probable

Table 5 : Predicted levels of ol and gas production

. Qil min t Gas bnm?
Territary
2005 2010 2015 2005 2010 2015
Krasnoyarsk Krai 2 g9-17 12-23 & 18 28
frkutsk Oblast 1 6-9 10-15 3 20 20
Republic of Sakha {Yakutia) 0.5 3-5 3-6 3 5-15 6-20
Total 3.5 18-3 25-44 12 43 - 83 54 - 68
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Table 6 : The resource base of operational and promising cil and gas producing
areas i East Siberia and the Republic of Sakha (Yakutia)

Areas oil and Fhe number : Reserves
gas producing of dts?covered oil min t gas bn m?
fields A+B+Ci C: A+B+C1 Ce
Cperational
Tanamsky 1% 08 330 242.3 84.0
Vifyuisky 10 - - 445.3 28.2
Promising
Bolshekhetsky 4 108.5 158.5 109.6 92.3
Yuruhcheno-Tokhomsky 2 60.8 378.6 892 404.5
Sobijnsko-Teterinsky 2 49 89 147.5 196
Kovyktinsky 1 - 2766 593.0
Chonsky 8 66.9 145.0 73.1
Nepsko-Botuobinsky 20 109.4 589.3 T 2434

time of commerciai exploitation is no earlier than 2002-
2003  The prediction of oil and gas production levels has
been taken from basic and other fields

According to the scenarios considered, capital invest-
ments in the development, construction and interfield oil
and gas gathering are estimated as $60-100 billion

The hydrocarbon resource requirements for the
Eastern regions of Russia

The Eastern regions of Russia are also would-be
users of hydrocarbon resources and processed products.

With regard to the level of qualitative fuel {gas and
heavy oil) utilization, they drastically lag behind the
European regions of the country: the balance of diesel
fuel qualitative species constitute 17-20% and 70-80% in
the Eastern and European regions, respectively. This
adversely affects working costs in material production,
and is the primary reason of intolerably high eavironmen-
tal polution, particularly in large cities and vrban locali-
ties. This resuits in a high level of urgent ecological
demands for natural gas. Many specialists estimate the
urgent demands for natural gas in East Siberia and the Far
East to be 20-25 billion m’ by 2010, We estimate this
value to be strongly underestimated.  Our investigations
have shown that the total pas requirements in
Krasnoyarsk Krai, Irkutsk Oblast and the Republic of
Sakha (Yakutia) will be 65-70 billion m® and 70-80 bil-
Hon m’ by 2010 and 2015, respectively (Table 7)

The available capacities for crude refining in four
refineries {Angarsky and Achinsky in East Siberia, and
Khabarovsky and Komsomolsky in the Far East) consti-
tute 40 million tons and characterize the internal demands
of the region. Due to the fact that 904 of the refineries
are oriented to the West Siberian resources, their foad has
constantly decreased in recent years {presently it consti-
tutes about 50%), while the oil product deficit in the east-
ern regions has increased

An estimation of the APR petroleum market capacity
Currently, amongst the countries of South East Asia,
only China, Indonesia and Malaysia produce oil. In 1897
the APR countries produced 360 million tons of oil
The greatest importers of crude oil in the APR are

fapan (290 million tons per annumy}, South Korea (about
100 million tons per year), Singapore and Tatwan. In
1997 the APR countries consumed 670 million tons of
oil. Projected oil requirements of the APR countries will
be 810-840 million tons by 2010 It should be noted that
in China there are no essential reserves to increase oil
production in the future, and in Indonesia and Malaysia
they predict its decrease Hence the oil market capacity
in the APR countries is estimated to experience a shortfall
of 400-500 million tons in 2010,

An estimation of the APR gas market capacity

In East Asia the largest importers of natural gas are
Japan, Korea, Taiwan and Thailand.  Every year these
countries import about 80 billion m® of liquefied natural
gas. In 1990 the consumption of gas in Japan, Korea,
Taiwan and China constituted more than 100 billion m'
According to available predictive appraisals, natural gas
requirements in these countries will have comprised
about 170 bilion m* by 2005, and 200-210 billion m® by
2010, In the long-term outlook, a more rapid growth of
gas consumption in this region is predicted. In 2020 it
will increase 1o 100-120 billion m®. One can anticipate
that China, having a great gas potential, will produce
about 40 billion m" in 2010, and up to 80-100 billion m’
in 2020, The gas requirements of China will run to about
G0 billion m” in 2010, and will increase to 150-180 biltion
' by 2020 Japan and Korea have Jong-term contracts
with natural gas exporting countries to ensure the partial
growth of requirements. But, as in case of oil, in the
countries of Northeast Asia (NEA) and China, there is an
essential shortage of gas, which is estimated to be 50-60
billion m' by 2010 (including 20-25 billion m’ in China),
and 100-120 billion m" by 2020 (70-80 billion m® in
China) China is the most plausible importer of Russian
gas. The integrated cost of the Russia-China energy pro-
jects, for which there has existed a package of official
agreements since the end of February, 1999, is estimated
at $22-26 billion

The expected state of the APR hydrocarbon market
Taking into account the capacity of the APR petrole-
um market and the possible level of its saturation, the fol-




ERINA REPORT Vol 30

Tabie 7 : The natural gas demand of East Siberia and the Republic of Sakha (Yakutia) bm m?
Consumers Total Krasnoyarsk Krai Irkutsk Oblast Hepublic Of.
Sakha (Yakutia)
2005
Eccnomicaily efiective 24-26 8-9 13-135 3-35
Ecologically pressing 36-38 17 -7 5 15-16 4-44
Total 60 - 63.5 25 - 26.5 28 -29.8 7-7.8
2010
Economically effective 26-29 9-10 14-15 3-4
Ecologically pressing 37 - 40 17 - 18 16-17 4-5
Fotal 63 - 69 26 -28 30-32 7-8
2015
Economically effective 29-36 1012 15-18 4.6°
Ecelogically pressing 40 - 48 18 - 21 17 -20 5-7 .
Total 69 - 84 28 - 33 32-38 89-13

lowing oil price dynamics is most probable: in 2000—
$125-130/t; in 2005—5$145-155/; and in 2010~ $185-
2001t

By 2010, the price of namural gas will have reached

$140-160/thous. m” on the Chinese market (the region of

Harbin}, and $180-200/thous. m” in Japan

Currently, the unstable dynamics of prices for oil and
gas prevents a more precise prediction. However, it is
clear that in Northeast Asia, prices will be higher than in
the European market of hydrociubon raw materials

Varianis of gas transportation to the east

Currently the geopolitical factor has become domi-
nant in designing new transport systems  In the next few
decades new export pipeline routes will be chosen based,
first of all, on the design capacity of new petroleum
regions. The main geopolitical factors are: Russia's aspi-
ralion to create new export routes bypassing the territo-
ries of traditional wansit countries (Ukraine, Baltic coun-
tries, etc ), as well as competition among countries inter-
ested in iaying out export pipelines through their territo-
ries.

Pipeline projects take into account these factors pro-
ceeding, above all, from initiator interests, t.e. those of
governments, and production and transporl companies.
‘There are several proposals concerning export lines of
resources produced for each petroleum region, with each
party giving solid arguments in favour of its variant. The
technical difficuliies of construction are of secondary
importance

More than ten projects and preliminary schemes for
Russian natural gas export to China and countries of
Northeast Asia are known today. Nearly all of these con-
template the gas fields of Yakutia, East Siberin and West
Siberia to be mineral bases

Judging from the analysis of these projects, the
Irkutsk-China project seems to be the most preferable as
the first phase of the eastern export gas ransport system
This project calls for the construction of a gas main to
supply gas from the Kovyktinskoye gas-condensate field
to the Irkutsk Oblast consumers and the NEA countries
with pipeline capacity reaching 20 billion m" per year
according 10 one estimate, and 30-35 billion m" per year

according to another.  The project envisages two varia-
tions for the export gas pipeline route. The initial seg-
ment of the pipeline from the Kovyktinskoye field to the
Angarsk petrochemical plant is identical in both varia-
tions. In accordance with the first variation, the route
tuns along the Trans-Siberian Railway to the Russian-
Chinese border, bypassing Mongolia, and further 1o the
Chinese port ol Rizhao — more than 4,500km long
According 10 the second variation, it runs along the rail-
way Uthan-Ude— UlsanBaatar — Beijing — Rizhao with a
total length of abowt 3,400km.

A second segment of the export gas pipeling system
is regarded to be gas delivery from the Sobinskoye gas-
condensate field, and then from the Yurubcheno-
Tokhomskoye oil and gas field in three variations:
through the Kovyktinskoye field, the highly promising
Angara zone, which can increase gas production, to
Kansk-Irkutsk; through Severo-Yeniseisk to Achinsk-
Krasnoyarsk involving Irkutsk; and further on the above
routes,

Export of the Yakutian gas is profitable through the
Kovykiinskoye field from the Nepa-Botuob, group of
fields and directly through areas of commercial gas con-
sumption from the Vilyui group to the Trans-Baikal
Region, up to the gas transport system in the Ulhan-
Ude —Chita area or through Tynda-Blagovetschensk to
Harbin,

There is a mare giobal approach to the export of nat-
ural gas 1o the east, 1e creating a system of gas mains to
deliver the West Siberian gas from the Nadym-Purtaz
petroleum region to China, Mongolia, Korea, and Japan,
which according to the first variation passes through
southern West Siberia, and the northeastern regions of
China to Beijing, and according to the second variation
through Krasnoyarsk, Irkutsk, Ulaanbaatar, and Beijing
up to Rizhao —exceeding 6.000km each

Under the Gazprom project, 30-38 billion m" of gas
per year will be exported during a period of 30 years.
The resource base is a group of fields in the Yamal-
Nenets Autonomous Okrug with proven reserves of 1.2
triliion m’

Total investment in the constiuction of the whole
pipeline system is estimated at $25-30 billion
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To enter the HC market of the APR countries, pro-
jects for oil and gas supplies to these countries from East
Siberia and the Far East have to compare favourably with
potential foreign projects in economic factors.

In order to be competitive with the Asian natural gas
market prices of East-Siberfan and Yakutian, the price of
the gas before entering the pipeline must not exceed $80-
85/thous. m’

Only in this case (with regard to transport tariffs) can
projects for the export of natural gas from the Siberian
Platform to the APR countries ensure a reasonable effi-
ciency (for example, a 12-15% Internal Rate of Return).

There is also a possibility for hydrocarbons to be
transported from northern parts of East Siberia and West
Siberia via the Northern marine route. But this variation
is thought to be less promising today because of high cap-
ital coefficients and high levels of financial and technical
risks.

Investment maintenance for the project of hydrocar-
bon exports to the east

To develop oil and gas fields in the eastern regions of
the country, and to construct export transport mains, con-
siderable investment is required ($100-200 billion) It is
quite obvious that in the current econoniic situation none
of the Eastern regions of the Russian Federation
{Krasnoyarsk Krai, [rkutsk Oblast, the Republic of Sakha

{Yakutia), and others} are in a position to realize itself

{even in a minimum volume) a project oforaccess to the
APR power resource market. The export project can be
realized only on the basis of an integrated approach, ie
combining the efforts of all the parties concerned (state,
exporting regions, consuming regions, importing coun-

tries, investors, etc ), the pooling of energy resources of

various territories, and the mandatory co-ordination of
economic and general energy situdtions at regional and,
of particafar imporiance, interregionat levels

Conclusion

The development of the hydrocarbon potential of the
Russian eastern regions is a strategic goal of all the coun-
tries of East Asia. Its achievement will contribute to the
integration of East Siberia and the Republic of Sakha
{Yakutia) into the APR energy and economic space,

There is a good probability that by 2030-2040 a glob-
al Euro— Asia— Pacific system of gas suppiy at the
expense of network and liquefied natural gas (65-80%
and 20-35%, respectively) will be developed Russia will
dominate such a global gas system.
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1097 4,509 4,765 50 10,350 951.29
1998 4,643 3,208 -5.8 £,908 1,401.44
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(BAKL) 387,723 | 408,143] 483,021 601,093 | 542,534 | 700,278 | 815,490 901,981 | 960,807
Fiviggie — b+ 4.78 532 .5.51 5.76 8.62 8.35 8.31 829 8.28
1 AEANGDP (KAL) 339 351 412 507 453 578 |[567.1268 |729.6044 [769 8957
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AL (AN 114,333 | 115,823 117.171] 118517} 119,850 121,121} 122,380| 123,626] 124,810
BEED AL (AA) 64,483| 65309| 66,184f 67.033) B7.879| 68,737 69665} 70,580 N.A.
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(2) BEELH

1990 1991 1992 1993 1994 1995 1996 1997 1698
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Fagie— b 478 5.32 5.51 5.76 8.62 8.35 8.31 8.29 8.28
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(88 2 ) 505 540 535 536 530 535 512 N.A.

(834 360 295 39z 422 448 464 554 N.A.

Anghnss 0.94 0.92 0.89 0.88 0.79 0.73 0.62 0.59

LY TR R Froogsdnl- el CUBIEC B 4lt999 1300 | &0 k.
(Y SR ACHE THEOTEE Oem e o0& 5 HORN. B STEHER L EL | UL
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(3) HHH
1990 1991 1992 1993 1994 1995 1996 1997 1998
HEGDP (BEAT) 42,5281 46.347| 55808| 71795| 93,678| 112,920] 133.716| 145,040| 155442
(EH KIv) B.B90| 8,707 1¢119| 12460| 10869| 13522| 16,083| 17.498| 18,898
FABEL— b 4.78 532 5.51 576 8.62 8.35 83t 8.28 828
1 A4 GDP (F)) 364 a54 409 499 432 530 624 673 715
EHGDPH EE 3.4 59 12.2 128 14.3 9.7 137 9.2 8.0
AL (BA) 2440 2480 2474 2496| 2518| 2551 2,579 2,800f 2844
BASHAD (A N.A. N.A NA.| 12454| 12577| 1278.5| 12664| 12465 N.A
AL (381 &) 565 572 580 573 571 572 562 551 N.A,
(%2 ) 334 339 353 353 343 439 329 316 N.A
(B3R 270 283 29z 313 336 359 366 371 NA.
A hnEe 1.87 0.80 0.58 0.85 0.78 1.40 .41 0.82 1,69

ORATY Ddrtkeraeim )  TI9ogEsiih sl (Y HEBdiue ) | b 0 (L
Y ERSTREIE AN rem L Tt ARE o A B O

(4) ERH

1890 1991 1992 1993 1994 1995 1996 1997 1698

REGDP (BA®) 106,274 | 120,010 147,295 201,082 246,178 279,337} 215,769 350,120/ 380,560
(HFHFIL) 22.215] 22,547| 26,709) 34,809| 28563 33451 37.979] 42.235| 45967
FILRITL — b 478 5,32 5.51 5.76 & 62 8.35 B.31 824 8.28
1 AEAUGDP (Fib) 568 572 875 876 713 829 936 1,021 1,106
EHGDPEESE 09 6.1 12,1 14.9 192 7.1 8.5 89 8.3
#AO (AA) 3909| 3,839| 3958] 3,983| 4,007 4,034| 4057 4138] 4157
BIEEEHAL (M) 2,659] p2649| 2680| 2688 2695 3087| 3,000 23159 N.A,
EEAMAOD E1 L 546 686 6543 640 628 633 845 640 N.A
{(F|24) 778 789 757 827 773 788 752 717 N.A.

(33 4) 473 484 508 538 808 508 635 611 N.A

A O s 0.86 0.75 0.49 0.83 0.61 0.67 0.57 2.00 0.46
(i SR 1998 ) . TI9SEEF A ORI 2 |k U iR,

Y T TSR Qe LTI O & A RO, B SRR R &L

(B) [ 7R

1990 1991 1992 1993 1994 1995 1996 1997 1898
BEGDP ({7 6.442] 13,985 190.055 1,715,005 |6.107,000 |15 850,000 [ 22,002,000 | 25,850,000 [ 26 845

({8 Fu) 1,729 2,788| 3478 4207] 4470 2786
FILEIIL -~ | 991.70 {2 190,801 4,559 20| 5,120.80 | 5,784.80 9.71
1T AMAYEDP (KAL) 1,166| 1880 2349] 2,913| 3,039] 1,880
EHGDPRES -30 5.0 -14.5 -B.7 -12.7 41 -3.5 0.8 4.6
#BmAO (HA) 14,854 | 14,870] 14,867] 14838( 14,830 14,797 14,750] 14,710] 14632
RIEERAL (FA) 7,632 74384 7,207 7085| 6,848| 6644| 6,595 6,463 N.A.
BERAMAL Bk 996 997 1,033 1034 1,052 1,000 950 883 N.A

(524 2280 2240f 2132 2080 1857 1.718| 1.838| 1489 NA.
(3| 3/ 4,256 4147) 4.042] 3974 3,839 3.826| 4009 4,001 NA

Ahnas 0.34 0.11 -0.02 -0.21 -0.04 -g.22 -0.32 -0.27 -0.03

Gy Jord 7RG o b v R E S LU RTh L b T

| — 45—
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(6)@?&9?(ﬂﬂﬁﬁﬁ.7ﬁﬁ>M.?13§§%ﬁ@.MHQ?R?Mﬂ.ﬁA%%)ﬁMAﬁ“U>M.
Fh—-LN, 24 VvBERE. REEA)

1990 1991 1992 19393 1994 1995 1996 1997 1998
FEHGEDP (B~ T N.A N.A N.A N.A.| 353,6516| 812,76811,181 985 N.A. N.A.
(& KL) NA. N.A. N.A. NA. 356 371 259 N.A N.A
FILBEL — b N.A 306! 2054| 991.70(2180.80]4,559.20]5,120.80 | 5.784.80 9,71
1 AMAYEDP (Kib) N.A. N.A, N.A. NA | 4678] 4947} 3494 N A N A
ERGDPHRERE N.A NA NA NA N.A. N.A, NLA. N.A, N.A.
ke A (A 805 803 790 778 782 750 742 733 726
EEEBAO (BFA) 404 393 385 an a50 340 33z 325 N.A.
EEIAD E15R) a2 N.A. N.A. N.A, N.A. N.A NA 23 NA
(2R 102 NA. NA. N.A N.A. N.A. N.A. 83 N.A.

(8§ 3%) 270 N.A. N.A. N.A. NA, NA. N A 239 N.A

A i hn s N.A. -0.31 -1.64 -1.42 2,08 -1.57 -1.12 -1.15 -1.1

GREE [w vEmbaE] . w i T BEGEEARITETOEE D

(7) £2 28
1990 1991 1992 1993 1994 1995 1996 1997 1998
EZBGDP (BATG) 10,465| 1B.9%0] 47,208} 166,219 ] 283,263 ] 429,207 | 586,528 | 758,927 | 875,859
{(BA KL} 2439} 1986} 1,111 563 686 980{ 1,072 9601 1,048
FILEEL — b 4,29 g5z 4ps6{ 20500) 41272) 44696] 547211 790.85{ 83736
1 A GEDP (FiL) 1,175 915 510 254 a04 419 460 406 436
EHODPREES 2.5 9.3 -85 -3 23 63 24 4 35
AL FA) 2149| 2187| 2215 2250] 2280f 23%7| 2353] 2387| 2421
EEFEMAL (FAS N.A. 851 860 845 861 840 847 852 859
EENAD GE1R 258.8| 2749F 2042 3022 3366 354.3 358.1 37451 3941
(8824 198 182 175 157 128 138 134 128 125
(340 112 104 104 97 99 96 100 98 108
PNmEty) = 2.5 1.8 1.3 1.6 1.3 1.6 1.6 1.4 1.4

OB Te e ornsabERD &b IR

(8) *BEE

1980 1991 1992 1893 15994 1895 1886 1907 1908

EEGDP (10(E9+ ) | 179,539 215,734 240,392 | 277,496 323,407 | 377,349 | 418,479 453,276 | 449,508
({8 ki) o637 2o42| 3079| 2345701 40257 4893| 5202] 4765( 3207
Fugile — b 707761 733.35( 780.65| B02.67| B03.45| 77127 804.45] 051.29]1,401.44
1 AR GDP (L) 592 679 704 782 gazl  1085] 1142} 1,036 691
EHEDPRES 9.5 9.1 5.1 5.5 8.3 89 68 50 -5.8
#mAD (FA) 40287| 433001 4375] 4,420 4,464] 4509 4555] 4509] 4643
EHEEHALD (AA) 1,854 1,805 1,943 1080 2033 2080] =2119| 2160 2139
EEMAD (B1R) 331 318 307 291 276 260 246 237 261
(B8 2%} 512 12| . 601 483 488 492 474 462 414

(& I34R) 1o0icl 1,074} 143801 12081 1271 1,331 1394) 1.460] 1459

A CIHAnss 0.99 0,94 1.04 1.02 1.01 1.01 1.00 0.88 0.95

(T SR IE D GREELRET 6

Falbaidtd | by PR

(9) BRETHRARMME

1990 1991 1992 1993 1994 1995 1996 1997 1998
ZEGDP ({8 Kb} o396l osgaf 2314 2050l 2120} 2230l 2140] 17701 126.0
FiLgiL — 214 218 226 2.19 2.16 2.058 214 218 N A
1 AEEYGDP (KAL) 1446] 1,415 1,013 G669 992| 1.034 989 811 578
EHGDPHER 37 5.2 7.6 -4.3 1.7 -4.5 3.7 6.8 =R
AL (AL 20220 2049 zovel 2112] 2135| 2154] 2168| 2,181 2,208
BEEBAD (BA) g65) 1.008] 1043] 1,301 N.A. N.A. N.A. NA. NA.
EEAALD (EB1R) N.A. N.A N.A 338 N.A. N A N.A N.A. N.A.
(520 N.A, N.A. N.A. 412 N.A. N.A. N.A. N.A. N A,
(& 3R N A NA NA 350 N.A. N.A. N.A N.A N.A
FmELfiE N.A. 1.34 1.46 1.59 1.08 0.89 0.65 0.50 1.20
ORI AR TN

PR vis FN N R T AL KON L BRSO SR 44
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