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W ~ C Q I I I ~  and Introduction 

Dpa Hyun-Joon Chmg, 

President 

Korea Energy Economics Institute 

Ladies and gentlemen 

It is my great privilege to greet you all, the honorable guests who participate in 
the International Symposium on Energy Cooperation in Northeast Asia. This 
Symposium, I believe, will be a great stepping stone for opening a new and prosperous 
era. Especially I would like to express my deep appreciation to Dr. Zhou, the President 
of Energy Research Institute of China, Mr. Sakarnoto of Institute of Energy Economies 
of Japan, Mr. Bold, the Chairman of Committee on the Promotion of Foreign 
Investment of Mongolia, and Mr. S~oyoi ig  Lee, the President of Korea National Oil 
Corpoiation. AnotLer deep thanks are due to Dr. Bongsuh Lee, the Former Minister of 
Energy and Resources of Korea, Br. Uoungsik Chang, the Former President of KEPCQ, 
and Professor Euisoon Shin of Yonsei University for their willingness to accept 
chairmanships. Finally I wish to express my deep gratitude to Minister of Commerce, 
Industry and Energy, UN-ESCAP, Institute of Energy Economics of Japan, Korea 
National Oil Corporation, and Korea Gas Union for their thoughtful and wonderful 
support in preparing for this symposium. 

Up to now Northeast Asian countries have experienced some kind of troubles 
in the mutual economic cooperation because there has been the serious historical, 
political, and economical differences even though they have shared common cultural 
heritage. Still the reconciliation of political and economical dissimilarities has a long 
way to go. Recently new trend to narrow those differences has evolved because each 
country’s economic environment becomes more interrelated. 

Now it’s time to find out what is best way to speed up this trend toward more 
productive and rewarding circumstance. The energy cooperation could be the truly key 
play to accelerate this trend since we witnessed that European countries had similar 
experiences after World War 11. 

World War I1 made European countries feel deep hatred and distrust toward 
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each other. Also they strongly felt that a new economic and political framework was 
needed if future cqnflict was to be avoided. As a beginning of new fkamework, 
European Coal and Steel Community was founded in 1952. Even though the begiraPning 
of ECSC was not smooth, EGSC have played a main role in the gradual integrating of 
European economy and produced a strong, positive feeling about the benefits f k ~ m  
economic cooperation. The same rule can be applied to energy cooperation among the 
Northeast Asian countries. Mutual benefit from energy cooperation can provide a 
momentum to promote our economic cooperation. The role of coal and steel in regional 
integration can be replicated in the energy cooperation in Northeast Asian Countries. 

Northeast Asia is not only a huge energy consumption region, which is close to 
main supplier like the Middle East, Siberia, and Southeast Asia, but also currently its 
energy consumption accounts for 17% =f the world consumption. Furthermore since 
within next 10 years the energy consumption will sharply increase at the rate of more 
than 50%, the securing of reliable energy sources will be a core factor in the future 
economic growth. However, since Northeast Asia countries have had the closed and 
isolated energy supply network, every energy crisis has enforced each country to depend 
on its own limited and myopic energy policy. Transportation through marine route has 
been main transit method of energy resources transporting. This marine transportation is 
vulnerable to the unpredictable instability of energy supply and has a potential danger of 
disastrous environmental pollution. If Northeast Asian countries are successful in 
energy cooperation, these problems can be avoided and furthermore the dependable and 
inexpensive energy will be supplied. The efficient energy supply will raise the 
competitiveness of each country and successfully contribute to the prosperity of all 
Northeast Asian countries. It is no doubtfu'u% that security of energy supply is one of most 
important factor in sustainable economic growth. The effort to secure efficient energy 
supply will make us to be leading actors in the prosperous 21st century. 

1 hope this symposium will not be the just distribution of energy-related 
knowledge, but a chance to exchange mutual trust and understanding and found 
common ground for us. I wish this event will be a great opportunity not just for energy 
cooperation for Northeast Asian countries, but also for economic integration of these 
countries. Today we will be sure that continuing co-prosperity of Northeast Asian 
countries lies in the mutual economic cooperation, the initiative of which must be in the 
energy cooperation. 

Thank you very much. 
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Keynote Speech: 

Vision of Energy Cooperation in Northeast Asia 

H-E. Bu. Che-Siiik Chsng 
Minister of Comnzerce, Industry and Energy 

Republic ofKorea 

Distinguished guests and energy experts, ladies and gentlemen 

Today, I am very pleased to address the First International Symposium on Energy 
Cooperation in Northeast Asia, which is jointly organized by the Merea Energy 
Economics Institute, the Institute of Energy Economics Japan, and the hJN ESCAP. 

As we eater the 21st century, the world is now transfarming itself into the 
knowledge-base economy, complexly driven by new technologies, such as information 
techology(IT) and bio-teehnology(E3T) as well as by extensive use of the internet and 
digitalization (information networking) of conventional industries. For this reason, 
significant changes in industrial structure and people's life style are taking place, and 
economic globalization is accelerating through borderless business activities and 
exchange of information and human capital. 

Also, as we have seen, especially in Europe and North America, growing economic 
regionalization, which deepens cooperation among the nations in a particular region. 

However, in Northeast Asia, the promotion ~f regional cooperation is proceeding at 
a relatively slower pace, compared with the other regions, despite its enormous 
potential benefits. This is due mainly to past historical rivalries and conflicts and to the 
differences in economic levels among the countries in the region. 

In Particular, energy cooperation for development of' energy resources and 
construction of energy related infrastructures in Northeast Asia, which usually requires 
a large amount of capital investment, has shown little progress up to now, because this 
requires substantial mutual trust and cooperation among the countries involved. 

In this respect, we can see that President Kim Bae-jung's visit to Pyungyang in 
North Korea last year helped relieve tension on the Korean peninsular and nurtured a 
peaceful climate for mutual cooperation between two Koreas. Furthermore, I believe 
that this movement toward peace on the Korean peninsular will eventually contribute 
to eliminating obstacles in promoting cooperation in Northeast Asia by ending political 
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and military tension in the region. 

The Northeast Asian region at present accounts for 24 per cent of the total world 
population, and about 19 per cent of total world GDP. Northeast Asia is experiencing 
the faster economic growth than any other regions in the world, and it is expected to 
emerge as a center of the world economy in the 2 1 st century. 

Thanks to continuous high growth in China, robust economic growth in Korea and 
economic recovery in Japan, Northeast Asia is believed to have a great potential for 
increasing energy demand in the future. The share of this region in world energy 
consumption is expected to increase to 23 per cent in 2010 from the current 19 per cent. 

Korea and Japan totally depend on imports for their oil supply, and China is 
expected to significantly increase oil imports in the future. Accordingly, the regbnk 
dependence on the Middle East for oil imports is expected to increase to 90 per cent 
in 20163 from the current level of 75 per cent. This outlook clearly indicates that 
regional energy security could be threatened in the event of an oil crisis in the future. 

Moreover, since increases in energy consumption usually result in environmental 
pollution, the countries in the region need to make joint efforts to establish a more 
environmentally friendly energy system in the region. 

IH1 order to enhance the stability of the energy demand and supply structure in 
Northeast Asia in the future, we need to develop energy resources, such as natural gas, 
coal md hydro power reserves in this region including East Siberia, and to construct 
energy infrastructures to transport the energy from remote areas. 

Also, to meet the continuously increasing demand for electricity resulting from 
economic growth in Northeast Asia and to develop an efficient power supply-demand 
system, there is a need to promote, in the long term, a cross-border interconnected 
power grid system. 

In addition to measures on the supply side, we need to facilitate mutual regional 
cooperation for facilitating energy conservation md technology development for new 
and renewable energy to jointly tackle cop111110n global problems such as climate change. 

Thus, the promotion of energy cooperation in Northeast Asia will not only 
contributes to solving the problem faced by the region but will also promote clean 
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environment and the regional prosperity for future generations. 

As you are aware, Europe has already created the regional energy cooperative body 
based on the European Energy Charter, and the United States, as announced in its New 
Energy Policy last month, emphasizes the importance of regional energy cooperation, 
particuldy with its neighboring countries. Thus, strengthening regional energy 
cooperation is a cornion phenomenon in other regions in the world. 

Northeast Asia has a large potential for mutually complementary energy cooperation 
structure in that there are major energy consuming countries, Japan, China and Korea, 
and the countries with Iarge energy reserve areas, such as East Siberia, Sakhalin, md 
Central Asia. 

I am convinced that the climate for active promotion of energy cooperation in 
Northeast Asia has been created. 

Since the inauguration of President Kim's administration, the Korean government 
has been implementing reforms in the four major economic sectors : namely, the 
corporaie, financial, labor, and public sectors. Yet, while it is true that there are many 
issues to be resolved, Korea has successfully recovered from the financial crisis which 
severely hit our economy in 1998 and has achieved a great deal of success in its reforms. 

In Particular, reform of the energy sector is well recognised as the most successful 
case among the public sector reforms. The energy industry in Korea, re-born as a more 
efficient industry, is well prepared to play an active role in energy cooperation in 
Northeast Asia. 

As the Energy Minister of Korea, I have no doubt that energy cooperation in 
Northeast Asia will be a 'Win-Win' business proposition, beneficial for all the countries 
in the region. 

Thus, I would like to propose, on this important occasion, to create a " Working 
Committee for Energy Cooperation in Northeast Asia" this year, including China, 
Japan, Mongolia and Russia. The initial task of the proposed Committee is to develop a 
policy agenda to promote regional energy cooperation, which heretofore has been 
discussed at the private-sector or industrial levels, at the government level. 

I am confident that such a government cooperative body, through collaboration with 
the related research institutes and industry, can produce very productive results such as 
realistic proposals for financing large scale energy projects for energy development and 
infrastructure building, which require ~XBXXKIUS amounts of investment. 
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I believe that this Symposium will provide us with an excellent opportunity to 
facilitate exchange of expertise and ideas among energy experts on energy cooperation 
in Northeast Asia. And, the outcomes and suggestions from this S p p o s i ~ m  will, I 
believe, have a positive impact on policy makrng in the countries in the region. 

The Korean Govenmeat is committed to provide financial and administrative 
support for the follow-up activities of this Symposium. 

In conclusion, I would like to thank the organizers of this Symposium for their hard 
work and offer my beest wishes for a highly successful and productive conference. 

Thank YOU very much. 
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Issues and Perspectives 
on Energy Development and Cooperation 

in North-East Asia : 
An Introductory Overview 

Ralph W abnseha-fft 
Energy Resources Sections 

United Nations Economic and Social Commission 
for Asia and the Pacific 

I'nlernational Symposium on Energv Co-operation in North-East Ask 
Seoul, Xepublic of Korea. 7-8 June 2001 :wahnschafft.t.unescag~t..org> 

Structure of Presentation 

Part One : 

Part TWO : 

Part Three : 

Eeonomie and Energy Indicators: An Overview 
~ Geography, Population and Economy 
- Energy Production and Consumption: Structure and Trends 
- Long-term Outlook for Energy Developmnt 

Possibilities and Problems for Multilateral Energy 
Cooperation in North-East Asia 
- Overview of Proposed Projects in Gas, Oil and Electricity 
- Problems and Issues to be Addressed 

Summary Profile of United Nations ESCAP 
- Mandate, Vision and Organizational Structure 
- ESCAQ Activities on Energy in North-East Asia 

International Symposium on Energv Co-opemtian in North-Easl Ask 
Seoul, Republic ofKorea. 7-8 June 2001 :wahn~hafit~eac;sp@lui.srgz 
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Economic and Energy Indicators 
of Countries in North-East Asia 

North-East Asia : ~~~~~a~~~~ and Geography at a Glance 
PopuBati on Area Population Density Population Growth Urban 
(mid 2000) ('000 knil) (pers / km') (in %/year) Population 

(in % of total) 

China I )  1.271.9 Million Y.326.4 133 0.8% 32% 

- NE China I) 209.7 Million 2,203.6 95 

Japan 126.9 Million 377.8 336 0.2% 79% 

Republic of Korea 47.4 Miliiun 98.5 470 0.9% 82% 

DPR Korea 21 .7 Million 120.5 192 60% 

Russia Federation 146.9 Million 16,995.8 9 -0.2% 78% - Russia Far East ') 7.3 Million 6,200.0 

Msragalia 2.6 Million 1,556.5 l .4 1.6% 69% 

= 
* 

3) 

Includes Hong Kong SAR and Macao SAR 
Includes Beijing and Tianjin Cities and Provinces of Hebei, Meilongjiang. Jilin, Limning, and Nei Mango1 
Republis of Sakha (Yakutiys), Jewish Autonomous Territory. Chukotka Autonomous Territory, Tenitories of 
Peirnorskij. Khabarovsk. Animk,  Kanicliatka. h'iagadan. Sakhalin tesTitcries 
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199% per capita GDP in LIS $ 1999 per capita GDP Estimated Economic Growth 
(actual exchange rates) (in PPP-US 5) (PPP 1999 2000 2001 

China 784 ( I )  1,662 (2.12) 1.2% 8% 7.5% 

Footnotes : 1. National data 2. Source :CIABatabook 3. EIUdah 
4. Ihe Economist ‘5 Big Mac Index (19 April 2001) : Purchasing Power Parity: U S  commodity 

5. Estimate of Cenml Bank Republic of Korea 
6. International Monetary Fund 

price (Hamburgers) in U S  divided hy local community prices (in US$) (Hamburgers) 

7. Statement of DPR Korea Finance Minister 

Energy Intensities North-East Asia 

Total Primary Energy Slrpply (TPES) / Gross Domestic Product (GDP) 
( in toe per 1606 1990 US$ 

1988 1993 1998 

China 2.01 1.63 1.16 

Japan 0.15 0.15 O.f5 

Republic of Korea 0 3 4  0.41 0.42 

DPR Kcren 0.26 0.21 0.14 

Russian Federation 1.73 1.74 

Mongolia 

Source lntemahonal Energy Agency ( IEA ) 

hternafionai Symposium on EnergV Couperation in Norfk-Easf Aria 
Seoul. Republic ofKorea. 7-8 June 2001 <wahnscham.unescap@un.org> 
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Self-sufficiency in Energy in North-East Asia 

I Domestic Energy Production I Total Production of Energy S ~ p p l y  (in %) 

1993 I998 

Source International Energy Agency ( E A )  

Primary Supply 
Production 159 22 512 59" 210 962 
Imports 63 n 1 a' n 64 
Exports -14 -3 -2 1 -2" n -40 
Stock changes -1  0 19 n n 18 
TOtA 207 19 51 1 57' 210 1 

Processing & transformation 
1.osses 8: inputs to refining 

Transformation 1 705 n 10.5 0 280 
& transformation -210 -10 -261 21 a -285 

In6ermtional Symposium on Energy Co-operation in North-East Ask 
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Japan: Energy Balance 2600 

(in miklion t o m e s  of oil equivalent) 

OiI Gas Coal Electricity Other Total 

Primary Supply 
Production 0.7 2.2 1.7 94.2" 7.0 105.8 
Imports 273.5 65.0 95.5 0.0 0.0 433.5 
Exports 4.2 0.0 -1.5 0.0 0.0 S.7 
Stuck changes 0.0 0.0 0.0 0.0 0.0 0.0 

36.3' 475.7' 
Toed 270.0 67.2 95.2 94.2' 7.0 533.6 

Processing & transfarmation 
, Input to refining -2 17.0 0.0 0.0 0.0 0.0 -217.0 
Input to transfurmation -34.0 -53.5 -S4.0 94.2' -3.7 -239.4 

Enerev indushv fueUloss -15.0 -0.8 -3.2 -9.8 0.0 -28.8 
1 Refininghnnsfumtion uutput ?!7.0 11.0 0.0 91.Sb 0.0 319.5 

Fins! consumption 
TranspoPt fueis 97.5 0 0  0.0 1 .9b 0.0 99.4 
Industrial fuels 34.5 9.3 37.0 36.0b 1.8 118.6 

Non-enagy uses 43.5 0.0 0.0 0.0 0.0 43.5 
Residential etc 45.5 14.6 1 .o 4 H b  1.5 106.4 

Total 221.0 23.91 38.0 81Jb 3 3  367.9 

Seoul, Republic of Korea, 7-8June ZQOl 

(Average Annual) Growth of Economy and Primary Commercial 
Energy Cansumption (in percent) 

Chins Historical 10.2 4.9 5.4 173.4 7.9 

Forecast 6.9 4.4 2.8 9.2 14.1 4.4 
(1980-1995) 

2.3 0.4 2.4 4.0 

ng: The Outlook for Energy Supply and Demand in North-East Asia, 
University of California, Institute of Global Conflict and Cooperation. Policy Paper Na.36 (1996) 

cwahnschafEunesca@un.org> 
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Summary Conclusions 

The developing countries of North-East Asia 
(China, Republic of Korea, BPR Korea, Mongolia): 

have all growing populations and are expected to expand their 
economies. This will result in rapid energy demand growth and 

growing net energy import requirements; 
face challenging tasks to mobilize domestic and international 

finmcing for their energy sector development; 
would benefit fromi a sub-regional coordination mechanisms and 

from an agreed regional framework for energy sector investments; 
will produce growing emissions as their energy consumption 

increases. 

International Symposium on Energy Co-operation in North-East A s k  
Seoul. Republic of Korea 7-8 June 2001 cwahnschafft. unescae@un.ore> 

Overview QB Perspectives 
for Multilateral Cooperation 

in North-East Asia’s Energy Sector 

infernational Symposium an Energy Co-operation in Norfh-Emf A s h  
Seoul, Republis ofKorea. 7-8 June 2001 
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Qualitative Comparison of Resource Endowment 
Oil and Gas Coal and Labour Capital Technology Managerial 

Mineral Expertise 

China Rich Very Rich Very Rich Very Poor Short Short 

Japan Very Poor Short Short Very Rich VeryRich VeryRich 

Republic of Korea Absent Short Short Rich Rich Rich 

DPR Korea Absent Rich Rich Very Poor Very Poor Very Poor 

Russian Federation Very Rich Very Rich Very Poor Very Poor Short Short 

Mongolia ShorP Rich Short VeiyPoor VeryPoor Short 

iourcc: Park. Keun Wooh 1995, Gas and Oil in North-East Asia, Royal Institute of International Affairs 

international S.yrnposiun on Energy Co-operation in North-Easf Asit 
Sroiil, Repubiic ofKorea, 7-8 June 200 

* Asia-Pacific Energy Community ( promoted by Japan ) 
Vostok Plan ( promoted by Russian Federation, 1991 Natural Gas 

(alternative Projects; * Energy Silk Road Project ( China, Japan, Turkmenistan 
alternative routes) Irkutsk Region Gas Project ( Russia, China, Republic of 

Korea) (under negotiation) 
Trans-Asian Gas Pipeline Network 

Qff-shore Oil Fields 1,234 etc ( Production started ) 1 Oil 
Electricity 2,600 km. - 3 GW Power Transmission line) 

(Bratsk-Beijing i Shenyang) (under negotiation) 
Power Transmission Primorskaya to Republic of Korea 
(via DPR Korea) 

Power Transmission Sakhalin to Hokkaido (Japan) 
International Symposium on EnergV Co-operation in North-East AsL 

Seoul. Republic of Korea. 7-8 June ZOO <wahnschsfftunescap@u.orp> 
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_ _ _ _ _ _ ~  

Energy Map of the World (20009: North-East Asia 

Energy Map of the World (20009 : Europe-Asia 

SOUEC: Petrolem Economist ZOO0 
<wa~chaM.unescap~!un .or~~  

International Symposium on Energv Co-operarion in North-East Asia 
Seoul. Republic of Korea. 7-8 June 5001 
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Obstacles to Trans-boundary Energy Sector Development 

Political 

ECOnOIEliC 

and financial 

Unsettled political questions a re  obstacles to bi-laterat co- 
operation; 

Lack of agreed framework /common energy 
development strategy; 

* Lack of imtitutionaiized framework for multi-lateral co- 
operation; 
* Sustainability of (positive) political development trends ( 7 ) 

High investment coots and long amortization periods; 
=“high risk” investment leads to high capital costs; 
* non-market pricing / non-payment crisis In some countries; 
* high taxation, duties and lack of transparency for investors; 

Environmental * tnsufficienct enforcement of environmental standards; 

* Lack of Compensation for local communities; 

International Sjmposium on Energv Co-eperction in North-East Asi5 
Seoul, Republic of Korea, 7-8 June 2001 

Summary Csnciusions 

In both, Russian Far East and China, considerable natural 
gas and hydrocarbon reserves are availabk for development to 
meet the growing future energy needs of the North-East Asia 
sub-region; 

Due to large geographical distances between sources of 
supply and centers of consumption and lack of infrastructure, 
project development requires large amounts of long-term 
investment finance; 

Productive and mutually beneficial energy sector 
development cooperation will be a cornerstone for long-term 
econsmic cooperation, energy security and peace. 

Internutianal Symmsium on Energy Co-operation in North-East Asia 
Seoul. Republic ofKorea, 1-8 June 2001 
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Summary Profile of 
United Nations 

Economic and Social Commission 
for Asia and the acific (UN-ESCAP) 

International Symposium on Energv Co-operotion in North-East Asia 

ESCAB Profile 

e Regional inter-governmental parliamentary organization 
for Asia and the Pacific under the United Nations System; 
CI f ~ ~ ~ ~ d e d  in 1947; 

Reporting to (Global) Economic and Social Council of United 
Nations (UN-ECOSOC ) and United Nations General Assembly; 
e 

0 

Membership: 61 Member and Associate Member C o u n ~ e s  

Main Functions - Intergovernmental Parliamentary Consultations 
(as of2801) 

- Annual Sessions ofthe Commission and its 

- Operational activities (background reports; 
Subsidiary Committees, 

publications; group training; advisory services) 

Internationd Symposium OR Energy Codperation in North-East Ash 
Seoul, Republic ofKorea, 7-8 June 2001 :Ps,ahnschaffP.unesca~~~.~g~ 
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ESCAP Profile (cont'd) 

Mandate: Promote regional cooperation among member countries 
and associate member countries; 

Vision: Focus of Programme Activities on 
- Poverty alleviation and pro-poor policies; 
(United Nations Milleniurn Declaration) 

- Managing globalization; 
(international Conventions and Treaties) 

- Emerging Social Issues ( HZV-Aids; Aging; etc) 

Infernnfianal SvmDorium on Enerm Coo-ooemtion ip1 North-East Asia 

ESCAP Profile (eont?ci) 

Stmctu~e: Intergovernmental Subsidiary Committees; 
Committee on Poverty Alleviation; 
Committee on Regional Economic Cooperation; 
Committee on Environment and Natural Resources Development; 
Committee on Transport and Communications; 
Committee on Statistics; 
staff resources at ESCM Secretariat: - 200 professional posts 

* Budgetary Resources (Biennium) : 
- 270esPssts 

Regular UN Budget 57.0 Mio US$ (mainly staff costs) 
Extra-budgetary Contributions 16.8 Mio US$ (donations) 

Secretariat: Division on Environment and Natural Resources Development 

Environment Energy Water& Minerals Space technology 

Internalional Symposium on Energy Co-operalion in North-East Asia 
Seoul. Republic of Korea. 7-8 June 2001 ;wahnschabft.unesca~~.org> 



Energy Related Activities of ESGAP in North-East Asia 

Technical Publications: 

Oil and Gas Resources and 
Potential in North East Asia (1999) 

Inquiries and orders: 
ekadushkin.unescapp@ura.org> 

International Symposium on Energy Co-operation in Noh-East Asia 
Seoul. Republic ofKoreo, 7-8 June 2001 <wahnscRam.unescap@u.o~~ 

Energy Related Activities of ESCAB in North-East Asia 

Technical Publications: 

Review of Mineral Resources 
Potential and Poticy for Development 
in North East Asia (1997) 

Inquiries and orders: 
< k a d u s h k i n . u n e s c a p ~ u ~ . ~ r ~ ~  

Knternational Symposium on Energy Co-operation in North-East Asia 
Seoul, Republic of Korea. 7-8 June 2001 

-30- 



Energy Related Activities of ESGAP in North-East Asia 

Technical Advisory Services UNITE0 NATIQNS WIlIOYS (INIES 
* r O a * t C U O - L , T O . I I Y Y o I n € l U l " l C  

* Preliminary Energy Audit in Oil Refinery, 
Angarsk Refinery (Irkutsk, Russia, 1998) 

Enhancement of Energy Efficiency and 
Emission Control at Fuel and Energy 
Complexes dthe Russian Far East 

Pre-Feasibility Study on Energy Efficiency Khabamysk I Blagcvsrehonah I Berlin 

in Cement Industry 
(Barhan, Mongolia, 1999) 
Measurement of Power Station Emissions 
Blagoveschensk BTEZ, Russian Far East (1999) 
Study on institution Building (Energy Center) 
Khabarovsk LERS, Russian Far Bast (2000) 
Pre-Feasibility Study on Hy$ro-P~wer Station 
Rehabilitation 
Mirim SHP, Pyongyang, DPR Korea (Planned) 

I 

m?.o,.r spm- - M" r p i l  (OR 

International Symposium on Energv Co-operation in North-Earl Asra 
Seoul, Republic ofKorea, 7-8 June 2001 Cwahnschafl? onescap@un org'p 

Energy Related Activities of ESCAP in North-East Asia 

itIplrr <m ~ ~ ~ ~ ~ ~ ~ ~ m ~ ~ ~ d ?  vdt 

Dr G w h r r m ~ l  F w m v  L ~ p c r m  fmm 11uni.o bar List  Capacity Building / Group Training 

International Seminar on Energy Efficiency 
,**c.e2 .7 ""%., *inr:..r..C.Rlr;ilrr. I*," c.. 
~.-,.-..,~,-.~.,",~"" ",.~.,~,~.,'~~~.,-..,.~~,"~~ 
- I , w * * I ~ I ~ " < *  h 

in Fuel and Energy Complex of Russian 
Far East ( Kkabarovsk, 2 Phases; 1999 ) 

Group Training on Geothermal Energy 
Russian experts visit Japan ( March, 2001 ) 

North-East Asia Forum an Effective Consumer 
Information for Sustainable Energy Use 
( Beijing, China, March 2001 ) 

North-East Asia Expert Group Meeting on 
Cooperation in Energy and Energy Efficiency 

provisional dates: 2-4 October 2081 ) 

l-h 

c . a u  LZnaWk9Cl,&.: ,.im ;Et02 
I,. \ I m L  xu1 

( Khabarovsk, Russian Far East, 

International Symposium on Enera Co-opera6ion in North-East Asii 
Seoul. Republic ofKorea, 7-8 June 200. :waknscham.unesca~p@un.org> 
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Environment Related Activities in North-East Asia 

NosWEast Asia Sub-Regional Programme 
for Environmental Cooperation (NEASPEC) 
- Intergovernmental Meetings of Senior Officials 
(6 Meetings since 1993; Meeting No. 7, July 2001) 

Asian Development BarakKJNDP “ALGAS Project” 
- National Repopt of DPR Korea on Asian hast  Cost 
Greenhouse Gas Abatement Strategy 
(Study commissioned through ESCAP, Report 2000) 

International Symposium on Energy Co-operalion in h‘orth-East Asit 
Seoul, Republic of Korea, 1-8June 2001 c w a h n s c h a f f t . u n e s c a p ~ ~ . ~ r ~ >  

Thank You for Your Attention 

International Symposium on Energy Co-operalion in North-hst Asia 
Seoul, Republic of Korea, 7-83une 2001 < w ~ c h a ~ . u n e s c a p ~ ~ n . ~ ~ >  
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Energy Future for China 

Zhou Dadi 
Energy Research Institute 

State Development Planning Conmmission 

June 2001 

y Research Institute (E 

Unique national energy policy study 

Under the State Development Planning 

Founded in 1980 under the request of State 

Involved in energy planning and policy 

Institute 

Commission 

Council 

development : 
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Energy Research Institute (EN) 

0 Covers important policy fields: 
- Energy forecasting and balance analysis 
- Medium and long tern- energy strategy 
- Energy conservation and efficiency 
- Environmental consideration in energy p ~ l i ~ y  
- Supporting goup for climate change 
- Renewable energy policy 

ts for future e 
China 

0 Economic growth rate; 
0 Urbanization and industrialization progress; 

Development of domestic demand; 
0 Infrastructure development of energy 

I system; 
I Environmental consideration; I 

International energy market; 
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Economic Growth Rate Keeps 
Hig 

Average GBP growth rate for last 5 years (1996- 
2000) acheved 8.3% ; 
GDP growth rate of2000 is 7.2%; 
Many economists believe that the momentum of 
higher economic growth has resumed; 
Targeted GDP growth rate for next 5 years (200 
2085) is 7%, higher rate will be possible; 
7% or higher growth rate for next 20 years is 
expected; 

GDP Growth Rate in China 
(1 979- 1998) 

16.0% 
14.0% 
12.0% 
10.0% 
8.0% 
6. rn 
4.0% 
2.0% 
0.0% 
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Urbanization will be accelerated 

Urbanization will be associated with the 
improved agriculture productivity and 
quicker industrialization progress; 

will be created in the next 5 years; 

immigrate fiom rural area into cities 
annually in the corning decades 

0 Additional 40 million non-agriculture jobs 

0 Experts estimated H % of population will 

1 Industrial Structure Change in 
China (1978-1998) 

I 00% 
90% 
85% 
70% 
60% 
50% 
40% 
30% 
20% 
10% 
0% 
- 1998 1980 1 1985 I 1990 1 1995 1 1998 
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Historical Energy Consumption 
in China 

.- 
I 

1 Loa 

1000 

YO0 

ROO 

700 

600 

1 
-7 

I 
1 

Energy Consumption Change in 
ecent Years 

By statistics, energy consumption has 
decreased since 1997; 
Cod production and consumption decreased 
significant 1 y ; 
Oil and natural gas consumption increased; 
Natural gas production increases rapidly; 
Import of oil increased significantly; 70 
million tones of crude oil imported last 
year; 
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Energy Consumption by Sectors 

Oil Production in China 
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Consumption Structure of Coal 
in China 

Energy Efficiency Improvement 

15. (1% 

10. 11% 

5. (It 

0 .  0% 
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Oil Production by Producers 

Oil Import of China 
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Energy Demand Forecast 

0 Great challenge to energy demand forecast; 
* Previous forecasts failed for real energy 

0 Coal consumption decrease is still a 

0 Long term energy demand forecasts sustain; 
* Energy consumption will increase 

consumption of recent years; 

mystery; 

significantly in the future; 

Total energy consumption in 
2010 

0 No specific targets in the IOt11 Five Years' 

0 Annual growth rate around 3% estimate 

0 More studies on oil, gas and electricity 

= Demand for natural gas and electricity may 

Plan; 

experts; 

demand forecasting; 

increase quicker than others; 
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Oil demand and import in the 
future (million tones) 

iemand forecast 
in billion cubic meters 

Demand 27 
Estimated 

Need for 
import 

I I 
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atural Gas Consu 
Structure Estimation 

eneration C 
Forecast 

( l0MW I 1999 I 2005 I 2015 1 29880 I 38000 1 55000 

Hydro I 7297 1 9500 I 14000 

Thermal I 22350 I 27512 I 38748 

Renewables 1 27 I 118 I 660 
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Power Generation Capacity 

1999 2005 2015 

[a hydro thermal a nuclear Drenewable] 

Power Generation Forecast 
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Power Generation Structure 

ey elements in the ener 

0 Focus has been changed from quantitative 
expansion; 

0 Coal is still considered as a basic primary energy; 
clean coal approaches and technology; 
Market demand will become major driving force; 

important role; 
0 Environmental consideration will play more 
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rovement of energy structure 

0 Attach priority to oil and gas exploration and 
exploitation; 

* Speed up the natural gas development, including 
gas production, transmission, and downstream 
ertilization; 

* Pay attention on energy security and safety, 
(strategic storage and others); 

0 Diversify supply sc~ces of oil and gas; (domestic 
and abroad) 

0 Implement “‘West Gas to East” project; 
l Coal bed methane development; 

--4-J-- 



20.8 

2003 2005 2010 

4 LForeign investors are encouraged and 
welcome to invest in upstream midstream 
and downstream of the project 

J 2. Foreign investors may become holding 
companies in pipeline projects. 

J 3. Flexible approaches for international 
cooperation: both equity joint venture and 
contracted joint venture can be approached. 
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Power sector reform and 
innovation 

Power system reform: grid and generation 

e Higher priority to hydro and large scale pit 

Improve the fuel efficiency ofpower 

separating , monopo 1 y breaking; 

mouth power plants; 

generation; (replacement of small scale 
generators) 

e West power to East transmission projects 

est Power Transmit to East 

6 10 GW power transmitted into Guangdong 
province from Southwest China by the end of next 
5 years; 
Mainly hydro power and pit mouth power plants 

6 5 main transmission lines to be constructed with 
total capacity of 1QGW; 

6 Further improve transmission capacity from 
Northwest China to Beijing and Tianjin regions; 
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Energy efficiency and renewables 

Efficiency improvement based on market 
IXKXhi3lliS~; 
6ovemment intervention necessary; 

e New approaches are under development; 
0 Renewables face challenges; 
0 Small and mini hydro, wind power; 

Develop the Oil Strategy of 
China 

e Further identify the importance of oil in 

0 More study on oil demand of long term 

Analysis on international oil supplier and 

0 Regional and international oil security send 

energy strategy; 

future; 

market; 

safety; 
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Cooperation in North-East Asia 

0 Group oil and energy security 
Strategic oil storage and regional cooperation; 

0 Cooperation on oil and natural gas exploration and 

0 Group efforts in Russia, Middle Asia, Middle east, 
exploitation; 

South-East Asia, and other potential supply 
sources, 

* Natural gas development; 
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C.’@smmon approach to common interests” 

Mr. Yoshihiro Satkamnoto 
President 

The Institute of Energy Economics, Japan 
JAPAN 

Ladies and gentlemen, it is my great honor and pleasure to have been invited to this 

symposium and given this opportunity to speak before you this morning. 

1 I wish to extend my congratulations and pay respects to Br, Chang, KEEI for having 

offered a special occasion to discuss the energy situation in Northeast Asia and policy 

options to be taken for the future. 

Because, firstly: the northeast Asian regon is expected to show the highest economic 

growth potentiatl in the world in the near fbture; secondly, the world’s energy-related 

parties are hence expressing great interest in the magnitude and structure of energy 

supply and demand as well as a pace at which energy demand is growing in this region; 

and thirdly, many people in and outside the region are keenly interested in knowing 

what roles the main players in this region such as China, BOK and Japan will assume 

and whether intra-regional cooperation among them is possible. 

* In referring to issues confronting the energy field in this region and options to be 

exercised in the fbtme, I would like to mention the bdamental  condition of the utmost 

importance. 

That can be summed up as follows: any subject in energy area can never be solved by 

one country alone, given the geographical and geopolitical characteristics intrinsically 

possessed by energy. So, a regional approach is needed and it is especially necessary for 
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the main players in the region to jointly address problems common to them. Though it 

may be a hatter to-be pursued in the distant future, I am personally dreaming a “Com- 

mon Energy Market for Northeast Asia,” in which member countries’ interests are ad- 

justed so that the market can be integrated and the region can become a most economi- 

cally efficient market, thus formulating an effective power to encounter the outside. 

It should be noted that Europe needed forty years to integrate its market as the uni- 

fied cornon market. It is necessary for us to follow a number of steps over the period 

to eventually materialize our common market concept, too. Now is the time for us to 

take a first step to lay the foundation for our descendants to enjoy prosperity from such a 

CQIIUWXI market. 

Yesterday, I participated in the “East-West Asian Energy Dialogue,” initiated by 

KEEL I wish to take this opporiunity to welcome the commencement ofsach a forum, 

in which major players in the Asian energy field, including major energy-consuming 

countries in Northeast Asia, India, and leading oil-producing countries - major oil- 

supplier countries in West Asia - met together to jointly discuss energy-related matters 

to be addressed with the common understanding. It is essential to begin with a “dia- 

logue,” with participants frankly exchanging views on such issues as the supply security 

on the demand side and the demmd security on the supply side. 

Moreover, Japan will host a dialogue between oil-producing and oil-consuming 

countrks (“International Energy Forum’’) next year. At the EA-sponsored “Millermi- 

UM Symposium” held the other day, a U.K. representative extended his congratulations 

to Japan, expressing his expectations that Japan should host the conference taking into 

account the northeastern Asian countries’ interests in the future. 

The world has changed. In the energy area time of confrontation between E A  and 
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OPEC came to an end with the termination of the cold war, and the season of the dia- 

logue has come. h esnaing new world the northeast Asian region is urged to take some 

initiative as important players. 

Next, I want to list below several questions that confront the northeast Asian countri- 

es for some time to come. 

The first is a question related to oil. The most remarkable feature is that the rapid 

progress in motorization in China will raise demand for oil dramatically in this region. 

In case China’s oil imports increase at a rapid pace, the region’s reliance on the Middle 

Eastern oil will rise further, which may have a considerably adverse effect on the stabil- 

ity of oil supply and demand and prices, I am afraid. As for natural gas, to lesser extent, 

there is the similar condition. 

The second question concerns the position of coal relative to other energy sources in 

the northeast Asian energy market in the future. 

Here, again, China’s move in the future should be watched carefully. It is being 

contended loudly that use of coal should be limited from the standpoint of preventing 

global warming. What will happen, however, if all power plants cease to burn coal 

and switch fuel to natural gas? The “energy crisis” that has happened in the U.S. suf- 

fices to show what will be possible to happen in other areas. The “Dash for gas” sud- 

denly has caused the price of natural gas to skyrocket to as high as $lB/milEion Btu at 

one time. The U.S. new administration has decided to lift restrictions on CO;! emis- 

sions from coal-fired power plants. As to the extent to which and the speed at which 

the world moves to prevent the global warming in the future, we have to watch the out- 

come ofthe meeting of environment ministers to be held again in July to discuss how to 

follow the Kyoto Protocol. In an effort to minimize the cost of burning coal and real- 
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ize the internationally fair sharhg of the burden, the Asian countries are requested to 

positively participak in the program to develop an international framework of the Kyoto 

mechanism, including that of trading the emissions right. 

At any rate, the option of using coal as a means of keeping prices of other energy 

sources from soaring should not be abandoned, while taking necessary measures to 

counter the environmental problems such as acid rain and the global warming that ac- 

company the burning of coal. 

The third subject is the development of new technology. Northeast Asia is not en- 

dowed with much nature resources, but human resources are abundant. As the tech- 

nological development will continue to play an important role in the solution of energy 

problems, the northeast Asian nations have a wide spectrum of joint technobgical de- 

velopment projects to be undertaken on a joint basis. and in fact some projects have 

already been launched in this area. We should lose no time to extend our all-out sup- 

port to such joint efforts. 

, 

Thank you. 
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Hyunjoon Chang 

Energy Economics Institute 

Korea at a Glance(2000) 

band Area: 
- 9g9392W (S. Korea) 

Population: 
- 47.2 million persons 

GDP(l995 const.): 

- US3 476 billion(2000E) 

- US8 10,074 per capita 

Real GDP growth rate 
- 1999: 10.8% 

- 2 0 0 0 ~ :  8.8% 
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Republic Qf Korea ____ 

Energy Ovenriew(2000) 

e Total Energy Consumption e Sectoral share of 

- 192 million TOE(97.3 % imported) 

- 51 -9% depend on petroleum 

energy consumption 

- Industrid 55.8% 

- Transportation 19.7% 

- ResidentialrCsmmercial 
a Oil consumption 

- 2.0 million Bbl per day(ail imported) 
22.7% 

- 76.8% depend on Middle East 
e Ksrearanks 

- 14.5 rniliion ton per year 

- abf LNG 

Republlic of Korea - -- 

Public . . Private 

I Goveri - Importers 
I I - Refiners 

m - Distributors . . 1 r I 

KEPCO 

- Transmitter 

. 
m . . 
m 

a . . . . . 

Coal Companies - importers - Producers - Distributors 

0 Restructuring of power industry is under way 
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Republic of Korea __ ~ 

Energy Consumption & Economic Growth 

Index 

I 
350 

250 

zoo 

150 

1 0u 

I A 

8.S 66 87 88 89 OR 91 92 93 94 95 96 97 98 99 W 

(1985=100) 

EneKgylGDP elasticity 

0 85-90 :  1.16 

0 91 - 0 0 :  1.32 

GKOWh (1985 - 2060) 

Steel: 9 +25MMT 

Cement: 21 -+51 MMT 

Cars: 1.1 -+ 12.0 mill 

Republic of Korea 

Energy Consumption by Source (2000) 

Petroleum Coal Nuclear CNG Hydro 

53.8% 26.1% 14.2% 3.2% 1.7% 
1990 
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ReDubfic of Korea 

Shadows of the Success 

0 Overseas Dependence increased 

- 74 per cent in 1980 + 97 per cent in 2000 

0 Energy Intensity increased 

- 0.35 TBElmillion Won in 1990 + 0.40 in 2000 

0 Environmental 5ackwardness 

- COz emission: 65 million TC in 1990 + f2 l  million TC in 200Q 

- Siting problems, in particular, for nuclear power plants 

0 Weak Market Mechanisms 
- Reform of energy pricing and privatization of large state- 

owned enterprises to improve market efficiency 

.~ Energy Outlook in Korea Repubtic of Korea 

B Primary Energy Demand 

Unit: Mil9ion TOE 

Source: KEEI, May 200$ 

unit: v. 

u2wo 
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e Final Energy Demand 

Unit: MilEisn TOE 

Commercial 

Souree: KEEI, May 2001 

Unit: % 

Energy O ~ t l ~ o k  in Korea Relaublic of Korea 

0 Energy and GHG Indicators 

Source: KEEI, May 2001 
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Republic of Korea 
~~~~ 

I-___II __ 

Primary Objectives and Measures for Korea’s 
Energy Future 

Objectives 

0 Strengthen Market 

Mechanism 

e Establlsh Environmentally 

Friendly Energy Systems 

e Maintain Stable Energy 

Supply 

Measures 
0 Remove price controls 

0 Reform tax system for fair 
competition and inducement to 
low pollutant energy use 

0 Privatize public utilities 

0 Encourage energy efficiency 
technologies and new & 
renewabie energy developments 

Northeast Asian countries 
0 Seek to cooperate with 

Republic of Korea -~ __I_I_- ~ - _ _ p l  

Issues to be 
- Asian h e r  transition 

Past Future 

e Government lead system i 0 Market lead system 

e Monopolistic structure i e Competitive structure 

o Closed & isolated market i e Open & connected market 

0 Growthsriented policy aims i 0 Aim at sustainable development 
~ X. 

What ts needed for sustainability at alB3 



Republic of Korea .- 

Chances for a new era 

e North-South Korea talks resume 

- From cold war to cooperative games 

- Major obstade for a complete connection of Asian 

energy network could be removed 

o East and West Asia are mutually interdependent 

- Heavy reliance on the West Asia 

Korea ?6%,(2000), China 62%(1998), Japan 82%(1999) 

- Rapid growth of East Asia’s oil demand 

0 50% demand increase is expected during the next decade 

ReDublic of Korea 

Energy challenges Facing the Asia 
- In Korea’s perspective 

Two paths are ahead: Conflict one, Cooperative one 

Cooperative future ensures mutual benefits 

Energy importers Energy exporters 

c Ensure stable energy supply 0 Secure stable energy demand 

c Reduce the energy cost in an upstream sector 
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Possible Areas 

e Power 
b ntercon nections 

e Natural gas pipeline 
networks 

e Joint oil stockpiling 

- Pipeline route (Korea) - PipeBine Route (China) - Pipeline Route (Japan) ..... LNG Banker Route (Korea) ..... LNG Tanker Route (Japan) 
LNG Tanker Route 
Crude Tanker Route - Crude Tanker Route 
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ENERGY PROFILE OF RUSSIA: OUTLOOK PERSPECTIVES FOR 

REGIONAL COOPEMTION IN NORTH-EAST ASIA 

Dr. Stanislav Zhiznin, Senior Counsellor, 
Department of Economic Cooperation 

of the Ministry of Foreign Affairs 
of the Russian Federation 

1. General issues 

Russia's Fuel and Energy complex is a backbone of the country's economy. It is well 

known that the Russian Federation is completely self sufficient in energy resources. According 

to different estimates, Russia has the world's largest natural gas reserves (35-38%), second 

largest coal reserves (23-24%), sixth-eight of the world oil reserves (10-13%) and 14% of the 

world uranium-ore reserves. 

The Russian energy prsducing, processkg and transporting infrastxcture is we!l 

deveioped, equipped and managed despite the economic crisis in the country. It is noteworthy 

that a substantial intellectual and technologica! potential of the Fuel and Energy complex of 

Russia is not used in full. 

Russia is second after the USA world's largest energy producer accounting for over 10- 

11% of the world ppimary energy production. Since beginning of the XX century the country is 

one of the leading energy exporters. For the period up to 1990 it exported substantial volumes of 

energy equipment and services. 

After the well known political changes in 1991 Russia's economy as well as transitional 

economies of other CIS countries is undergoing serious difficulties that led to substantial fall in 

energy production. Without presentation of detailed facts and figures on macroeconomic and 

financial dimensions of the crisis of the Russian economy, I will only mention that a GDP fell 

for the period of 1991 - 1998 nearly by 40%. In 1998 spillover from ongoing East Asian 

financial and economic crisis as well as oil and gas sharp fall in prices (the source of almost 50% 

of Russia's hard currency earnings and export revenues) have, among other factors, led to 

increased pressure on the country currency, the ruble, further drop of the GDP and almost 

destroying the new ~ S W Z  banking system . But Russia managed to avoid panic and the near 

havoc in Russia's economy, to preserve the several years old market economy's sprouts and to 

continue economic reforms. Now it is obvious that the crisis of 1998 is over. 
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It is quite obvious that the energy sector of the country felt the impact of the economic 

depression. The total production of primary energy resources dropped fiom 1300 Mtoe in 1990 

to somewhat 950 Mtoe in 1997. But now there is the trend of increasing of production. One can 

see that there is a surplus sf production over consumption that accounted for about 41 5 Mtoe in 

1990, 370 Mtoe in 1997 and 330 in 1999. Dynamics of principle indices of Russia’s energy 

supply, range of energy demand for 2000-2010 and scenarios of primary energy supply are 

presented in tables 1 , 2  and 3. The fall in production is accompanied by financial crisis in energy 

sector which is characterized by large-scale non-payments and deficit of investments. A serious 

problem is a non-rational energy consumption and a high energy intensity of the Russian 

economy. According to different estimates, the energy intensity indicator in Russia is one of the 

worst in the world and the annual potential of energy saving for the period 2600-2010 accounts 

for 150-300 Mtoe. The level of energy consumption per capita in Russia is rather high. 

Ira spite of the total surplus of supply over demand in the country there are regions that 

are not sufficiently provided with energy resources and regions with substantial surplus. Share of 

regional primary energy and electricity demand in total energy consumption in Russia is 

presented in table 4. Among energy oversupplied regions there are the North of Western Siberia 

(oil and gas), the Central Siberia (coal provinces Kusbass and Kachinsk-Achinsk, Angar-Enisey 

hydropower complex), a number of territories of Eastern Siberia (oil, gas and coal), and the 

North of European part of Russia (oil, gas and coal). 

Ecology of the Russian Energy and Fuel Complex is in the bad shape. But due to the 

economic depression and fall in energy production and consumption the volumes of CO, md 

other greenhouse gas emissions were substantially reduced. In 199’7 the drop was by 950 mln. t 

(38%) as compared with 1990, and prognosis say that until the year 2010 the m u a l  level of the 

emission may be lower 22-30% compared with basic 1990. The accumulating unused quantity of 

Russian Kyoto Protocol CO, quota for the period to 2010 may be at least on the level of 1.5-2 

billion tons. There is a huge potential for energy savings in the Russian energy production, 

processing, transportation and consumption. That is why measures to improve the energy 

intensity in Russia financed by those countries that don’t have the spare quotas may be quite 

profitable for them and Russia. 

2. Structure sf the energy consumption and energy balance of Russia 

Gas occupies the leading position in the primary energy consumption in Russia (more 

than 50%), oil - the second (more than 21%)’ coal - the third (about 20%), nuclear, hydro and 
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others - 9% (tabl.5). According to different prognosis, by 2010 the share of gas may rise to 58%, 

oil - fall to 20%; coal, nuclear, hydro and others remain at the previous level. 

Gas is the major fuel in the structure of power generation (42-43%), hydro - the second 

(22-23%), coal - the third (20%), nuclear - the fourth (12%) and oil - the last (2%). h 2010 the 

share of gas may rise to 48'36, hydro and oil - remain at the previous level 622-2396 and 2%j, 

nuclear - rise to 15% and coal fall to 12-15%. 

Natural gas. Since the collapse of the USSR, Russia's gas production has fallen fi-om a 

peak of 643 b1n.cub.m. in I991 to about less then 600 in late 90-s. The main reasons arc the fall 

of home demand, non-payments of consumers in Russia and the CIS countries. The surplus of 

production over consumption is about 140- 180 b1n.cub.m. Country's gas export were equal to 

about one third of its production. Almost 65% of this amount is to be supplied to Western and 

Eastern European markets and the remainder - to the CIS states. In spite of the crisis of the 

Russia's economy and energy sector there are serious plams to increase gas export to developing 

gas markets in European countries and to fast growing markets in Far East and East Asian 

countries. 

Oil. The countq's oil prcduction peaked at 515 mln. t in 1990. Since then, oil output Itas 

fallen to 355 mln. t in 1993, and in 1999 amounts about 310 mln. t. There are several factors 

that resulted in that drop and among them insufficient investment, reservoir depletion should be 

mentioned. Anyway there is an essential surplus of production over consumption that leaves 

substantial volumes of oil for export. The main markets for Russian oil are located in Europe and 

the CIS though some quantities could be supplied to East Asia countries. 

Coal. Coal accounts for about 20% of the country's energy supply. Coal production has 

fallen from 400 mln. t in 1990 to less then 250 mln. t in late 90-s. The bulk of coal production is 

used domestically by power sector consuming almost 50% of total production. There is some 
surplus of production over demand that gives the opportunity to export coal. In 1999 Russia's 

coal export accounted for nearly 14 mln. t or 8% of Its production. Before the current financial 

and economic crisis the coal industry of Russia was undergoing drastic and painful changes 

aimed at improving its efficiency and profitability. The political and social and economic 

problems of Russia's major mining areas are well known. The financial crisis has aggravated the 

situation in the industry. 

Electricity. Power generation in Russia fell h m  1100 bln. kWh in 1990 to about 830- 

824 kWh in late 90-s. The main factors of such a drop are related to economic crisis md hence, . 
demand reduction. Now there is a balance in supply and demand in the country though till the 

late 90-s there was a surplus that allowed Russia to remain a net-exporter of electricity mainly 
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to East European and the CIS countries. The major amount of the Russian electricity is 

C Q ~ S U X I I ~ ~  by the industry (66%) and the rest by the residential and transport sectors. 

According to the Energy Strategy and the Federal Program “Fuel and Energy”, there will 

be modernization of the power generation industry aimed at building new power plants with use 

of gas and 15 new nuclear plats  to replace aging reactors. 

3. Structure of Fuel and Energy Complex 

The Ministry of Energy is responsible for energy policy making in oil, gas, coal and non- 

nuclear electricity. The Ministry of Atomic Energyk responsibility is to run the nuclear power 

generation plants. The Federal Energy Commission is responsible for heat and electricity tariffs 

as well as for oil and oil products transportation. The Ministry of Natural Resources has the 

monopoly in geological exploration. The macroeconomic and investment aspects of energy 

industry are covered by the Ministry of Economy and Trade, energy RDT - by the Ministry of 

Scknce and Technology. Environmental issues of energy rest with the Tlhe Ministry of Natural 

Resowiirces. The iztematimd energy policy is the responsibilities of the Ministry of Energy, the 

Ministry of Foreign Affairs md in some cases the Ministry of Economy and Trade. Now there 

different approaches to restructure the Ministries including the Ministry of Energy. 

Since 1992 when the reorganization and privatization processes were started, the Russian 

~ Q S  sector has been dominated by the joint stock company “Gazprom” with 35% of the state’s 

equity. “Gazprom” controls 35% of gas production of Russia and is a leading gas company in the 

world both at the level of production and proved reserves. As you probably know there plans to 

restructure the majir gas company of Russia. 

The oil sector is divided between partly - privatized vertically- integrated companies, a 

small number of regional companies, and a number of state-owned enterprises. By IIQW 18 

vertically-integrated companies had been established, namely Likoil, Yukos, Surgutneftegas? 

Sidanco, Tyunien Oil Company, Sibneft, Slameft, East Oil Company, Onako and Sibero- 

Uralskya. The state share holdings in those companies excluding a private company Yukos range 

between 19% and 60%. In addition state-owned oil assets have been divested and consolidated in 

four Russian Federation’s autonomous republics: Tafxeft (Tatarstm), Basneft (Bashkortostm), 

Komitek (the Komi Republic), YuIkko (Chechnya). Predominantly state-owned enterprises 

include Wosneft (1 OW%), two midstream companies Transneft and Transnefteproduct (75-80%). ~ 

There are several trading oil companies like Nafta, Alfa-Eco and others. 
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In the C Q U ~  industry the state Russian coal ~ ~ m p a n y  Rosugol played the role of the parent 

company to many regicgal coal associations and joint stock companies. According to the 

President’s Decree of 1998 RosugoI. will be reorganized. The reorganization is still under way. 

The electricity sector of Russia is controlled by the Unified Power System of Russia 

(BAO EES Rossii), a joint stock company which oversees the operations of 76 semi-privatized 

Regional Distribution Companies such as, for example Irkutskenergo or Dalenergo (Ear East) 

and others. 

.?a the nuclear energy sector a number of joint-stock companies was organized with the 

Ministry of Atomic Energy retaining a 5 1 % of controlling share. A11 nuclear power plants are 

controlled by the consortium “Rosenergoatom” created by the Minatom. The Ministry also 

controls all the international operations through joint-stock companies Tekhsnabexport (trade of 

equipment and nuclear he19 and Atomstroyexgort (nuclear power plants constructing and 

services) 

4. The international energy policy and energy diplomacy priorities 

The Russian Federation energy policy objectives are determined in the Energy Strategy 

(general provisions) till 2000, in Doctrine of Energy Security adopted in 1998 and in Mew 

Ezergy Strategy till 2020. It is worth mentioning that among them the stable supply of primary 

energy, ensuring the enirgy security, the improvement of situation in energy efficiency, energy 

saving and energy ecology, the development of export potential of the Russian fuel and energy 

complex and others. The energy policy of Russian Federation has federal and regional aspects. It 

is noteworthy that regional programs of developing energy take into consideration the possibility 

of cooperation with neighboring countries. The most interesting for the Asian-Pacific countries 

are the programs for Siberia and Far East. 

In the New Energy Strategy there are general provisions on the international economic 

activity and energy diplomacy. The Doctrine of Energy Security contains some international 

points (the list of external factors that may destabilize energy security, foreign policy 

orientations, the importance of good relationship with neighboring countries etc). The major 

goals and priorities of the international energy policy of Russia are determined by mentioned 

documents and also by the documents that demand coordinating the foreign policy activity under 

Ministry of Foreign Affairs supervision. 

The principle goal of Russian energy diplomacy is promoting the international coopera 

ecl deliveries of petroleum at reasonably low price. On the other hand, as the basic currency 

earnings for the years immediately ahead are connected with the export of petroleum and gas, 
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Russia is compelled to search its place among the leading exporters of these resources as well. 

The main objective of the exporters is to maximize the long-term returns of the sale of petroleum 

and to keep the price at a reasonably high level. It is with due regard for the two objectives that 

the Russian energy diplomacy has to find a reasonable balance between the interests of 

industrially developed countries, net-importers of petroleum and petroleum exporters. There are 

global and regional aspects of energy diplomacy of the country and also the interactions 01% the 

corporation level. 

On the global level Russia continues to cooperate with IEA, in the framework of G8 and 

global producers-consumers dialogue, to participate in the Energy Charter process. In 1998 the 

Russian Federation started more active interaction with OPEC to coordinate oil-exporting policy. 

On the regional level priorities sf the energy diplomacy are promoting the cooperation on the 

gost-Soviet area, in Caspian region, Europe and Asian-Pacific area. All major tnternatisnal 

energy corporations showed their interest to make business in Russia in upstream and 

downstream and put their f lags.  Many of them so far have not invested substantial money in the 

energy sector of Russia but patiently wait when their time comes to implement major 

icitematioild projects same sf~rlpich are oriented for the Asia- Pacific eew~tries. 

1990 1992 I994 I996 1999 1998 2000 

Source: Fuel and Energy ($Russia. - Moscow:Minenergo ofR~ssicm,2000; 
Estimation of Minenerga of Russia for 2800. 
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Gas export from Russia 
(B1n.cub.m.) 

Source: Fuel and Energy of Russia. - Moscow:Minenergo of Russia,2000; 
Estimation of Minenergo of Russia for 2000. 

5. Prospects fer energy cooperation for Russia in tbe Asian -Pacific Area 

Russia is both European and Asian- Pacific country. Promoting bilateral and multilateral 

cooperation with the states of this region is one of the highest priorities of Russian energy 

diplomacy for economie and political reasons. Firstly, it is well known that the Russian 

Federation contains vast yet untapped petroleum resources in Siberia and Far East. The demand 

for gas and oil in the countries of the region is growing in spite of the financial crisis of 1997- 

1999. It is logical that Russia as a supplier and a number of the Asian-Pacific countries as 

consumers of Russian resources have common interests in developing mutually beneficial 

cooperation in energy. Secondly, the countries of the region have a large capital potential that 

may be used for investing into multibillion energy mega-projects of regional dimensions. Thirdly, 

Russia is interested in exporting not only energy resources but also equipment, services and 

sending their specialists to some countries of the region. 

Among the major directions of international energy policy fixed in the New Energy 

Strategy ofRussia till 2020 it is worth to mention the export of energy resources, participation in 

developing petroleum fields abroad, international transit, international technology cooperation 

etc. According to the prognosis the Russian export of energy resources may grow from 350 toe 

now days till more than 400 toe in 2012-2015. We consider possible to enter the world LNG 

and synthetic motor fuel markets after 2010. Proceeding fkom the energy and economic security * 

needs Russia is going to diversify the directions of its export. We hope that by 2010 the new 
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south and east exports routes will be developed. Later those directions, primarily in the North- 

East Asia countries will-have substantial share in geographic structure of Russian export. 

Russia supports creation of unified energy and energy-transportation infrastructure in 

neighboring areas in Europe and Asia. In this connection it is worth to mention projects like gas 

pipelines Kovykta-China- Republic of Korea, oil pipelines Eastern Siberia - China, energy 

interconnections Siberia-China, Sakhalin-Hokkaido and others. 

There are long-term interests for bilateral cooperation between Russia and a number 

ofcountries - net importers ofenergy resources ofthe region. Russia and China signed a number 

of agreements on energy cooperation that provide Russian participation in developing China 

power generation capacity with building new nuclear and conventional plants and modernizing 

aging plants. There are plans of creating the energy transportation infrastructure between both 

countries including high capacity power transmission line and gas pipelines. According to the 

plans of supplying Russian gas to China the gas pipeline will be built for transferring gas to the 

Central and Eastern provinces of China and further down to Pacific Ocean shores. The potential 

of Siberian gas resources makes it possible to supply the part of gas to other countries. 

Energy factor is the most important in the economic cooperation between Russia and 

Japan. Energy projects are on the agenda of every bilateral summits and Intergovernmental 

Commissions. Japanese companies participate in Sakhalin projects md show the interest to 

upstream and downstream projects in gas and oil industry in Siberia. Potential for bilateral 

cooperation exists in the joint participation to develop several coal fields in Eastern Siberia and 

in building hydro power plants cascade in Southern Yakutia with electricity transportation to 

Russian Far East and Japan through power bridge Russia-Japan. 

There are good prospects for cooperation in energy between Russia and Republic of 

Korea. Those prospects are connected with South Korean participation in Sakhalin and b-kutsk 

petroleum projects and coal projects in Eastern Siberia. We have good experience in energy 

cooperation with the Democratic People's of Korea and hope that this cooperation will be 

continued. 

It is worth stressing that there is a good potential for cooperation between Russia and 

Asian-Paez3c countries- net exporters of energp resources. Energy is a very important factor in 

economic cooperation between Russia and Australia. The company Petrornina from Malaysia is 

the partner of Gasprom and French Total in the huge project to produce gas in South Pars gas 

field in Iranian sector of Persian Gulf. The markets for the gas from that field are located in 

Asian-Pacific area. For many years Russia and Vietnam are good partners within the joint 

venture VietSovPetro developing oil fields in that country exporting part of it to the regional 
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markets. NQW the two countries study the possibility of joint development s f  gas fields. There is 

a potential for cooperation between Russia and Indonesia in coal industry. 

It is known thai in the Asian-Pacific Area the institutes for multilateral enerB 

eooperaatioiz are developing particularly between the economies of the countries - members of 

the Asian-Pacific Economic Cooperation Forum. For Russia it is very important because the 

country officially joined that organization last year. The Russian Federation participated in the 

APEG energy working group sessions. We hope that Russia will be active in developing 

multilateral energy cooperation within APEC including participating in APERC programs. 

There are several projects of deveIoping petroleum resources in Russia that may be rather 

important for developing regional energy markets and transportation infrastructure in Far East 

and North - East Asia. 

Scrkhalin projects 

There are four Sakhalin projects (Sakhalin-I , Sakhalin-2, Sakhalin-3, Sakhalin-4). Now 

the implementation of Sakhalin-l and Sakhalim-2 projects is under way. The estimated reserves 

of oil account for about 500 Mt and gas- more then 1 tr1n.cub.m. The development of oil 2nd gas 

fields within both projects may allow to produce about 350 Mt of oil and 100 b1n.cub.m for a 25- 

year period. The main markets for oil and gas from Sakhalin are located in Asian-Pacific area. 

Several international consortiums are organized for implenientation of those projects. The 

principle partner from Russia is the state owned company Rssnek. Among international 

companies participating in those projects are USA Corporations Exxon, Texaco, Mobil, Japan's 

companies and others. 

Irkutsk project 

That project is based on the development of Kovyktinskoye gas field with proved 

reserves about 1 trln. m. The owner of those reserves is company Russia Petroleum that is 

controlled by Russian company Sidanks and British company British Petroleum. The basic goal 

of this project is development of gas that will be partly used in Irkutsk region and mainly 

exported to China and W h e r  to Japan and the Republic of Korea. According to estimates, the 

implementation of this project will allow to export 20 bln. eub.m annually for the period of 30 

years. 

Y a h  fsky project 

The project may allow to develop gas field in Yakutskaya autonomous Republic with 

estimated reserves 5QO-700 b1n.cub.m. 

Casproni project 

Sasprorn project is based on developing huge gas fields in West Siberia 

(Bolshekhetskaya zone). 'There are two major pipelines routes directly to China though Altay 
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region and through Krasnoyarsk and Urkutsk regions and also Mongolia. If the second route is 

chosen it will *promote. the establishment of Asian gas pipeline system in the hture by uniting 

Urkutsk and Uakutsk projects pipeline systems. 

Electricity, bln. KWh 

6. Tables 

2000' 2005 2010 

864 920-1 120 1080-2058 

Table 1 
Dynamics of Principle Indices of Russia Energy Supply 

I 1990 1991 I 1992 1 1993 1995 1996 Indices 1994 

Production of Primary 
Energy, Mtoe 1 1298 1220 I 1146 I 1067 1000 968 937 

30 1 
602 
255 

935 I042 

I I  Including: 
Production of oil and NGL, 
Mtoe 515 
Production of gas, Bcni 640 
Production of coal, X i  396 

462 399 355 
643 641 618 
353 1 337 306 

317 
607 
27 1 

307 
596 
264 

306 315 
57 1 595 
244 249 

1068 I 100 1 957 
Power generation, 
bln. MWh 

Oil products, Mtoe 

876 860 848 

286 I 256 I 222 I86 182 176 
-I 

Russia- M.:Minenergo c Source: Mastepanov A. Regional anc 'oreign economic aspects of Energy Policy 
Russia, 1997.- B. ; 18. Fuel and Energy of Ru&ia-M. Minenergo of Russia, 5000-P.384-398. 
*-Estimation of Minenergo. 

Table 2 

I 

I 
! 

Dynamics of Principle Iamdices of Russia Energy Demand 

Source: Mastepanov A. Regional and Foreign economic aspects of Energy Policy of Russia- M.:Mintopenergo o 
Russia, 1997.- P. 41. Fuel and Energy of Russia-M. Minenergo of Russia, 2000-P.384-398. 
*- Estimation of Minenergo. 
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Table 3 
Scenarios of Primary Energy SuppIy 

Mtoe 
Source: Mastepanov A. Regional and Foreign economic aspects of Energy PoEicy of Russia- M.:Mintopenergo of 
Russia, 1997.- P. 45. ; Fuel and Energy of Russia-M. Minenergo of Russia, 2000-P.384-390. 
*- Estimation of Minenergo. 

Table 4 
Share of Regional Primary Energy and Electricity Consumption in Russia ("A) 

Regions 

European 
North-West 
North 
Central 
Central- Chernozem 
North Caucasus 
Volga 
Ural 
Volga-Viatka 
East 
West Siberia 
Eastern Siberia 
Far East 

1990 

Primary 
Energy 

71,s 
493 
5,5 
15,2 
571 
698 
11,9 
18,9 
431 
28,2 
14,l 
898 
5,3 

Electricity 

68,6 
490 
5 94 
15,O 
479 
5 99 
11,2 
I7,3 
499 
31,4 
14,3 
E 2,4 
477 

Source: Mastepanov A. Regional and Foreign econorn 

Primary 
Energy 

71,O 
42 
595 

14,9 
5 8  
696 
12,Q 
18,7 
4,l 
29,O 
143 
97 1 
5,4 

aspects of E 

Electricity 

67,4 
399 
5 94 
14,5 
498 
537 
11,4 
17,0 
497 
32,6 
14,7 
13,1 
498 

2010 

Primary 
Energy 

71,7 
494 
5 97 
15,l 
591 
696 
12,4 
18,3 
4 1  
28,3 
14,3 
990 
570 

Rassia- M.:h 

67,6 
491 
595 
14,8 
498 
597 
11,6 
16,4 
4,s 

32,4 
14,4 
13,5 
495 

:rgy Policy c tatopenergo c 
Russia, 1994.- P. 126.; Main Provisions of Energy S&ategy df Russia till 2020- M. Minenergo of Russia, 2000. 
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Table 5 
Some Indices of Energy Balance of Russia (Mtoe) 

Source: Mastepanov A. Regional and Foreign econsmic aspects of Energy Policy of Russia- M.:Mintopenergo of 
Russia, 1997.- $. B8,4 1,120; Fuel and Energy of Russia-M. Mhenergo of Russia,2000.-P.384-390; World Energy 
Outlook 2080/ E A .  Paris920QQ.; Main Provisions of Energy Strategy of Russia till 2020- M. Rainenergo of Russia, 
2000. 
*- estimation of Minenergo 



Mongolian Energy Profile, Outlook and Perspectives on 

Regional Co-operation 

Mr. Euvsanvmdm Bold, 
Chairman 

Committee on the Promotion of Foreign Investment, 
Mongolia 

Dear Mr. Chairman, 

First of all, let me express my sincere thanks to the Korea Energy Economics Institute 
for inviting me to the hternationa1 Sqmposiwrn on Energy co-operation in Northeast 
Asia. 

I am sure that this Symposium will make an important contribution to the prsmstion of 
energy co-operation schemes, the exchange of information and opinions aniong 
different organizations and individuals ~ Q I I I  our region and mutual understanding each 
other and finding policy options and actions in the future. 

It is a great bonor for me to address the distinguished participants of this international 
gathering on Energy Co-operation in Northeast Asia from my point of view. 

My country, Mongolia faces with both domestic and international challenges and 
perspectives as concerned energy sector co-operation. 

Before going into them, let me give you a very brief information on current energy 
situation in Mongolia. No doubt, the energy sector is a complex, but very important 
segment of Mongolian economy. 

As you may know very well, Mongolia was used to be a member of CQMECBN system 
for many years until 1990s and had no energy supply constraint. The dissolution of the 
Soviet Union and collapse of the CQMECQN brought Mongolia's energy sector to the 
brink of crisis and consequently sharply declined energy consumption, declined almost 
to one half what was in the late 1980s. However, at high social and economic costs and 
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efforts, the country’s GDP has been grown positively since 1395 as well as energy 
sector growth sinqe 1998. 
Approximatdy 70 percent of Mongolia’s primary energy demand is met by 
domestically produced coal, and the rest, by imported petdeum products. Mongolia’s 
power generators work mainly at coal. Coal is used for cogenerating electricity and heat- 
Mongolia is rich in coal deposits estimated to be 150 billion tons of which 10 billion 
tons are proven. There are more than 200 coal deposits within 12 coal basins and in 
other areas of the country. Coal range from lignite to bituminous coal. Mongolia 
produces about 5 million tons of coal (both hard and brown) a year to supply coal fired 
power stations. 

There are three energy systems: Central, Western and Eastern energy system consisting 
of 12 power plants and 7 distribution systems in Mongolia. 80 per cent of domestically 
generated electricity is supplied by the Central power grid system connecting the capital 
city Unaanbaatar and nearby six provinces including industrial t o m s  Darkhan and 
Erdenet. The Central power system comprises 5 coal fired plants: thee  in Ulaanbaatar, 
and one in Barhan, and one in Erdenet. The Central system, which is the largest one and 
the Western system, which covers western three provinces, are coimeeted with Russian 
Electricity System. As concerned other remote towns and villages, they are supplied by 
mainly small size diesel generators. 

The installed capacity is 772MW (plus 34 MW diesel stations) of which 54QMW is 
available for production. Total annual consumption is about 368 million kWh. hports  
from Russia accounted for about I1 per cent of the g o s s  generation and 17 per cent of 
the total demand in 1997. About one third of the total demand is by Erdenet copper 
mine plant and Mongoh-ostsvetmet fluorspar company, and 30 per cent is used by 
householders. 

Mongolia’s power plants have outdated technology and work in-efficiently. It is proved 
by the fact that more than one third of total electricity generated at the plants are lost at 
the plants or on transmission. 

Energy sector has swallowed one forth of the Mongolia’s total Official Development 
Aid for the last 10 years. h concrete figure, USD256 million dollars were spent in 
energy sector between 1992-1999, while power production has increased only above 
one per cent. Therefore, the Govememt has been struggling to deal with this inefficient 
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production headache for the last a couple of years. 

There is a number of policy issues and priorities identified by the Government and 
researchers. As concerned the energy policy the following can be listed as urgent and 
necessary: &#61623; Separation of Government’s regulatory role from its ownership 
role; 
&#6 1623; Separation between production, transmission and distribution system; 
&#6 1623; Introduction of‘ energy market principles and management and marketing; 
&#6 1623; Restriction and elimination of state direct and hidden subsidies; 
&#6 1623; Improvement of energy consumption eaciency; 
&#6 1623; Struggle against the air pollution and Environmental protection; 
&#61623; Promotion of renewable energy sources (solar energy, wind and gas); 
&#6 1623; Physicaj interconnections and their international trade and commercial 
arrangements; 
&#6 1623; Fuel choices and supply contract terms; 
&#6 1623; Stockpiling crude oil and natural gas for emergencies; 
&#61623; Adoption of international standards and policies and harmonizing energy 
policy with international commitnnents (Convention on Climate Change; Helsinki 
Protocol on s u l f i ~  emissions etc) 

In addition to the above mentioned general policies, there are many other issues 
concerning: 
&#6 1623; National legislation and regulations (internationally acceptable energy sector 
law, anti-monopoly3 anti-trust, streamlining of licensing, safety standards in production, 
transmission and 
distribution, so and so forth), 
&#6 1623; Economics, finance and trade (liberalization of trade in energy commodities, 
appraisal of financial viability of industry, restriction of Government burden, economic 
efficiency determinations, amortization and depreciation schedules, improvement of 
collection rates from costumers, price setting structure and transparency, attraction of 
FDI in capital intensive projects, free and open trade and secure framework for 
investment, non-punitive taxation, introduction of international accounting standards) 
&#6 1623; Conservation, efficiency and the environment (use of conservation and 
efficiency measures in energy forecasting, power generation expansion pIms, 
households and industrial energy conservations, minimizing pollution and emissions 
and improved protection of environment, financial incentives, enforcement of energy 
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conservation laws, promotion of energy research and development/inurovation, public 
garticipatiqn in energy facility siting 
&#6 1623; Institutional structure, management and infomation (introducing 
management skills and corporate governance, corporatization of energy sector 
enterprises, business plans, cost-structure analysis, promotion of international 
accounting and auditing standards application, promotion of cooperation and 
coordination among energy market participants, consumer education and participation 
in price setting etc.) 

etc) 

Recently the Parliament has passed Electricity Law, according to which production, 
transmission and distribution system will be separated. Independent Regulatory Agency 
will oversee power sector development and deal with rate levels. The government will 
retain control of the transmission (power grid) system, and privatization is possible in 
production and distribution as well as coal mine. 
In this conjunction, I would like to inform you that Mongolia’s most valued enterprises? 
Privatization including eiiergy sector is starting from this year. According to the 
sovemnent Privatization Program large state owned and state involved companies 
including such as Neft Import Concern, the main importer of petroleum products, Trade 
and Development Bank, the Gobi Cashe re  and national airline compmy MWT will be 
privatized by international tender this year. 

MongoIia is at the low end of attracting foreign direct investment (FBI) which is 
accounts for 3,5 per cent of GDP as compared to the Asia average of 15 per cent. For 
your information, a new draft Law on FDI is pending before the Parliament to create 
more favorable and conducive environment for FDI inflow into Mongolia. 

In dealing with the challenges in energy policy restructuring Mongolia has been 
cooperating with international community, including the Northeast Asian countries, first 
of all Japan and Korea through both bi-lateral and multilateral cooperation (ADB and 
World Bank). For example, one ofthe thee (Baga Nuur, Shivee BVSO and Saryn Gol) 
largest coal mines - Sivee Ovoo coal mine is in rehabilitation a d  renovation with 
Japanese aid and cooperation. Also Japanese International cooperation Agency is 
helping elaboration of the Government energy sector’s development master plan. There 
is a power pliant construction being completed with Korean assistance in South Gobi 
province, where is the largest coal deposit in Mongolia. 
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As YQU may h o w ,  so far Mongolia has neither commercial oil nor natural gas 
production.. TherefQre, the country is f U y  dependent on imports of refined petroleum 
products. Mongolia has been trying to diversify sources of perroleum products supply 
since early 1990s, but with limited results. We had petroleum and fuel supply shortages 
in several occasions for the last ten years. 

Petroleum exploration operation started in I990 in Mongolia. As a result of Mongolia’s 
efforts to attract foreign direct investment in this sector, more than ten Production 
Sharing Agreements have been concluded since 1992. A modest volume of crude ail 
has been started to be exported to China since 1997. 

So as YQU see, there is a number of problems and issues to be tackled by the national 
government and energy market players in Mongolia in coming years. At the same time 
Mongolia pays great importance to the energy co-operation the Northeast Asia region. 

Northeast Asia is a unique region with vast energy resources and huge energy demands 
to sustain the well performing economic activities and growth of our nations. From my 
standpoint, there is a couple of options in the field of energy co-operation, where 
Mongolia may take an active participation and involvement. 

First. Mongolia is potentially very rich in minerals, inciuding coal, uranium and oil. 
Mongolia’s Minerals Law (1997) is one of the most libcral laws in the world by many 
experts’ opinion. Therefore, Northeast Asian countries (both public and private 
investors) may invest in exploration and exploitation sf  natural resources in Mongolia 
for export as well as internal market. This is first opportunity in Mongolia. The second 
opportunity is participation in state owned energy enterprises’ privatization. As I 
mentioned earlier, there is going-on state property privatization, including energy S ~ C ~ Q Z - .  

It is happening far the first time and also for the last time in this country. Foreign 
investors have equal opportunities to participate in state owned enterprise privatization 
without any discrimination and preferential treatment as domestic investors. 

So, I would strongly encourage especially direct investment from our region into 
Mongolia. 

Two. As I mentioned earlier, so far no commercial gas was found in Mongolia. 
However, Mongolia is i?b part of multilateral talks of Irkutsk (Kovyktonskoe field) 
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natural gas pipeline project to deliver natural gas from Russia to China. It is common 
knowledge, that many issues concerning the project such as feasibility study, route, 
environmental issues have not yet finalized. However, from my personal point of view, 
the most cost effective and shortest route for this Gas Pipeline would be to lay it along 
the Trans-Siberian railroad via Mongolia to China, and possibly to PDR of Korea, 
Republic of Korea and Japan. To my best knowledge, the route through Mongolia is 
supported by supplier - Russia and some other potential investors. Implementation of 
the gas pipeline project may take years, but we have to try to shorten the time factors 
taking into consideration of rapid development and pace of regionalimtion and 
globalization. In my view, our Northeast Asia is lagging behind some other regions in 
terms of co-operation and integration for political, historical and other reasons. 

Three. As you may have heard that there is also a going on talks on construction of high 
voltage electricity line and oil pipeline between Russia and Glhina. One thing is sure that 
according to different forecasts there is growing demand in energy in China, Korea, 
Mongolia and Japan in coming years on one hand, and on the other hand there is a 
strong interest and huge potential in Russia to export energy products to China and other 
Northeast Asian countries. And Mongolia is interested in participation and facilitation 
of these potential mega-projects to be implemented in this region. Therefore, I consider 
that this Symposium will also contribute to the promotion of dialogues and cooperation 
in energy sector among the region’s countries. 
I am confident that energy co-operation will lead not only to energy security, but 
regional stability and prosperity in this century. From this kind of cooperation, all of us 
will benefit. 

Mongolia had experienced with isolation from the Northeast Asia in the past. Now it is 
very clear that from isolation and confrontation we won nothing, but lost time and 
development opportunities. Present day Mongolia, which is in transition to market 
economy and democracy, is eager to promote broad co-operation with neighbors and 
other Northeast Asia countries. 

h concluding my short statement, I would like to express my deep hope that energy co- 
operation will support other co-operation and integration in this region, if we look at 
European economic integration’s history and experience. I mean the European Coal and 
Steel Community established by six countries in 1951, the European Natural Gas 
Pipeline, laid down in early 11960s and expanded into international market, and 
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conclusion of European Energy Charter. Why we should not start from thinking of the 
Regional Energy Ca-operation by construction of gas, electricity and oil pipelines, 
which would connect Russian Siberia, China, Mongolia, two Koreas and Japan. If we 
are dependent and reliable on each other, then we will be able to concentrate our efforts 
on efficiency, productivity and prosperity of our nations. By doing this, our countries 
and our region will compete more successfully at the globalizing world market. 

I believe that we, our region’s countries, have natural resources, human resources, 
markets, technologies and skills, a d  wise leaders to manage these kind of ambitious 
and necessary projects and co-operation for the well-being of all of QUI- nations. At the 
same time we have to be realistic. Yes, there are plenty of objective and subjective 
obstacles and barriers in energy cooperation in this region. But I do believe that they 
(obstacles) will be overcome only by us, with us md though us, through our national 
and joint efforts accordingly. God bless us. 

Thank you for your attention. 
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Energy Profile and Perspectives on Northeast Asian Energy 
Co-operation of North Korea 

Mr. Kyoung Sod Kim 
Research Fellow, 

Korea Energy Economics Institute, Korea 

Is Profiles sf Economy and Energy Supply 

1 . 1  Brief Economic Profiles of 'North Korea 

o Population of Nortlh Korea has been increased &om 20,221 thousand in 1990 to 22,082 

thousand in 1999, with the annual average growth rate of 8.98%. 

- But, after 1995 to 1999, the population of North Korea has been increased with the 

annual average increase rate of 8.62%, relatively Eower than that of South Korea. 

Trend of North Korean Psputatiau Increase > 

between two Koreas, 200Q 

a GNI(Cross National Income) of North Korea which is converted by the exchange rate of 

Won to US dollar, has been increase fPom 23 billion dollar in 1996 to 15.8 billion dollar in 

1999, with the annual average increase rate of minus 4.13%. 

- Especially, from 1995 to 1999, GNI of North Korea has been decreased with the 

average annual growth rate of minus 8.25%. It means that economic depression of 

North Korea after 1995 was greater than that ofthe early years of 1990s. 
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- With the view of 1995 real GDP growth rate, North Korean economy appeared to 

succeed in turning to the plus growth phase in 1999 after the Bong rally of minus 

growth in 1990s 

< Trend of  Economic Growth of North Korea =- 

- Growth rate represents the real SDP growth rate 
Source: National Statistical Office, Republic of Korea, Comparison of Economic and Social Status 

between two Koreas, 2800 

The bank of Korea, Eshmation ofNorth Korean GDP in1999,2000.6 

[ Comparison o f  Economic Growth Bath o f  WS Koreas 

-8 ’ E 

Source: National Statistical Office, Republic of Korea, Cornparison of Economic and Social Status 
between two Koreas, 2OQQ 
Tke bank of Korea, Estimation of North Korean GDP inE999,2000.6 

-86- 



CI North Korean industrial structure has shown significant variations in 1990s. The share of 

mining and manufacturing, electricity, gas and water, and construction has been decreased. 

On the other hand, the share of agrkulture and fishery, and service has been increased. 

- In the comparison between two Koreas, the share of North Korean agricultural sector 

in 1999 was 3 1.4% which is 6 times of 5% of South Korea in that year. Contrady, the 

share of service sector of North Korea in 1999 was 3 1.4%, which is smaller than 

5 1.4% of South Korea in same year. 

< Industrial Structure of North Korea 

between two Koreas, 2000 

51.4 
Service 

.8 6 on s tru ctia n 

Electricity, gas and 
water .5 

Minir?y and 32.2 
Manufacturing 

Ag ri cu I tu re, 
- i s h e r y a n d  Forest 1.4 

Source: The bank of Korea, Estimatbn of North Korean GDP in1999,2000.6 
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1.2 Primary Energy Supply of North Korea 

Primary Eng(S. KO - 

- 

- 

- 
I00,000 

- 
80,000 - 

60,000 - 
- 

e7 Primary erpergy supply of North Korea has shown the decreasing trend from 1990 to 1999 

with the annual average growth rate of minus 4.7%. Primary energy supply in 1999 

recorded 15.6 million TOE which is 65% of the primary energy supply in 1990. 

4.00 

3.50 

3.00 

2.50 

2.80 

1.50 

- From 1995 to 1999, primary energy supply sf  North Korea increased annually by 

2.6%. Compared to the early years in 1990s, it is somewhat tranquilized during period. 

- In 1999, primary energy supply of North Korea increased by 10.9% compared to 

previous year. 

< Primary Energy Supply of North Korea > 

Source: National Statistical Ofice, Republic of Korea, Comparison of Economic and Social Status 
between two Ksreas, 2000 
The bank of Korea, Estimation of North Korean GDP in1993,200Q. 6 

[Conaparisorn of Primary Energy Supply between two Koreas] 

(Unit: thou.TQE, TBElperson) 

200,000 
a 80,800 
160,000 
140,080 
120,000 

1 4.50 
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0 Per capita primary energy of North Korea has decreased after 1990 to 1999 with the annual 

averag5 growth rate of minus 5.5%. Im 1999, per capita primary energy of North Korea 

recorded 0.71TOE. 

- Becliming trend of per capita primary energy of North Korea is interpreted not by the 

improvememt of energy efficiency but by the insufficient energy supply. 

o Primary energy supply structure of North Korea is composed mainly of coal and hydro. 

The share of pewoleurn in 1999 was just 12.4%. This shape of primary energy supply 

structure of North Korea is resulted by the “Principle of self-reliance” which is the major 

energy policy objective of North Korea. The energy self-reliance rate of North Korea was 

87.6% in 1999. 

- In spite of severe constraints in energy supply for so many years, any significant 

change in energy supply structure by source is not observed. 

The share of coal in primary energy supply was 65.9% and that of oil was 12.4% in 

1999. In 1985, the share of coal in primary energy supply mix reached at the highest 

level of 75.2%, which is 9.3% point higher than that of 1999. 

- 

Primary Energy Suppty Structure by Source > 

I 1990 

Share 
(%I 

r 

1995 1 1996 

(Unit: thou.TOE, 96) 

1997 I 1998 i 1999 
14,746 14,030 15,570 
69.9 46.3 65.9 

(19.3) (21.7) (21.0) 
6.8 18.0 12.4 

- Values in ( ) represents the share of primary energy supply of South Korea. 
Source: NationaI Statistical Office, Republic of Korea, Comparison of Economic and Social Status 

between two Koreas, 2000 
Korea Energy Economics Institute, Yearbook of Energy Statistics 2000,2000 
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- For the supplement of the decrease of coal production, North Korea has tried to 

d,evelop hydropower. So, the share of hydropower in primary energy supply mix 

reached at 20.5% in 1995. But after 1995, because ofthe consecutive natural disasters, 

the share of hydropower has decreased again to 16.2% in 1999. 

- h spite of severe dificulties in energy supply, the share of other energies such as 

wood are not enlarged so much. It is well known that forests in North Korea are naked 

already except remote deep mo~ntains. 

[ Comparison of Primary Energy supply Structure between two Koreas(1999) ] 

S. Korea 

53.7% 

1.3 Energy Supply by Sources 

- The coal reserve of North Ko~ea is reported differently by sources. U.N. statistics 

estimates the coal reserve of North Korea as 7.5 billion ton, and 2.6 billion ton among 

them is regarded as confirmed reserves. On the other hand, Ministry of Unification of 

South Korea estimates the coal reserve of North Korea as 15 billion ton, and among 

them, 12 billion ton are regarded as anthracite coal and 3 billion ton are regarded as 

bituminous coal. The coal reserve of North Korea is greater than that of South Korea 

by more than 10 times in the case of Ministry of Unification estimates. 

- Coal production of North Korea reached at the highest level in 1985. But after the 
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peak in 1985, coal production of North Korea has been decreased with the annual 

average growth rate of minus 2.4%, minus 6.5% and minus 2.4% in every five years. 

1999 I 2 1,000 

1994 f 25.400 I 71.1 I 0.677 

70.2 I 0.560 

1995 i 23.700 i 68.6 I 0.632 

- As the reasons of the decrease of coal production in North Korea, difficulties in 
development of new coal mine, deep exploitation in coal mines, insufficient mining 

machinery and natura1 disasters are indicated. Especially, by the consecutive flooding, 

it is known that many coal mines in flatland were damaged severely. 

Oil 

- North Korea has two refinery plants with the total refining capacity of 72 thousand 

barrel per- b y .  

- Crude oil import of North Korea has entirely relied on the supply from China and 

Russia. After the colla0pse of Former Soviet Union, the supply from Russia in a very 
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low price decreased drastically. Thus, after 1996, crude oil import of North Korea has 

entirely relied on China. But China also is asking the noma1 price to North Korea. 

1999 1 2,325 I 0.126 I 50 88 1 

Product supply 
(thou.TOE) 

0 i I / P r i m ary 
Eng(%) 

3 .0 

Year Ernport Index KEDQ heavy oil 

1965 2,842 0.154 - 
(thou. bbl) (1990=1) (10 thou. ton) 

35 1 
1970 6,190 0.335 1 
1975 - - 

764 
- 

4.2 
- 

1980 I 15.393 I 0.833 f 10.0 2,100 
1,960 
2,520 

1985 24,369 0.778 1 - 
1990 18,472 1 .o 

7.9 
10.5 

1991 I 13.854 I 0.75 f 1,890 8.6 
1,520 1992 11,142 8.603 

1993 9,969 0.534 

7.5 
7.2 2,368 

910 5.1 
1,108 6.4 

1996 i 6.861 I 0.371 I 50 1.436 9.1 
1997 I 3,709 I 0.201 I 50 1,006 6.8 
1998 f 3,694 1 0.200 I 56 1,400 10.0 

5.9 

Status between two Koreas, 2500 

It is known that there is ~ C I  oil product import from abroad in North Korea except the 

heavy oil &om KEBB(Korea Energy Development Organization). Thus all of the oil 

products consumed in North Korea are estimated as the oil products distillated in 

North Korea. By the Geneva Nuclear Agreement between North Korea and U.S.A. in 

1994, 500 thousand ton of heavy oil is delivered to North Korea every year by U.S.A. 

Up to 1994, there was small amount of oil product export %ksm North Korea, 

but after 1994, any significant oil product export is not observed. 

Crude oil import of North Korea has decreased steadily after the highest amount of 

I .85 million barrel in 1990. Especially in 1998, crude oil i ~ p ~ p t  of North Korea was 

3.7 million barrel, which is relevant to the 28% of cmde oil import in E 990. 



Electricity 

1999 

- It is' known that the installed power generation capacity of North Korea is 7,387MW: 

of which 4,437MW is thermal and 2,950MW is hydro. Recently, it is reported that 

many small hydro power plants have been built in North Korea, but because they are 

not connected to the main gnd and the capacities are so small, they are not so helpful 

for the enhancement of power generation facility. 

103 I (55.4) I 83 I (44.6) I 186 

- Installed power generation capacity of North Korea keep similar level since 1990. But 

total electricity generated has been decreased steadily since 1990. Insuficient 

electricity supply acts as a main trouble to the rehabilitation of North Korean 

economic situation. 

< Power Generation Facilities sf North Korea > 

(Unit: thou. kW, %> 

Source: National Statistical Office, Republic of Korea, Comparison of Economic and Social 
Status between two Koreas, 2000 
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- Superficial reasons of the decrease of power generation are discussed as the reduction 

af coal prpduction, damages fiorn flooding, and the lack s f  facility repair and so on. 

But fundamental reason can be said the long-term policy failure which do not develop 

various power sources such as oil, gas and nuclear power generation. 

2. Major Energy Policy Issues of North Korea 

2.1 Energy Policy of North Korea 

Energy policy of North Korea is basically based on the “Principle of Self-reIiance”. 

Throughout the active development of domestic energy sources, North Korea try to 

maximize the energy self-reliance as well as to minimize the outflow of currency for the 

import of energy. 

But, the “Principle of Self-reliance” of energy sector brought about the excess dependency 

on coal and hydro, and eventually causes the contraction of oil and naturaI gas 

consumption. This kind of adverse reaction of the “Principle of Self-reliance” is the major 

reason of ave;all weakness of nation&-wide ecGnornic system. 

Urgent policy question North Korea is facing is the enlargement of energy supply for the 

recovery of economic crisis. In a long-term, the enforcement of energy system for the 

support of continuous economic growth is also very important energy policy objective. For 

these policy objectives, followings are recommended for North Korea to set up effective 

energy policy directions. 

Flexible application ob the “Principle of Self-reiiance”: Flexible application of 

the “Principle of Self-reliance” in energy sector is needed. It will be diffacult to 
pursue further economic growth with only domestic energy sources any more. The 
change of policy mind to introduce comercial energy from international energy 
market should be the major policy direction for the recovery and enforcement of 

energy system. 

Inducement of foreign investment in energy sector: For the implementation of 

policy measures to solve current energy crisis and to enhance the energy system, including 
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short-term and long-term measures, large amount of investment is inevitable. Thus, for the 

inducement of active foreign investment in energy sector, related legal, institutional 

systems should be arranged. 

CI Establishment of commercial energy system: In the case of foreign investment, it 

may be possible in the early stage with barter trade but, in the mid-tern or Iong- 

term view, energy market system in which the recovery of invested money kern 

energy price system is possible, is needed to be established. There is no room to 

introduce commercial energy in such a system as government supplies energy and 

consumer consumes it without any payment. The introduction 0% price system in 

energy sector can facilitate the transformation of economic system to capitalism. 

c1 Enhancement of energy P olicy basis: There is no systematic energy data 

collection and analyzing system in North Korea. Therefore, in reality, there is no 

professional energy policy procedure except elementary energy eonsewation. 

Current habitual practice is based on the planned economy in which energy 

supplied without any delicate energy demand analysis and just consumed within 

given mount.  Throughout the establishment of scientific energy statistics and 

monitoring system, energy demand analysis and forecasting, the bask for energy 

po1icy should be enhanced. 

o Establishment of open energy system throughout South-North Korean and 

Northeast Asian energy cooperation: Because of her location in the central area of 

Northeast Asia, North Korea have a good condition to be the largest beneficiary fiom 

Northeast Asian energy cooperation. North Korea can pursue the enforcement of energy 

supply capability and related huge economic profits from the connection of energy network, 
energy trade and the cooperation in energy-environment issues with South Korea and 

Northeast Asian countries. 

3. Perspectives on Northeast Asian Energy Co-operation of North 
Korea 

Q Et is not known actually what kinds of perspectives North Korea has on the Northeast Asian 

energy Cooperation. But, it can be said that Northeast Asian energy cooperation can be the 

best chance for North Korea to solve current energy crisis and to transfer the economic 

system to capitalism for the recovery of national economy. Followings are estimated to be 
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the North Korean perspectives on Northeast Asian energy cooperation. 

CB Establishment of energy Infra structure from Northeast Asian energy 

cooperation: Construction of natural gas pipeline and connection of electricity grid are 

discussed as major cooperative projects in Northeast Asian energy cooperation. Because 

North Korea is located in the pass way of those energy infra connection among Northeast 

Asian countries, Northeast Asian energy cooperation will offer some chances to North 

Korea to avoid the huge amount of investment for energy infra construction. 

Establishment of open energy system throughout Northeast Asian energy 

cooperation: It can be possible for North Korea to establish the open energy system 

connected to South Korea and Northern continent throughout Northeast Asian energy 

cooperation. This is very important to North Korea for the enhancement of energy supply 

capability and related economic profits. 

LI Seeking for the ways for the proper operation of KEDQ nuclear Dower plant: 

Owing to the insufficient power ghid capacity ofNorth Korea, it is discussed that the proper 

way for the normal operation of KED0 nuclear power plant should be considered. Power 

grid connecrion to South Korea and Northern countries such as China and Russia can be 

the answer to the questions on the supply of large amount of stable electricity for the tes% 

operation of nuclear power plants, and the excessive electricity export in the case of power 

grid trouble in North Korea. 

Promotion of domestic energy resources development throughout Northeast 

Asian energy cooperation: North Korea can seek the effective development of her 

domestic coal resource throughout Northeast Asian energy cooperation. h d  North Korea 

can promote the oil resource development by way of joint development and financial 

cooperation among member countries in the context of Northeast Asian energy cooperation. 

EI Introduction of energy technology and the improvement of energy efficiency 

throughout Northeast Asian energy cooperation: When current level of North 

Korean energy technology is taken into account, it can be said that technology import from 

other countries can be effective. for the following-up the modem energy technology level. 

When energy supply constraints is overcome, the improvement of energy efficiency will 

rise to the surface as major energy policy issue like as the case of China. Northeast Asian 

energy cooperation can suggest the effective cooperative activities for the improvement of 

energy technology and energy efficiency of North Korea. 
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Pursuit of economic profits from Northeast Asian energy cooperation: Because 

the major activities of Northeast Asian energy cooperation are the various development 

projects, North Korea can have various chances for the pursuit of economic profits from 

Northeast Asian energy cooperation. From the participation of North Korean iabor forces 

and raw materials to Northeast Asian energy development projects North Korea can obtain 

huge size of economic profits. As well as the construction process, after the construction of 

Northeast energy network such as natural gas pipeline and electric power grid, North Korea 

can pursue the economic profits from passage fees and maintenance projects. 

Promotion of economic transition throughout Northeast Asian enerw 

cooperation: As of now, North Mores is in the transition stage to the open economy to 

facilitate the national economic development. Northeast Asian energy cooperation can 

promote North Korean economic transit from socialism to capitalism by way of the 

promotion of the reforming of legal, institutional systems and socio-political cultures. 

4. Interests of North Korea on Northeast Asian Energy Co- 
operation by energy sources 

B G: Currently, North Korea import crude cil from China and Russia with very preferable 

price condition and process it in two refinery plants. T ie  core of North Korean oil supply 

problems are the reduction of crude oil import from the withdrawal of preferable price 

condition by China and Russia and the insufficiency of finance for the import of crude oil. 

In the long-run, expansion of investment for the construction of refinery plants, storage 

facilities and oil importing harbor will rise to the surface as the major policy issues. 

- In the short-run, Northeast Asian energy cooperation can offer some ideas to assist 

North Korean oil supply problem. North Korea can lease her oil refinery plant to the 

other member countries, and North Korea can secure heavy oil as a refining fee. For 

the member countries of which the demand of light oil products dominant to the 

demand of heavy oil products such as South Korea and Japan, investment for the 

construction of heavy oil reprocessing equipment and the handiing of the surplus 

heavy oil are very dificult problem to manage. 

In the short and mid-run, Northeast Asian energy cooperation can suggest the 

cooperative chances to facilitate the development of North Korean oil resources. In 

spite of North Korean efforts for the inducement of foreign capital, there is 

- 
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significant outcome up to now. Cooperative investment and financial cooperation for 

the oil development in North Korea can be realized in the context of Northeast Asian 

energy cooperation. 

- In the Iong-run, when oil import from Middle East or Southeast Asia is inevitable 

from the growth of oil demand, various cooperation for the investment on oil refinery 

plants, oil transportation, cooperative oil purchase and the cooperation on the physical 

distribution of oil can be substances of Northeast Asian energy cooperation. From 

these kind of cooperation among member countries, North Korea can pursue various 

national profits. 

CI m: Coal will have a greatest share in North Korean energy supply mix for a 

considerable period. Problems North Korea is facing with in coal supply are the limitation 

of production increase from outmoded development of coal mine and the difficulties in the 

development of new coal mines. Northeast Asian energy cooperation can supply some 

positive motives for North Korea to overcome the current coal supply constraint and the 

modernization of coal mine. 

- For the aid to the North Korean current C S ~  supply constraint, some cooperative 

projects among member countries such as the supply of South Korean reserved coal 

and the development of Northeastern Asian ceal mines in China and Russia can be 

considered in the context of Northeast Asian energy cooperation. 

- For the modernization of North Korean coal mining machinery, the supply of retired 

coal mining machines and the transfer of coal mining technologies and coal utilizing 

technologies from other member ~ ~ u n t r i e s  can be considered in the context of 

Northeast Asian energy cooperation. 

- In the long-run, in the process of North Korean problem solving for the overcome of 

coal supply constraint throughout effective development of coal mine, Northeast 

Asian energy cooperation can support V ~ I - ~ Q U S  technological and financial aids bo 

North Korea. 

0 Natural Qas: As of now, there is no natural gas in North Korean energy supply mix. But, 

if North Korea is involved in currently discussing natural gas pipeline project among 

member countries of Northeast Asia, natural gas will be the promising energy source for 

North Korea to enhance her energy supply capability. 

- Several natural gas development projects such as Imktsk, Saha and Sahalin are 
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actively under discussion among interested Northeast Asian member countries. From 

t5e participation with her excellent and cheap labor forces and raw materials, North 

Korea can get huge size of economic profits. And fi-om the maintenance of pipeline 

and passage fee also can be the potent sources of economic profits for North Korea. 

- If natural gas pipeline go through North Korea, it can be very good chance for North 

Korea to secure natural gas infra structure. In the long-run, natural gas is very 

important energy source for North Korea to diversify energy sources and enhance 

energy supply Capability. 

Electricity: Troubles in electricity production and supply is the core of current North 

Korean energy supply constraint. Northeast Asian energy cooperation can be a reliable way 

for North Korea to overcome current problems and to secure sufficient electricity supply in 

economical and stable way for the mid and long-run economic growth. 

- Financial and techical aids from foreign countries is crucial for the solving of current 

North Korean electricity supply constraint such as insufficient energy supply for 

power generation, outmoded power generation facilities and outmoded power grid. In 

the smctilie s f  Northeast Asian energy cooperation, some reliable ways to solve these 

problems can be provided. 

- In the context of Northeast Asian energy cooperation, technological and financial 

cooperative activities and the participation to the investment can be secured for the 

construction of power generation facilities in North Korea. Thus, North Korea will be 

able to try to seculre the power generation capacity building from Northeast Asian 

energy cooperation. 

- Owing to the insufficient power grid capacity of North Korea, it is discussed that the 

groper way for the normal operation of KED0 nuclear power plant should be 

considered. Power grid connection to South Korea and Northern countries such as 

China and Russia can be the answer to the questions on the supply of large amount of 

stable electricity for the test operation of nuclear power plants, and the excessive 

electricity export in the case of pwer  grid trouble in North Korea. 

- From the connection of power gnd among member countries of Northeast Asia, North 

Korea can pursue economic profits from the participation to development projects and 

the enlargement of power supply capability from the transaction of electricity among 

connected member countries. 
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etroleum Market 

The higher difference in Asian crude price among E.U., U.S.A. & Asia can produce lower GDP. 
The balanced advance of GDP i s  based on fair price of the crude. 
It is the most important for the equilibrium growth that the every consumer’s energy price should 
be competitive internationally. 
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h i i n  imported energy Is mrinly oil and oil price can strongly influence the other energy 
price. 

. 
The higher price level to Asha market 
Almost the same price kvcl &I the destination between to Europe and to USA. 
.h ian would l ike to discover bow to escape Cram the almost higher dimerent pri- 

12-monthrmovinq .wrrge AL -de &ffemntial p r h  between To h i m  
L To US m d  h e e n  To M a  L To Europe(1903-1S09) FOB S/BBL at 
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* Originrlly this prper is prepared by Mr. Fujimc 
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There are the three crude pricing systems in the world now. 

Can NE Asian have t 

: Cndc oil vhich p v i b  
thebcnchmackdrhe 
market pice in .given 

Pricing forniula : PX - PAM + a  

: C& oil npon pria YI by pmaurins eavmy 
U 

1 mdcOilmarLCt 

PX 

PM : Maker& rpot p r ~ e  
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i ~ I 
I I AL crude differential price between To Asia & To Europe(1996-1999) SDBL 

By calculated with bmonthwnoving average 
I 
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Analysis of Problems in 
Asian Crude Oil Market 

Study of Solution and Its 
Verification 

- Bpsiully inferior crude oil nexibility in Asian market 
Lack of liquidity 8nd transparency of Dubai crud 

Lack of transparent pfoduct prices that can evaluate 
w 8 bench - mark crude 

the crude value 

LP Modd study for the possibility 8nd economi 

-The merits of otitization of the strategic crude oil 
storage tanks In Korea & Japan 
The means to improve transparency of Dubai crude 
8nd the other option for 8 bench-mark crude in Asia 

effect of drastic increase of oon-Middle East crude 

m 

Abm&on of Desimbte 
Cooperation !Schemes 
Among North East 
Countries 

Creation of circumstance enables the refineries to 
access more easily to North Sea 8nd West African oil 
Suggestion of the effective way to utilize the strategic 
crude oil storage tanks for lower cost logistics 
Building up influence to oil price formula &premium 
through establishment of so-called Buyer’s Forum 
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The LP Model Tor the study for “How can Asian escape from unfair pricing 
system of Crude 9” 

r 1 

s o d  refinery 
In the world 

product market 

In the world 

oE.stAs*nRdinay o T h e o t h a A s i a n & A ~ l ~ R d i n e r y  
o M i  EJS Refinmy o Eumpun. FSU & A h n  Refincry 
o A h  PADS (Mainly Californu) RetinCry 
o Tbc Othr Amcriun coatinenhl (mcluding south) Refinery 

o Middle &st Market 
o Amcriaa PAD4 (Mainly California) Market 

o Europeul, FSU & African Market 

o Adan cndc Types 
o Emopetn & FSU cl;dc Types o AfiicanCrude Types 
oNorth Amcrian Crude Types 
oSouthAmerian 

o Mid& Eastern CN& Types 

o Logistic System for cndcs & Petroleum Products Trsding in 
the World I A, B, c 88-e unified with this system 

L I 

Pa& 8 
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The potential of petroleum demand in China, India & Middle East is great. 
. .  - _._^.  - 
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Many shallow ports on Chinese shelf use smaller tankers. 
Why not use Okinawa port ? 
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me potential of regional EU - 15 joint study is fruitful. 

Page IS 

The potential of regional EU-15 Joint study can discover the best efficiency. 

Key Product Movements 
*Minor movements not shown 
*For details see appendix 
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[The potentialof regbnaJEU-15 hintstudy is fruitfir1 I 

-.-- --- 
9 16 43 

15.9 75.8 33 A 

32.7 14.0 20.6 

30.3 24 .r 11.6 

15.0 

1 .o 1 .o 15 

1 Total I 38.1 79.9 115.4 82.1 
Page 1 

lThe crude slats change in EU15 LP M ode I study 1 

Algerian condensat 

011 -90.0 

73 .§ 

60*01 4 -7 
- '  48.61 
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IWouId Asan be able tn consaer Asmn 15 as the same as EU15 ? [ 
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The refining cost table in 1998 shows that Korean cost b very low and Japanese cost & high. 
Japanese good upgrading facility 8nd Korean eflicient refinery should be handled with the 
aggressive cooperation in some best loation. 

I I JAPAN 1 KOREA I SINGAPORE 
Crude Ourntitr[EBL/C DAY) I 4.185 I 2.262 1 1 ,017  

Page 4 
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The LP Model for the study for “How can Asian escape from unfair pricing 
system of Crude ?” 

6AS 0 L UN F H E R  (re 65 0 83 34 173 6 
REFORMER 32 21 62 14 111 16 
CATALYTIC REFORMEl 2 1  17 148 14 111 20 
ALKLATE 8 3 34 ’ 1  66 2 
NDRECT DESULFUR. 55 12 53 19 65 8 
DRECT DESULFUR.&R 24 8 .  8 0 10 0 
DRECT DESULFUR.(VR 6 D 0 0 0 0 
HYDROCRACKNB 17 25 43 25 54 16 
V 6BLAKH6 0 16 116 1 21 1s 

Puge 7 

)I-0 L 1 0 0 0 0 0, 
F L U 0  CUT CRACKH6 47 8 124 9 81 20 
RESD FCC 4s 5 40 30 110 12 

The LP Model for the study for “How can Asian escape from unfair pricing 
system of Crude ?” 

I I 6A illbnKL) 1 

I I East I Bk! I EU +SU I U r s t  (The otherlsouth Asis] _. I Aeb I East I Afrba I USA I America lAusthhs’o 
I 626 I 1661 12191 358 
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I The LP Model for the study for “How can Asian escape from unfair pricing 
system of Crude ?” 
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ANS-29 
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The LP Model for the study for "How can Asian escape from unfair pricing 
system of Crude 1" 

4 2 6  
3 9 6  
111 
333 

Am. CNdan8tIo € a r t  U id Europe Zt  N o r t  Tha other South A a h  
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Korean & Japanese aggressive trading will have some possibility of the 
opening the forth market that can evaluate the crude in the world. 

M A R K E T  V A L U E  L F O B  F O R  C R U D E Q / B B L )  

+JAPAN M A R K E T  +SNhloP M A R K E T  

10 

17 

16 

1 3  

I ~ 

11 1 3  M A R K E T  15 V A L U E  17 19 
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Would N.E.Asian be able to have some crude to be evaluated the value 
In this region as the same as EU 15 ? 
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Power Interconnection Network in Northeast Asia: 
directions and problems 

B.G.Saneev, S.P.Popov, A.D.Sokolov 
Energy Systems Institute of the Russian Academy of Sciences, 

Siberian Branch 

1. Prerequisites for Power Interconnection Network in Northeast Asia 

Power industry and electric power infrastructure development secure a key positions in any 
country's economic development. 

It was the very beginning of XX* century when in Russia the significant role of electric power was 
realises and necessity to develop large scale power utilities was proved [ 11. There was some of the 
world biggest power grids established in the European part of the Soviet Union by mid 30" (fig. 1). 

In mid 70* of the last century unique 
Unified Electric Power System (UEPS) of 
the Soviet Union was created. As a 
technical object it was cliaracterised with 
the highest level of integrity. Installed 
capacity of UEPS reach 334 GW in 1990, 
including thermal - 241 GW, hydro - 65 
GW, nuclear - 38 GW. Length of 
transmission lines above 35 kV was 
exceeded 1 million km, that of lines above 

economic effect of creation UEPS was 
characterised as follow: investment 

220 kV - 200 thousand km [2]. Total 

grids besides of European section of UEPS of the 
USSR were included in this IPS in synchronous way and a central dispatching board was 
established. At present part of this IPS under CENTREL acronym is a connecting gain between 

ds of Former Soviet Union countries. 
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1) Generating effect 

Some factors are counted as generating capacity requirements are decreased after power grids 
interconnection: 

Load curves contbination - due to time zones difference and load curves configurations 
because of different structures of electricity consumption. 

Decrease of operating reserves - due to less probability of simultaneously accidents in 
interconnected power g d s .  

Decrease ofreservesfor repairing - due to difference in yearly load curves and structure of 
available generating capacities. 

Increasing in guaranteed hydro station capacity. Guaranteed hydro station capacity is 
based on low water year evidence. In interconnected systems guaranteed hydro station 
capacity increased due to asynchronous river flows in different areas (as non coincidence of 
low water period) and uses of long period regulated cascades of reservoirs. 

More useful utilisatisn of capacity commissioned. It should be excessive installed 
generating capacity in a single power grid. After large power unit commissionimg surplus 
capacity is locked. Intersystem link make it possible to utilise this excessive generating 
capacity. 

2) Frequency effect 

Hot reserve in a single power grid should be not less then largest generating unit capacity as a rule. 
The share of such unit is less in interconnected systems so the absolute level ofhst reserve could be 
less. 
In case of accident in interconnected systems the probability of frequency changes above 
standardised limits is match lower. 

3) Structural effect 

Interconnections of power grids make an advantage in more rational structure of generating 
capacities and lessening operational expenses. There is three parts constituting such effect: 

Mouth-mine power plants, making it able to utilise cheap and non-transportable primary 
energy SQUC~S. 

More rational utilisation of unused or peak capacity of hydro power stations. 
Economical supply of electric power to areas situated between interconnected power 

* 

e 

* 
grids 

4) Regime effect 

Qptimisation of power plants load regime makes it more economic primary energy resources 
utilisation. Load curve of interconnected power grids is denser then that of single one so it became 
possible to have more load hours for cheaper fuel burning power plants. 

5) Ecological effect 

It became available to build power plant in such place where environmental impact of it operation 
would be minimised. 
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In case of unfavourable weather conditions it becamc possible to stop power plant operation and 
load distant units without envirommental limitations in this particular time. 

The degree of integration of interconnected power grids influenced greatly ts the quantity of 
appearing of above described intersystem effect. Due to complex issue of interaction of 
interconnected electric power systems it could not be simply summarised. The maximum effect of 
Power grids interconnection could be achieved under synchronous generation regime co-ordinated 
by single dispatching centre, responsible not only for smooth operation but also for long-term 
development of the power grids concerned. 

It was estimated [2,3] that effectiveness of synchronous work of power grids interconnected in 
Unified Electric Power System of the Soviet Union was characterised by installed generating 
capacities decrease to 4-6% and annual fuel consumption decrease by 57%. 

There are some international interconnected power systems in the world. The largest one are 
situated in Europe - unification of national energy systems of west European countries UCPTE 
interconnected in I995 with central European international power system CENTWEL; and 
interconnected national grids of north European countries NORDEL. There is strong A 6  and 
HVDC ties between electric power systems of Canada and United States, which connect cascades 
of Canadian hydro power stations with US electricity consuming sites. 

There are real prerequisites ts create international power interconnections network in Northeast 
Asia' [3,7.&,9] and then transform it to the form of international electric power system, namely: 

0 presence of large national and regional electric power systems (table l), SO significant 
system effect could be obtained 
type of electricity consumption is quite different in NEA countries so more densely 
cumulative load curve could be obtained. Thus, for instance, there is summer maximum 
load in Japan and South Korea, while in Russia and north China it is winter mzximum 
load. It is possible to eliminate some half-loaded thermal power plants by combining 
opposite types of yearly load curves. The same could be said in case of weekly and daily 
load curves. 

0 

Table 1. National and regional electric 
Power grid 

Japan 
China* * : 

North-Eat 
North 
North-West 

Russia: 
Siberia 
Far East 

Republic of Korea 
DPRK 

InstalIed capacity, 
GW 
220 

37 
34 
19 

Mongolia 
* as of 1.1.2001 (rounded) 
** a~ of 1.1.1998 (rounded) 

44 
8 

48 
10 
I 

Dwer grids i 

Thermal, 
YQ 
70 

94 
84 
64 

51 
81 
66 
50 
100 

Northea 

Hydro, 
YQ 
9 

6 
16 
36 

49 
19 
6 
50 
- 

; Asia* 

Nuciear, 
Y O  

21 

' Some international publications and official documents in Japan, China and Korea count on Japan, China, D P m ,  
BOK and Mong~lia as Northeast Asia. In this paper the authors means that Asian part of Russia (East Siberia and Far 
Russian East) also belong to Northeast Asia. - I23 - 



Three macro regions with huge electric power potentialities could be distinguished in Northeast 
Asia (fig. 2): 

Fig2 National and regional electric power grids 
in Northeast Asia 

0 

e 

0 

Japan, with large national interconnected power system, isolated by seas; 
Region of Yellow Sea and Bohai gulf, Manjuria and Korean peninsula; 
East Siberia and Russian Far East, spread from Yenissei River on the west to the Pacific 
on the east. 

There is only three power grids in East Siberia and Far East of Russia have excessive generating 
capacity - in Krasnoyarsky Krai and Irkutsk Oblast’ (East Siberia) and Amur Oblast’ (WE). 
Outlook assumptions shows it could be excessive 16-18 TWh in Irkutsk Oblast’, and 10-15 ‘TWb in 
Ki-asnoyarsky krai (after commissioning Boguchansky HPP (3GW) and Berezovsky TPP (6’4 GW) 
in 2005-2010. This excessive electricity could be combined with that of Chita Oblast’ after 
commissioning Klmaranorsky Power Plant (26W9 to reach 30-35 TWh. Export abilities of these 
region could reach up to 58-60TWh after completing cascade of Bureisky HPP in Amur Bblast and 
construction of export TPP on Sakhalin island. 

High Voltage Transmission Lines (HVTE) could transfer this amount of electricity to China, Japan, 
Republic of Korea and Mongolia. Interconnection of Siberia Power System and Russian Far East 
Power System by HVTL will improve reliability of power supply of these regions and make it 
possible to create East Asian branch of the Global Electric Power System. 

The main “disadvantage” ~f the Northeast Asia region from Power Industry point of view is that it 
is “too vast”. There are thousands of kilometres between energy consumption centres. The NEA 
region CQWT some 6000 Hura from west to east and 3000 from north to south. 

Also there is an essential difference in technical characteristics of equipment, conditions and 
regimes for control systems, reliability and quality of electric power supply. 
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Direct current transmission lines as the best economic choice should be in wide use for interstate 
power grids interconnection in Northeast Asia as there are different power system frequency and 
high voltage levels. The hi& voltage direct current (HVDC) transmission lines operation could 
substantially decrease neiative effect of technical factors, transmission losses, make it possible to 
operate in asynchronous regime for interconnected power grids. 

Technically there are three variants [3] to develop power interconnection network in Northeast 
Asia: 

W B C  transmission lines; 

0 

Power grids interconnection through back-to-back links (breaks of alternative current 
ties); 
alternative current (AC) transmission lines. 

Long HVDC transmission lines could be implemented both for capacity and electricity exchange, as 
well as serving long-term contracts for electricity supply. Power interconnection network in 
Northeast Asia is likely to be constructed as HVBC transmission lines network. 

Power grids interconnection through back-to-back links allows to connect power grids with 
different frequency and regime of control while keeping the possibility to power exchange. Due to 
characteristics of NEA power grids the only way to implement this techniques is in International 
Zone for economic development on the delta of rher Turnmaya, next to Russia-China-North 
Korea borders. 

The last variant (alternative current transmission lines) require synchronous (parallel) units 
operations, thus dispatching centre fol the interconnected electric system should be established and 
a lot of technical and economic issues should be co-ordinated and resolved. In case of 
interconnections in Korea peninsula and border regions in Russia, Mongolia and China it is the 
natural and simplest way to create international power grids interconnections. 

2. Projects for Power Interconnection Network creation in Northeast Asia 

There are interstate power interconnections in Northeast Asia region already. Some AC 
transmission lines are operating between Russia md Mongolia, Russia and Chine across Amur 
River. The very possibility to thinking %bout international power interconnection network in 
Northeast Asia became true only in early 9 0 ~  of last century. 

One of the first suggestions was formulated in 1991 [lo]. The creation of High Voltage 
Transmission Lines network more then ten thousands kilometres length could link two giant hydro 
power plants complexes (in East Siberia and in South-West China) with leading industrial centres 
of East Asia. One mute was originated on Yenissei and Angara Rivers, combining capacity of large 
hydro power plants with coal fired plants in Krasnoyarsky Krai. The route then pass though UIaan 
Baatar to one of the biggest energy consuming centres in China - Beijing and Shanghai, then 
through undersea cable to the large industrial centre on the south of Japan. The next route has to 
connect should-be built huge hydropower complexes in South-West of China and largest south 
China ports - Hong Kong and Shanghai. 

The joint Russia-Japan project to develop Comprehensive Energy Plan in East Siberia and Far East 
of the Russian Federation was carried out in 1992-1995 [ 113. Important part in this Energy Plan 
takes projects of electricity export to Northeast Asia countries based on thermal and hydro power, 
plants of Asian Russia. It was proposed to build power plants, improve systems transmission lines 
in east regions of Russian Federation and create interconnections to export electricity to all of the 
Northeast Asia countries. Total export might be as high as 50-70 TMrh in year 2020. 
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East Siberian regional power company “Irkutskenergo” and “China North Power Grids” work 
jointly in 1993-1998 to promote HVBC transmission line from Russia to China [12]. Parameters of 
this interconnection are as follows: length more then 2 3  thousands kilonietres, capacity 2 to 3 GW, 
electricity expo& up to 18 TWh, estimated project cost - 1,5 billion USD. 

Russian Joint stock company “Unified Energy System of Russia” make a lot of efforts to evaluate 
export project to Japan in 1996-1399. In 1999 UES of Russia and Mambeni Corporation conducted 
a preliminary feasibility study of the “Russian-Japan Power Bridge” [I?]. This study includes 
construction of a large power plant (4GW) on Sakhah Island and high voltage direct current 
transmission line from this power plant to the power systems of Hskkaido and Tokyo on Honshu 
Island. HVDC include four undersea cables with transfer capacity of 1 GW each. Length of 
submarine section is 1400 kilometres out of total 1800 km of transmission line. Electricity export 
was estimated up to 22 TWh and total cost ofthe project was 9,6 billion USD. 

In a 1994 agreement for two new pressurised light-water reactors construction in BPRK was signed. 
KlZBO, zn international consortium, was established to implement the agreement. The European 
Union joined ICEDO in September 1997 [ 141. Cost of 2GW LWW nuclear power giant estimated as 
4,6 billion USD. It is expected that North-South power interconnection on Korea peninsula would 
be cons&ucted using alternative current transmission lines [ 153. 

PEACE network project (Power, Economy h d  Clem Environment) wits proposed in 1996 by Task 
Force, which has been assembled to undertake the Feasibility Studies [15, fig.31. The PEACE 
project ES based on HVDC transmission lines interconnecting Northeast Asia power grids and large 
hydro, nuclear (and possible tidal) power plants to be build in the Russian Far East. 

Fig. 3 PEACE project 

Since early 90th the problems and issues for Global Electric Power System construction are 
discussed [3,7]. Interconnected Power Network of Northeast Asia could be important integral part 
of this GEPS. 

The International Project under protection for the mouth of Tummaya River Economic Zone 
development might be the best initial base to establish International Power @CIS interconnection in 
Northeast Asia [ 163. All along while International Economic Zone developments and its energy 
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consumption raising the experience to regional co-operation in power interconnection would be 
accumulated. 

International con’ference “Energy integration in Northeast Asia: Perspectives for the creation of 
interstate electric power systems” was held in Lrkutsk, Russia on September last year. A 1st of 
technical, economic, ecology and political Issues has been discussed. Summary of the projects 
might be implemented in the Northeast Asia region are presented in table 2,  

Creation of the Power Interconnection Network in Northeast Asia will require a lot of investments. 
For example the PEACE project needs more than ’7 billion USB noly for transmission lines 
construction (as it could be derived from the table 2). It is estimated on the other side that Power 
Interconnection Network might be very effective. Until 2020 the construction of Russian Federation 
- BPKK - Republic of Korea HVDC transmission line and nuclear Power Plant on the Russian Ear 
East could save more then 12 billion USD md eliminate the necessity some 7,8 S W  of electric 
power capacities in the Republic of Korea [ 15,17,18]. In this case annualised cost for energy supply 
of the region might be decreased by 1,9-2,8 billion USB. 

3. Directions of activities for Power Interconnection Network creation in 
Northeast Asia 

It is important to note that there are great uncertainties in evaluation of economic, ecology and 
political consequences of such unification besides technical issues for Power Interconnection 
Network creatioc in Northeast Asia. The conception of national energy security and sovereignty 
would be changed and corresponding economic and political prerequisites should be established. 

The energy integration issues among Russia and Northeast Asia countries is quite actual and based 
on mutual supplementary of energy, financial, labour and other resources. Creation of Power 
Interconnection Network could lead to cheaper and more reliable energy supply to the customers, to 
more clean environment in the region [ 8,2 1 1. 

Regional energy integration in Northeast Asia is just in the beginning. It intensive development is 
not only expedient but also real due to mutual interest in economic and energy interactions of all 
countries involved. 

Common complex strategy should be elaborate to vitalise energy integration in the region. The co- 
ordination in electric power industry as well as other energy related industries should be 
implemented to take into account resource, economic, social, politic and other factors [9]. Main 
research activities might include [fig.4]: 

0 

0 

0 

0 

Outlook for the regional energy markets development 
Influence of energy export outside the regon to the markets 
Sensitivity to the world energy price changes for export effectiveness 
Influence of the regional energy projects to the structure of energy balance, national 
economy, security and reliability of energy supply, ability to solve social and 
environmental issues. 

Common efforts of research and scientific centres of all Northeast Asia countries, as well as 
international institutions, banks md energy companies are required to elaborate and implement this 
complex strategy of regional energy integration. Energy Systems Institute named after 
LAMelentiev of Siberian branch of the Russian Academy of Sciences - organisation with high 
scientific experience in the field of system research in energy related issues - could be a co- 
ordinator from the Russian side in common research efforts to promote complex international 
strategy of energy integration in the Northeast Asia region. 
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ower interconnections in Northeast Asia 

interconnected 

Current 

AC 1 lOkV, 
AC 220kV 

Gusinoozcrskaya TPP-Central 
Power Grid 
Amur river crossing 
Blagoveshchensk - Heihe 

N/A. N/A. - 

Saijano- Shushenskaya HPP- 
Urumchi 
Bratsk - Beijing 
Bratsk - Shenijang 
PEACE Project 

North Korea - South Korea 

Bureiskaya HPP - Harbin 
Khabarovsky krai - North Korea 
- South Korea 
Sakhalin - Hokkaido 
Primorsky krai - China - South 
Korea 
Uchur HPP - China - South 
Korea 
Sakhalin - Honshu 

Khabarovsky krai - Beijing 
Primorsky krai - Beijing 
Khabarovsky krai - Hokkaido 
Primorsky krai - Honshu 
Primorsky krai - Hanshu 

, Primorsky krai - South Korea 
Note. * h u a l i s e d  cost = discount 

Russia-Mongolia 

Russia-China 

Russia-China 

Russia-China 
Russia-China 

Russia - China-DPRK- 
ROK- Japan 
DPM-ROK 

Russia-China 
Russia -DPRK-ROK 

Russia- Jap an 
Russia- China-DPRK- 

ROM 
Russia - China-DPFK- 

BOK 
Russia-Japan 

Russia-China 
Russia-China 
Russia-Japan 
Russia-Japan 
Russia-Japan 
Russia --RQK 

Investments i- expenses 

AC220kV I 0,l I 300 - 

'rojected 
AC 500kV 

DC *500kV 
DC -+500kV 
DC A5QOkV 

AC 
154/345kV 

DC h400kV 
DC k500kV 

DC kt5OOkV 
DC h500kV 

DC +500kV 

DC *6QOkV 

DC 
DC 
DC 
DC 
DC 
DC 

160Q 

2600 
2800 
1800 

NJA. 

700 
1100 

470 
2300 

3500 

1800 

2125 
1700 
1460 
650 
5 60 
1160 
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A LONG-TERM VISION OF’ NATURAL GAS 

TRUNKLINE IN NORTHEAST ASIA 

SUNWOO, HYLJN-BUM 
4 SENIOR ADVISOR TO THE PRESIDENT, 

NORTHEAST ASIAN GAS & PIPELINE FORUM 
4 NORTH-EAST ASIA ENERGY FORUM 

This report is consisted of Executive Srammary, Chapter 4 & 5 of “A Long-term 

Vision of Natural Gas Trunkline in Northeast Aisa”, a comprehensive report 

prepared by a task force of Northeast Asian Gas & Pipeline Forum(NAGPF), a 

committee of private specialists in this field from Republic of Korea, Japan, China, 

Russia, Mongolia and Democratic People’s Republic of Korea. The task force 

made the aforementioned report based on the papers presented at conferences of 

NAGPF, held every year from 1995 to 2000 at each country. 

Executive Summary 

Objectives 

In Northeast Asia, there is a high possibility to be able to establish a 
mutual dependence relation (in other words, the Energy Alliance) for natural gas 
energy, considering the population, the distribution of resources, the situation of 
economic development, the energy demand prospects and so on. An 
international natural gas pipeline will become a strong driving force for 
realizing the Energy Alliance. 

However, no comprehensive vision of the international gas pipeline has 
been proposed, although individual plans of pipeline projects have been 
presented. Moreover, organizations in Eastern Russia, who produces natural 
gas, and in China, South Korea and Japan, who are consumers, have not gotten 
around the table and discussed a comprehensive vision of the International 
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Pipeline. 
Therefore, being directed by the Task Force, which consists of member 

organizations of Northeast Asian countries and areas, this research has presented 
a comprehensive long-term vision of the International Pipeline on the basis of 
the regional balance ofnatural gas supply and demand in Northeast Asia. 

Current and Future Trends ofEnergy in the Northeast Asia 
This research provides latest information on the current and future trends of 
energy in the Northeast Asian countries and areas and their natural gas policies. 
The results can be used as a reference concerning the energy situation of related 
countries and areas. 

Regional Balamce sf Natural GQS Supply and Demand 
This research examines the future natural gas supply and demand of each 
Northeast Asian country and area by regions. As a result, excluding their own 
consumption, East Siberia and the Far East, which are geographically near to 
Northeast Asia among the regions of Eastern Russia, will be able to export 28 
BCM in 2010 that will not be enough to meet the future shortage of natural gas 
in Northeast Asia. Therefore, it is obvious that Northeast Asian countries and 
areas have to consider importing nztural gas from West Siberia and Central Asia 
who have enormous natural gas resources. 

The Eorog-Term Vision ofthe International Pipeline 
Taking account of the regional balance of supply and demand, this research 
presents the long-term vision of the International Pipeline, setting 2820 as the 
target year. Its basic concept is Ladder-type Trunk Pipeline + Circular Line. 
The Ladder-type Trunk Pipeline consists of two trunk lines: Northern Trunk 
Line, which connects West Siberia, Krasnoyarsk, Irkutsk, Sakha Republic and 
Sakhalin, and Southern Trunk Line, which connects Central Asia, Northwest 
China and Shanghai. The Circular Line, which connects each demander, is a 
great circular pipeline. It connects north Sakhalin, Khabarovsk, northeast 
China, Shanghai and Japan. The Circular Line consists of two sub-circular 
lines: Japan Sea Circular Pipeline and Bohai Circular Pipeline. 

So cio- Econ om ic Intpacts of the In fern at ion al Pipelin e 
The Construction of the International Pipeline will bring socio-economic 
impacts on Northeast Asian countries and areas, Main impacts are the 
following six: 
- Conservation of Global Environment and Local Environment 
- Introduction of Principles of Competition in Energy Sector 
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- Assurance of Energy Security 
- Coping with Changes in Energy Demand Structure 
- Dissolution of Non-electrification Areas 
- Establishment of Relations of Mutual Reliance among Northeast Asian 

Countries and Areas 

Subject of Future Investigation 
Important steps toward the realization of the International Pipeline in Northeast 
Asia is to investigate the following two items: 
--First is to construct a framework of International Cooperation. In the process 

of establishing the framework of the future international cooperation, it will 
become possible to create a community and constitute a Northeast Asian 
Energy Charter; 

-Second is to support the promotion of individual projects, such as the Irkutsk 
project and the Sakhalin project, cooperating in developing technologies for 
the construction of pipelines and the utilization of natural gas and financing 
of the projects 

How to Utilize This Report 
It is important for NAGPF to make public announcement of the results of this 
research ‘hA Long-Tern Vision of Natural Gas Trunkline in Northeast Asia” and 
approach the governments of countries and areas concerned and international 
organizations, such as the World Bank, the Asian Development Bank and the 
International Energy Agency for the realization of the International Pipeline. 



Chapter 4 -Term Vision sf DeveHs ing the PHaternatisraaI 

4.1 The Position of Natural Gas in Each National Plan 

Natural gas plays an important role in the energy policy of each country 
and area in Northeast Asia. Table 4.1.1 shows the role of natural gas in the 
national energy plan of each country and area. 

For Russia, 
rapid and large-scale energy development in its Asian regions and penetration to 
the energy markets of the Asia Pacific countries and areas, particularly Japan, 
Chica and Korea, are key tools for taking its proper position in this strategically 
important world region at the right time. 

On the other hand, increasing the ratio of natural gas to energy, China, 
South Korea and Japan, which are main consumers of natural gas, are aiming to 
change their energy structures based on coal and oil for the best mix of energy, 
including natural gas. 

China is trying to improve its energy mix through reducing the ratio of 
coal and increasing natural gas utilization rapidly. 

South Korea is aiming for an environment-conscious energy mix 
through reducing the ratio of oil and increasing the supply of clean energy, such 
as natural gas. 

In Japan, according to the long-term supply and demand forecast of the 
Advisory Committee for Energy, it is expected that the importance of natural gas 
will become greater in view of the difficulties of building a new nuclear power 
plant and the checkmate of its oil policy. 

Russia is a main producer of natural gas in Northeast Asia. 
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Table 4.1.1 The Position sf Natural Gas 
Country 

Russia 

China 

S. Korea 

Japan 

Mongolia 

N. Korea 

Plan 
Energy strategy of Russia for a 
time horizon to 2020. - 
Ministry of Fuel and Energy of 
Russian Federation. - M., 
2000. - p.441 (In Russian); 
hlain Concepts of Russiak Oil 
and Gas Complex 
Development. - M.: Ministry 
of Energy of  WF, 2000 - p. 112 

Position/ Contents 
Natural gas production in the country increases from 
590 BCM in 2000 to 680-700 BCM in 2010 and to 700- 
750 BCM in 2020. 

Chemical Industries, China rimary energy consumption will 

under IMF( 1999) expected to increase to 12.6% in 2010, and further to 

Committee for Energy (1998. 
6) 

due to its relatively high stability of supply and lower 
CO, emission among fossil fuels”. 
However, according to its forecast, the share of natural 
gas will be 12.3% in the BAU case and 13.0% in the 
Environmentally friendly case in 2010. It did not 

NEANGP ( 1  999.08) meeting the increasing demand in power generation. 
Utilization of  natural gas by industrial and household 
consumers is also a possibility. 
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4.2 Natural Gas Supply and Demand 

This section examines natural gas supply and demand by region in 
Northeast Asia in 20 18 and 2028 forecasted by several Organizations. 

If it is possible to obtain the amount of natural gas supply and demand 
by region needed in the future, it will be easier to draw a picture of a pipeline 
network by means of analyzing the regionai balance of natural gas supply and 
demand. Therefore, we have tried to obtain data of natural gas supply and 
demand not only by country but also by region to the greatest possible extent. 
EspeciaIly, as for Russia and China which have huge land masses, it is necessary 
to divide each of these countries into several regions and analyze their balance 
of natural gas supply and demand by each region. Russia is divided into three 
regions: West Siberia, East Siberia and the Far East. China is divided into 
seven regions: Northeastern China, Bohai Bay, Yangtze River Delta, 
Central/Southern Area, Central China, West China and South China. However, 
the regional balance of natural gas supply and demand in China is not mentioned, 
since the data for natural gas supply by region can not be obtained. 

En addition, as we can not obtain all data for 2020 in the related 
countries and regisns, wc set 2010 for the target year and mainly use the data for 
2010. The data for 2020, which we have been able to collect, are shown in 
Table 4.2.1 and 4.2.2 for reference. 

4.2.1 Natural Gas Demand 

The natural gas demand of each country in 2010 is briefly shown below. 
In the case that forecasts of the several organizations are different, the ranges of 
amounts are indicated. 

- Eastern regions of Russia 115.0 BCM 
- China 45.0-136.5 BCM 
- South Korea 27.8- 35.5 BCM 
- Japan 75.7- 86.7 BCM 
- Mongolia 8.3 BCM 
- North Korea 9.7 BCM 

Details of each organization’s forecast are shown in Table 4.2.1. 
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Table 4.2.1 Forecast of Natural Gas Demand in Northeast Asia 

Country 
Russia 

3 i n a  

S. Korea 

Japan 

Mongolia 

N. Korea 

Organization 
Energy Systems Institute 
(Iruktsk) 
(1999.7) 

China National Petroleum 
Corporation 

Asia Gas and Pipeline Cooperation 
Research Center of China 
China Energy Research Institution 
World Bank 
Comprehensive Energy Investigation 
Society 
ELA of the USA 
Korea Energy Economics Institute 
(1 996.12) 

Korea Gas Corporation 
(2000.3) 
Advisory Committee for Energy 
( 1  998.6) 

. . . . . . . . . . . ._ 
The Institute of Energy Econornics 
Japan 
( I  995.12) 

Mitsubishi Research Institute, Inc. 

Petroleum Authority of Mongolia 
(2000.2) 

(2000) 
BPRK Natural Cas Pipeline 
Association 
(1998.6) 

Forecast of Demand 
2010 
West Siberia 89.2BCM 
East Siberia 17.5BCM 
Far East 8.5BCM 
Total 1 L5.2BCM 

2020 
West Siberia f04.3BCM 
East Siberia 36.OBCM 
Far East 22.4BCM 
Total 162.7BCM 
2010 
Northeast China 18.9BCM 
Bohai Bay 26.6BCM 
Yangtze River Delta 3 1 BCM 
Central/ Southern area 17.3BCM 
Central China 16.iBCM 
West China 5.2BCM 
South China 21.4BCM 
Total 136.5BCM 
2010 1 00- 1 1 OBCM .__ . 

2020 200BCM 
2010 68-75BCM 
2010 45BCM 
2010 56BCM 
_I- - (5,080oet) 
2010 74-1 OBBCM 
2010 35.5BCM 

2020 48.1BCM 

2010 27.8BCM 

2010 
BAU Case 80.8BCM 

Environmentally Friendly Case 75.7BCM 

BAU Case 
2010 86.5BCM 
2020 94.3BCM 
Environmentally Friendly Case 
2010 86 .7BCM 
2020 106.2BCM 

(26.75 Mt LNG equivalent) 

(36.29 Mt LNG equivalent) 

(20.97 Mt LNG equivalent) 

(60.90 Mt LNG equivalent) 

(57.1 Mt LNG equivalent 1 

2020 82.4- 106.1 BCM 

2010 0.3 BCM 
2020 2 BCM 
2010 9.7BCM 
( 1  3.58 Mt coal equivalent) 
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Figure 4.2.1 Distribution sf Natural Gas Demands in N~rtEaeast Asia (2010) 

4.2.2 Natural Gas Supply 

The natural gas supply of each country in 2010 is briefly shown below. 
I& is the total of indigenous natural gas products and existing ENG purchasing 
contract amount. If the forecasts of the several organizations are different, the 
ranges of amounts are indicated. 

- Eastern regions of Russia 719 BCM 
- China 26-78 BCM 
- South Korea 22.4 BCM 
- Japan 73.9 BCM 

Details of each organization’s forecast are shown in Table 4.2.2. 
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Table 4.2.2 Forecast of Natural Gas Supply in Northeast Asia 

(1999.7) 

World Bank 
Comprehensive Energy 

Beposit! Production/ procurement 
Gas Production 

2010 West Siberia 665.OBCM 
East Siberia 28.OBCM 
Far&& 26.0BCM 
Total 719.OBCM 

2020 West Siberia 700.OBCM 
East Siberia 6 1 .OBCM 

1 Far East 54.0BCM 
Total 815.OBCM 

2010 CNPC 48BCM 
SINOQEC 14BCM 
CWOOC 16BCM 

70-80BCM 

2.020 CNPC 62BCM 
SINOPEC 26BCM 
CNOBC 24BCM 

B 10-1 20BCM 
2010 26BCM 
2010 56BCM 

2010 47ECM 
2010 65BCM 
Existing LKG Purchasing Contracts 
22.4BCM ( 1  6.86Mt) 
2.3BCM (Existing indigenous product, 19988) 
Existing LNG Purchasing Contracts (1998.7) 
7B.6BCM 153.94 Mti 

4.2.3 Regional Balance of Supply and Demand 

Figure 4.2.1 shows the natural gas supply and demand for each 
Northeast Asian country and area in the year 2010. 

Among the Northeast Asian countries and areas, in China, S .  Korea, 
Japan, Mongolia and N. Korea, but Russia, natural gas demand exceeds their 
supply which includes the contract quantities of LNS. The difference between 
supply and demand in these five countries is approximately 17-106 BCM. 
Especially, China might face maximum 78 BCM shortage of natural gas, since 
its increase in demand will exceed any production increases. 

Therefore, in order to fill the difference between supply and demand, it 
is necessary to increase LNG imports from southeast Asia, Australia and the 
Middle East, and transport natural  gas produced in Eastern Russia .  

East Siberia and the Far East are geographically near to Northeast Asia 
in the region of Eastern Russia. In 2010, their production of natural gas will be 
28 BCM in East Siberia and 26 BCM in the Far East. The volume of export, 
excluding their own consumption, is approximately 28 BCM, which will not be 
enough to meet the shortage in Northeast Asia. Therefore, it is necessary for 
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Northeast Asia to take into consideration supplies from West Siberia and Central 
Asia where natural gas production is enormous. 

Figure 4.2.2 Demand-and-Supply Balance 

4.2.4 Natural Gas Transportation by Means of Pipelines 

It is recommended that in Northeast Asia, transportation of natural gas 
Two reasons can be cited as 

First, it is necessary to view this from the standpoint of transportation 
costs. A comparison of the costs of natural gas transportation as LNG and by 
means of pipelines has revealed that the pipeline method is more economically 
favorable when marine transportation is within 3,080-4,OOO kilometers and land 
transportation within 6,008-7,080 kilometers. fn the case of transporting 
natural gas produced in Eastern Russia to the Northeast Asian market, the 
transportation distances from the place of production to the place of 
consumption are always within the distance range, with the pipeline 
transportation method being more advantageous. Therefore, from the 
transportation cost viewpoint, the possibility of ensuring economic viability 
through pipeline transportation is higher. 

should be mainly effected by means of pipelines. 
fo 1 lows . 
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a 1000 2000 3000 4000 5000 6000 7000 8000 9000 

Distance (h) 

Note: The volume of transport; E2 BCM/year 
Source: Agency of Natural Resources and Energy, Ministry of International Trade and Industry, 

(1998. 6) 

Figure 4.2.3 Comparison of Transport Cost between Pipeline and LNG 

Secondly, this has to be seen it is from the point sf  view of global 
environmental conservation. In debating the global warming issue, generally 
speaking, much has been devoted to the problems of emission of carbon dioxide 
when energy is burnt. However, in order to enhance the accuracy of the 
discussion, it is necessary to take into consideration quantitatively CO, emission 
that accompanies energy consumption from the energy production place to the 
final consumption place. 

Table 4.2.3 shows a result of comparison by energy category of 60, 
emission volume at the time of burning and of transportation from the 
production place to the final consumption place. In comparison with other 
f~ssi l  fuels, natural gas when burnt emits lower CO, Moreover, in comparison 
with LNG, natural gas transportation by means of pipelines emits lower GO, at 
the time of transportation, and insofar as its life cycle CQ, emission from 
production to combustion is concerned, the pipeline method has demonstrated a 
considerable superiority. 

In other words, when natural gas is transported from Eastern Russia to 
the Northeast Asian market, from the viewpoint of global environmental 
conservation, transportation by means of pipelines is recommended. 
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Table 4.2.3 CO, Emission by Energy Sources 

Source: 6. G. E. E., Belgium 

4.3 A Long-term Vision of the Znternationai Pipeline 

In the basic structure of the International Pipeline Network of Ncxtheast 
Asia, the resource supplier is Russia and the users are the markets of China, S. 
Korea and Japan. 

Considering the regional balance of natural gas supply and demand, it is 
difficult for a single area to supply sufficient natural gas to meet the entire 
demand. Therefore, as for the International Pipeline Network, it is necessary to 
examine a network which connects main gas fields of three areas of Eastern 
Russia: West Siberia, East Siberia and the Far East. 

Moreover, from the viewpoint of assuring energy security, it would be 
better for the users to secure several supply lines and alternative routes in case 
of an emergency. Therefore, the users have to think about a network which will 
guarantee ties with several suppliers, connecting each user. In addition, 
considering the importance of developing indigenous natural gas in Northwest 
China, and the necessity of natural gas supply from Central Asia, basic concepts 
of the International Pipeline Network in Northeast Asia can be proposed as 
follows: 

The Ladder-type Trunk Pipeline consists of two trunk lines: Northern 
Trunk Line, which connects West Siberia, Krasnsyarsk, Irkutsk, Sakha Republic - 
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and SakhaEin, and Southern Trunk Line, which connects Central Asia, Tarim, 
Xian and.%hangbai. The Northern Trunk Line is linked with a branch line, 
which connects gas fields in West Siberia and Sakha Republic, and one which 
supplies gas to, for example, northeast China. While, the Southern Trunk Line 
is linked with a branch line, which connects gas fields in West Siberia and Tarim, 
and one which supplies gas to Beijing. 

The Circular Line, which connects each demander, is a great circular 
line. It connects north Sakhalin, Khabarovsk, northeast China, Shanghai and 
Japan. The Circular Line consists of two sub-circular lines: Japan Sea Circular 
Pipeline and Bohai Circular Pipeline. The scale of demand in the areas along 
the Great Circular Line -is approximately 198-217 BCM. The existing LNG 
purchasing contract of the areas is 95 BCM and main contractors are Japan and 
S. Korea. The shortfall of natural gas needs to be supplied from Eastern Russia 
through the Great Circular Pipeline. 

4.3.2 Network 

Figure 4.3.1 shows a pipeline network of Northeast Asia ir the year 

“Planned Pipeline Routes” indicate pipelines on which some kind of 
These are strongly 

The rest of the lines are indicated as “Possible Pipeline Routes” which 

2020 based upon the above concepts. 

feasibility study has already started or is about to start. 
expected to be completed by 2020. 

are expected to be completed by around 2020. 
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4.4 Socio-Economic Impacts 0% the International Pipeline 

4.4.1 Conservation of Global Environment and Local Environment 
TQ hmonize  energy with the environment is now one of the highest policy 

priorities. Promotion of natural gas development and utilization through establishing 
international pipelines will give its share of contribution to the resolution of the 
problems of global environment and local environment in Northeast Asia. 

All over the world, all countries and areas are trying to accomplish a best 
energy mix in order to reduce CO, emission (Table 4.4. I >. It is feared that 60, emitted 
as the result of burning fossil fuels is having an impact on climate changes such as 
global warming. lan accordance with the Kyoto Protocol reached at COP3 (the Third 
Conference of Parties to the United Nations Framework Convention on Climate 
Change), with 2008-2012 as the target, the greenhouse gases in the advanced countries 
should be reduced at least by 5% against the reference year of 1990. Of the various 
fossil fuels, the expansion of natural gas use will be an effective means to cope with 
climate change problem, due to its lower emission of CO, per unit heating value. 

Table 4.4.1 CO, Emission Prospects in Northeast Asia 
(MtC) 

Source: APERC, APEC Energy Demand and Supply Outlook, 1998 

Table 4.4.1 tells that in the three Northeast Asia countries of China, Japan and 
Korea, the estimated (20, emission in base ease will be 1,161Mt-C and even in 
environmental friendly case 9 12Mt-C. Accordingly, expanding utilization of natural gas 

in Northeast Asia countries will be a very effective measure for prevention of global 
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warming up. 
Besides, $,uaning of coal also induces the atmospheric and other pollutisn 

problems due to SPM (Suspected Particle Matters), SOX and NOx contents in flue gas. 
Natural gas emits nearly no SPM or SOX when it is burnt. Therefore, utilization of 
natural gas by construction of natural gas thermal power station, widespread use of 
town gas will be an effective measure not only for resolving at local level pollution 
problems which have been occurring due to coal burning, but also contribute to 
improvement of acid rain problems for the entire Northeast Asia. 

Natural  gas 

Coal 
EIZI O i l  

Figure 4.4.1 Comparison of eo,, SOX, NOx Emission (coal considered as 100) 
Source: ENNational Gas Prospect to 2010 

4.4.2 Introduction of Principles of Competition in Energy Sector 

Assurance of natural gas supply by the establishment of an international 
pipeline will contribute to energy cast reductions through diversification of energy 
sources and introducing among the various countries the principle of competition in the 
energy sector. 

In recent years, as the world’s general trend, deregulation and introduction of 
the principle of competition has been in progress in public utility industries, including 
electricity and gas supply amad in the petroleum industry. In China, with the 
introduction of opening up and refom policies and of market economy socialism, 
separation of originally state-owned energy industry into administrative sector and 
enterprise sector is in progress. In the electrkity sector, market penetration by lPP 

Not only joint venture projects (independent power provider) has been recognized. 



brat also soBely foreign-owned projects can be approved for trial operation. In the S. 
Korea, originally electricity and gas industries were operated as state-owned enterprises. 
However as one of the counter-measures to cope with the economic recession which 
had arisen from the currency crisis, a policy of privatization has been adopted. hi 
Japan too, for such undertakings as petroleum, electricity, gas and other energies, 
deregulation an$ introduction of competition is in swift progress. 

Table 4.4.2 An Outline of Deregulation of Electricity and Gas Undertakings 

Korea k power corporation 

generation market 
e PPP participating in power e Partial liberalization ol’ LNG import 
I ” 
Source: Based on “Electricity enterprise overseas” (Overseas Electricity Investigation), “International Energy 

Movement” (Japan Energy and Economy Research Institution), etc. 

h order to introduce the principle of competition, two points are deemed 
important: firstly an infrastructure must be built to a certain level, and secondly the 
nurnber of entrants into the market must be increased or in other words deregulation 
must be promoted to facilitate the flexibility of infrastructure usage. The construction of 
international pipelines is actually envisaged in the sense of the former point. 
Furthermore, if deregulation is suitably complemented, by the introduction of the 
competition principle into the energy market in Northeast Asia, a reduction of energy 
prices including that of natural gas can be expected. Reduction in energy prices will 
further contribute to the strengthening of the international competitiveness in industries 
in Northeast Asia. 
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4.4.3 Assurance of Energy Security 

'Pike construction of international pipelines will facilitate the utilization of 
natural gas resources not only in Southeast Asia but also in Eastern Russia where there 
is an abundance of such reserves, and a diversification of energy sources. In this way, 
this can contribute to the assurance of energy security in Northeast Asia. In Europe and 
North America, there is a growing tendency of less reliance on the Middle East oil. 
On the contrary3 in Asia, with its increased demand in energy and stagnation of crude oil 
production growth, the dependence on the Middle East oil is still quite high. At the 
present stage, the dependence on Middle East oil exceeds 50%, and in comparison with 
other areas, such as 23% for West Europe and 10% for North America, is indeed very 
high. 
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Figure 4.4.2 Dependence ofEurope, Norlh America and Asia on the Middie East Oi4 

h Japan and South Korea, due to their scanty domestic indigenous natural 
resources, around 80% of the energy supply must rely on import from overseas. 



Particularly with petroleum, it is pointed out that in htaare, the dependence on Middle 
East oil will incre&e further. Therefore, it is all the more important for the sake of 
energy security assurance to introduce natural gas of which resource dispersion is far 
less unbalanced than petroleum. Besides, China w7hich has always depended on 
herself for indigenous energy supply, has become, in recent years, a pure petroleum 
import country, and with the sudden increase of petroleum demand, it is anticipated to 
become a pure import country in 2000 for primary energy as a whole. As China's 
movement can possibly give a great impact on the world's oil market, her expanded 
utilization of natural gas will certainly contribute to the stable supply of energy within 
the region 

4.4.4 Coping with Changes in Energy Demand Structure 

In recent years, remarkable progress has been made in the technological 
development in natural gas utilization. In particular, due to the h e %  cell's hgh 
electricity generation efficiency (40-60%), when it is used as a co-generation system, it 
becomes a new energy system that can give a upward move in energy efficiency 
(around 80% in total efliciency). 

Table 4.4.3 shows the prospect of the world automobile market in the year 
2020. According to this prospect, in the Japanese market, fuel cell powered vehicles 
will have the second largest share in 2020. In the world market, fuel cell powered 
vehicles will have the third largest share and GNG vehicles will have the forth largest. 
Both fuel cells vehicles and CNG vehicles use natural gas instead of gasoline. 

Table 4.4.3 World Automobile Market Ranking in 2828 
(Billion WSS lUS$=JPYllQ.00) 

Note 1 : SDI (Gasoline Direct Injection) 
Note 2: CVT (Continuously Variable Transmission) 
Note 3: CNG (Compressed Natural Gas) 
Source: Mitsubishi Research Institute, Go. 

Its utilization for automobiles and in households is anticipated and aiming at its 
commercialization at the beginning of the 2 1'' century, and automobile and electric 
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goods manufacturers have been competing fiercely in its development. Other energy- 
saving arid clean technology developments such as micro-gas turbine, co-generation, re- 
powering etc. which are most suited for natural gas as fuel are also under way. When 
these technologies are introduced into Northeast Asia, it is anticipated that the energy 
demand structure will undergo a tremendous change. 

Against the background of progress in these technological developments, a 
ground swell towards natural gas utilization on a global scale is in progress. Insofar as 
the global energy is concerned, it is said that the time prior to the 19* century was the 
era of firewood and charcoal; that with the advent of 20* century up to the 1 9 6 0 ’ ~ ~  there 
came the era of coal md from the 1960’s to the beginning of2000, the era of petroleum; 
and that the era of natural gas and hydrogen will come hereafter. The construction of 
international pipelines in Northeast Asia is considered as a basic infrastructure aspect in 
the era of natural gas and hydrogen. 

4.4.5 Dissolution sf Nowelectrification Areas 

The dispersion-type electricity generation system with natural gas as the he1 will not only be 

made ESP of in the 5xban areas. It will also promote electrificzticr, in the rural arzas along the pipelines 

where there is no electricity supply, thereby contributing to the enhancement of the inhabitants’ living 

standard. 

In Northeast Asia, there are still areas where circumstances around electricity are poor. 

Especially in China with the vast land mass, there are still some niountain aiei%s yet to be electrified. 

The dispersion-type power generation systems ahat utilize he1 cells or micro gas turbines with natural gas 

as the fuel are certainly an effective means to achieving electrification in these non-electrified areas. 

This is important also in North Korea and other areas where electricity conditions are still poor although 

ellectrification has already been realized. This is because of the dilapidation of the electricity facilities 

such as power transmission lines etc. Therefore dispersion-type power generation system utilizing 

natural gas as the fuel will also be an egective means. 

4.4.6 Establishment of Relations of Mutual Reliance among Northeast Asian 
Countries and Areas 

The promotion of natural gas utilization in Northeast Asia will contribute to 
relations of mutual reliance among the Northeast Asian countrks and areas though 
export md import ofnatural gas. 

In Northeast Asia, fiom the points of view of population, natural resource 
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distribution, economic development situation md energy demand forecast, the 
possibility *of establishing relations of mutual reliance centering around natural gas 
energy is considered very high. A summary of energy resources and economic 
conditions in Northeast Asia is shown in Table 4.4.4. 

Under such circumstances, when Eastern Russia provides in a stable manner 
her energy resources to Northeast Asia, economic development will be facilitated in 
Eastern Russia, Mongol and North Korea, and stable energy supply will be assured for 
Japan, China and the S. Korea. In this way, these countries’ mutual benefits will 
increase further. The achievement of Northeast Asia’s economic development over the 
whole region is m important task confi-onting Northeast Asia. Through natural gas 
import and export, the need to lift barriers among individual countries and establish an 
energy reliance system, namely “energy alliance”, will become a more and more 
pressing one. 

Table 4.4.4 Strength and Weakness of Each Country and Area 

Note: except Mongolia, No& Korea and other countries and areas 
Source: Mitsubishi Research Institute, Inc. 
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Chapter 5 Conclusion 

5.1 Why Tbis Study 

In Northeast Asia, there is a high possibility to be able to establish the Energy 
Alliance for natural gas energy. An international natural gas pipeline will become a 
strong driving force for realizing the Energy Alliance. 

However, no comprehensive vision of the international gas pipeline has been 
proposed, although individual plans of pipehe proj ects have been presented. 
Moreover, organizations in Eastern Russia, who produces natural gas, and in China, 
South Korea and Japan, who are consumers, have not gotten aromd the table and 
discussed a comprehensive vision of the hternational Pipeline. 

Therefore, being directed by the Task Force, which consists of member 
organizations of Northeast Asian count~es and areas, this Research has presented a 
comprehensive long-term vision of the International Pipeline on the basis of the 
regional balance of natural gas supply and demand in Northeast Asia. 

5.2 New Features 

First, the Research provides latest information on the current and future trends 
of energy in the Northeast Asian countries and areas and their natural gas policies. 
The results can be used as a reference concerning the energy situation of related 
comtries and areas. 

Second, the Research examines the future natural gas supply md demand of 
each Northeast Asian country and area by regions. As a result, excluding their own 
consumption, East Siberia and the Far East, which are geographically near to Northeast 
Asia among the regions of Eastern Russia, will be able to export 28 BCM in 2010 that 
will not be enough to meet the future shortage of natural gas in Northeast Asia. 
Therefore, it is obvious that Northeast Asian countries and areas have to consider 
importing natural gas from West Siberia and Central Asia who have enormous natural 
gas resources. 

Third, taking account of the regional balance of supply and demand, the 
research presents the long-term vision of the International Pipeline, setting 2020 as the 

Its basic concept is Ladder-type Trunk Pipeline f Circular Line. The target year. 

- 154 - 



Ladder-type Trunk Pipeline consists of two trunk lines: Northern Trunk Line, which 
connects West Siberia, Krasnoyarsk, Irkutsk, Sakha Republic and Sakhalin, and 
Southern Tnrnk Line, which connects Central Asia, Northwest China and Shanghai. 
The Circular Line, which connects each demander, is a great circular pipeline. It 
connects north Sakhalin, Khabarovsk, Northeast China, Shanghai and Japan. The 
Circular Line consists of two sub-circular lines: Japan Sea Circular Pipeline and Bohai 
Circular Pipeline. 

5.3 Subject of Future Investigation 

Important steps toward the realization of the International Pipeline Network in 
Northeast Asia is to investigate the following two items: 

(1) The Construction of a Framework of International Cooperation (The Concept 
of the Northeast Asian Energy Community) 

It is necessary to coordinate rules, codes of conduct and domestic common 
practices related to the natural gas business in order to promate it by using the 
International Pipeline in Northeast Asia. In addition, it is important to establish a 
framework of international cooperation which can be used for all sorts of arrangements. 

In the process of establishing the framework of the future international 
cooperation, it will become possible to create a community and constitute a Northeast 
Asian Energy Charter. 

(2) Support for the IBromotion of Each Project 
The idea of the International Pipeline proposed above can be realized by the 

implementation of the projects, one by one. Therefore, it is necessary to support the 
promotion of individual projects, such as the Irkutsk project (including gas fields in 
Irkutsk and the Sakha Republic) and the Skhalin project, cooperating in developing 
technologies for the construction of pipelines and the utilization of natural gas and 
financing of the projects. 

5.4 How to Utilize This Report 

It is important for NAGPF to make public announcement of the results of this 
research “A Long-Term Vision of Natural Gas Trunkline in Northeast Asia” and 

approach the govemnents of countries and areas concerned and international 
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organizations, such as the World Bank, the Asian Development Bank and the 
International Energy Agency for the realization of the International Pipeline. 
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Northeast (NE) Asia comprises six countries, namely, China (including Hong Kong), 
Japan, the Republic of Korea (ROK), the Democratic People's Republic of Korea (DPBK), 
Russia, and Mongolia. The region accounts for 27% of world's population and around 20% of 
global GDP in 1998. Japan's GBP aloce accounts for I - I I Q ~ ~  than 12% of the world's total in 
I935 and ranks sixth in teims of per cqi ta  GXP (US$32,230 in 1998). 

According to latest statistics published by the Paris based International Energy Agency 
(IEA), NE Asia accounts for one-fourth of world's total prhary energy supply (TPES) and 
more than one-fifth of the world's total energy production. The region is a net energy 
importer, particularly because of Japan and ROK. The regional per capita energy consumption 
is slightly below the world average. It is estimated that PJE Asia's (excluding Russia, DPRK, 
and Mongolia) total energy demand will1 increase at an annual average rate 3.4% over the next 
20 years. 

NE Asian countries have given priority to energy conservation and efficiency 
improvements. Utilization of relatively environmental hendly fossil fuel ( i s . ,  natural gas) is 
ever increasing. Moreover, promotional activities for new and renewable energy technologies 
are underway. In addition to this, energy sector deregulation, including market restructuring, 
price reforms, and privatization, is a thrust in the region,. 

Total 60, emissions from the region were estimated at 6,008 million tons in E998 and 
accounted for nearly 25% of global CO, emission in that year (IEA 200Qa). On a per capita 
basis, the average CO, emission is recorded at 3.77 tons, which is slightly lower than the 
world average (3.87 tons). The most important feature of the region in the context of gbbal 
climate change is that it has a potential of mitigating CO, emissions by the amount that could 
surpass the Annex B countries' total demand for CO, mitigation for the first commitment 
period of the Kyoto Protocol. This has a significant implication the global market of 
carbon credits generated through the clean development mechanism (CDM). With the 
assumption of full fledge CDM operation thereby considering a global emission trading 
situation, McKibbin et al. (1999) estimates that China could receive US$7 billion from 
emission credit sales in year 2010, whereas Japan would need to spend US$1.2 billion to buy 
emission credits for that year. It is obvious then that NE Asian countries could benefit from 
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the mutual cooperation for climate change activities especially under the CDM. Due to the 
geographical proximity, Japan would have better access to NE Asian countries' relatively 
cheaper emission erehit market. China and Russia could meet Japan's need for emission 
credits through the flexibility mechanisms. 

In this paper we first highlight the current and future energy and environmental situation 
in NE Asian countries. This is followed by a brief discussion of prevailing policies and 
programs that govern energy issues in the region. Section 4 shows the greenhouse gas 
QGHGs) mitigation potential in the NE Asian region through project specific activities as well 
as through shifts in govement  policies especially energy import policies of highly energy 
dependant countries in the region. Key C Q ~ C ~ W ~ Q ~ S  and final remarks are presented in section 
5. 

2. ENERGY AND ENVIRONMENTAL SITUATION 

Table 1 presents the key energy and economi~ indicators for NE Asian countfies. 

Table 1: Key demographic and economic indicators in NE Asia (1998) 

N ~ n g  Kong, China 

NE Asia 

Sources: E A  20004 *World Bank (ZOSQ) 

... 

2.1 Energy Situation 

2.1.1 Historical situation 

Largely because of China and Russia, NE Asia is endowed with abundant coal 
resource, which was equivalent to 27% of the world coal recoverable reserves in 1999. 
Russia's coal reserves accounted for over 16% of NE Asia's total followed by China with over 
11%. In contrast, NE Asia accounted for only 7% of world crude oil reserves in 1999, to 
which China contributed 2.3% and Russia 4.7%. As for natual gas, NE Asia accounted more 
than one-third of world natural gas reserves in 1999. This is largely because of Russia, which 
accounted for 33% of world natural gas reserves in 1999. h i  addition to fossil fenel reserves, 
the region has substantial hydropower and other renewable energy resources. NE Asia shared 
more than 18% of world hydropower supply in 1998. China alone accounted for 43% of NE 
Asia's hydropower supply in 1998. NE Asia is also endowed with combustible renewabks 
and waste, contributing more than one-fifth of world combustible renewable energy supply in 
1998. 
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Total energy production in NE Asia reached 2,137 million tons of oil equivalent (mtoe) 
in 1998 and represented more than one-fifth of the world total. Of this around half was 
produced by China, fohxwd by Russia, which accounted for 43% of NE Asia's total energy 
production. China showed a continuous growth of total energy production up to 1996, while 
Japan had a continuous growth up to 1998. After declining until 1997, Russia showed an 
increase in total energy production in 1998. 

In 1998, total primary energy supply (TPES) in NE Asia represented one-fourth of 
world TPES. China alone shared around 43% and Russia shared one-fourth of NE Asia's 
TPES in 1998. Russia's TPES decreased 5.34% per year over 1992-1998 period. On the other 
hand, total final energy consumption reached 1,493 mtoe in 1997 or slightly above a quarter 
of world total. Total final energy consumption in NE Asia decreased 0.9% per year in 1992- 
1998. This combined Japan's that increased slightly and Russia's that decreased 7.5% per year 
in the same period. 

In 1992, NE Asia produced 749.37 mtoe of coal and accounted for over 34% percent of 
world total coal production. This reached 842.25 mtoe in 1997, increasing its share of world 
total coal production to 36.4% and at the rate of 2.3% per year over 1992-1997. China, the 
largest coal producer in the world, leads NJE Asia and accounted for 29.7% of world coal 
production in 1998, despite a declining coal production since 1997. Despite declining at a 
constant rata, since 1992, Russia's coal production reached 95.88 mtoe in 1998 and has 
remained the second largest in NE Asia a 

1200 I 1000 
i 800 

1992 1993 1994 1995 1996 1997 1998 

Figure.1. Total energy produetion (mtoe) in NE Asian countries 

China and Russia are also the major crude oil (including natural gas liquids) producer in 
NE Asia. Russia's cmde oil production represented 65% of the region's total and 8.3% of the 
world total in 1998. China accounted for 4.45% of world crude oil production in 1998. 
Overall, NE Asia's crude oil production accounted for around 13% of world crude oil 
production in 1998. 

NE Asia shared more than one-quarter of world natural gas production in 1998. 
Russia's crude oil production alone accounted for 24.4% of the world total in 1999, though 
declining slightly since 1992. Russia in fact is the world's largest natural gas producer. China 
is the second largest natural gas producer in NE Asia, accounting for 4.49% in 1998. 
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Except Mongolia, all NE Asian countries are producing petroleum products. NE Asia 
shared about one-fifth of world petroleum products output in 1997. Japan ranked as the top 
producer s f  pkroleufi products in the region (accounting for more than 32% in 1997), 
followed by Russia (25.17%) and China (24.3%). Production is fastest in ROK, which was 
more than 16% per year in 1990-1998, followed by China’s 6.39%. Meanwhile, Russia’s 
petroleum products output declined 7.13% percent per year in 1992-1998. 

In NE Asia, Japan, Russia, ROK and China are nuclear energy producers and accounted 
for around 22% of world nuclear energy production in 1997. Japan is the hugest in the region 
and accounted for 61% o f M  Asia‘s nuclear energy production in 1997 and for 13.6% of the 
world total nuclear energy production in 1998, ranking third after United States (29.2%) and 
France (15.9%). Japan showed the highest growth rate, at 6.7% per year in 1990-1997, of 
nuclear energy production in NE Asia. Russiak nuclear energy production declined slightly 
since 1996, but accounted for 4.3% of the world total in 1998. ROK shared 3.7% of the world 
nuclear energy production in 1998. China accounted for only 2.8% of NE Asia’s nuclear 
energy production in 1997. In terms of installed capacity, Japan has 44 GW of nuclear 
capacity (or 12.3% of the world total in I%@), followed by Russia with 28 6w (5.6%) and 
WOK with 13 GW (3.6%). Nuclear energy contributed 38% to total domestic electricity 
generation of ROK in 1998,32% in Japan, and 13% in Russia. 

NE Asia has a substantial hydropower power potential because of China, Russia and 
Japan. NE Asia accounted for more than 18.25% of the world total hydropower production in 
1997, with China contglbuting 41.96% of ME Asia‘s total followed by Russia (33.72%) and 
Japan (1 9.22%). China also had the highest growth rate of over 6% in hydropower production 
in 1990-1998, increasing its share of world hydropower production from 2.9% in 1973 to 
7.9% in 1998. Hydropower contributed 19.3% to total electricity generation in Russia, 17.4% 
in China, and 9.8% in Japan in 1998. Total electricity generation of NE Asia was 3302.74 
TWh in 1997 and accounted for 23.62% sf  the world total. 

Combustible renewables md wastes accounted for 9.1% of the TPES of Asia in 
1998. 

China and Russia ranked fifth and eighth, respectively, among the top ten exporters of 
coal an the world in 1999 (of which 6.73% is accounted for by China and 4.91% by Russia). 
Japan is the largest coal importer in the region and accounted for about one-fourth of world 
total coal imports in 1999. The largest crude oil producer in NE Asia, Russia in 1998 also 
ranked as the second largest crude oil exporter (7.1% of the world total) after Saudi Arabia 
(1 8.36% of world total). In terms of natural gas exports, Russia tops with 36.92% of the world 
total natural gas exports in 1998. Japan and ROK are net importers of natural gas in the form 
of liquefied natural gas (LNG), accounting for 12.65% and 2.53%, respectively of the world 
total in 1998. Only Russia exports electricity, mounting to 26 TWh in 1998, or 6.16% of the 
world total. 

2. 1 .2 Future energy situation 

Most of the projected increase in world energy demand (which is 57% between 1997 
and 2020, at an average annual rate of 2%, to slightly more than 13,700 mtoe (EA, 2000~)) 
will come from the developing regions (mainly China, South Asia, East Asia, Latin America, 
AfI-ica, md the Middle East). They will account for 68% of the increase in world energy 
demand between 5997 and 2920. The current 34% share of developing countries in world 
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energy demand rises to 45% by 2020. Total primary energy demand of Asia grew from 24% 
of the world total in 1998 to 29% in 1997 or 2,771 mtoe. Of this amount, nearly two-thirds 
were by NE Asia (excluding Russia). NE Asia's (excluding Russia, D P W ,  and Mongolia) 
total energy demand will increase at an annual average rate of 3.4% over the 1999-2020 
period. China will lead the highest total energy demand growth rate at 4.7%, followed by 
ROK 2.8%, and Japan 8.9%. 

In China, the largest oil consumer in developing Asia, oil demand is projected to 
increase by 6.1 million bmels per day from 1999 to 2020. While the proportion of RBK's 
transportation oil use increases slightly over the forecast years, non-transportation 
consumption is projected to account for 59% of the increase in oil demand from 1999 to 2028. 
Japan's demand for petroleum products is projected to increase by about 350 thousand barrels 
per day fkom 1999 to 2820, at an average growth rate of 0.3% per year. 

The highest growth rate in energy consumption in NE Asia (excluding Russia, DPRK, 
and Mongolia) will occur for natural gas utilization, at 5.45% per year from 1999 to 2020. 
China will lead at 18.1% over the same projected period. Japan's natural gas utilization at 
1.9% per year in the same period is higher than that of other energy sources. Natural gas 
utilization growth rate in ROK at 6.5% per annum exceeds slightly twice the world average. 
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Figure 2. Total energy demand in NE Asian countries (mtoe) 

10 
8 
6 
4 
2 
0 

1!?90 1999 2005 2010 2015 2028 

ROK El Japan E3ehina 

Figure 3. Oil demand in NE Asian countries (million barrels per day) 
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China, the world's largest consumer of Cod, accounted for ahnost 23% percent of global 
coal consumption in 1999. This is expected to increase to 40% as coal use in electricity 
generation ikreases'by 5.1% per year during the 1999-2020 period. Coal consumption in 
ROK would account for 25% of the projected increase in developing Asia outside China and 
India. Japan, which is the third largest coal user in Asia and the fifth largest globally, 
experienced strong growth in coal consumption during the first part of 2000 and has 
continued to be the world leading importer of coal and is projected to account for 24% of t ~ t d  
world coal imports in 2026. The dislocations associated with political changes in the Former 
Soviet Union, especially Russia, have contributed substantially to coal production and 
consumption. In Russia, efforts have been aimed primarily at shutting down inefficient mines 
and transferring associated support activities. 

China has ambitious plans to develop nuclear power as a source of energy for electrkity 
generation. China had three nuclear power plants in operation in 1999, and by 2020, 6% of its 
electricity is projected to come from nuclear power plants, up from 2% in 1999. BOK, on the 
other hand, has the largest nuclear power industry among the developing Asian nations, 
producing 97.9 billion kWh of nuclear electricity in 1999. From 1999 to 2020, generation 
f?om its nuclear power plants is expected to rise slightly in absolute terns but remain steady 
at about 40% of total electricity use. An increase in the nuclear share of Japan's total 
electricity generation from 33% in 1999 to 38% in 2020 is also expected. 

1 9 9  2005 2010 2015 2028 

Figure 4. Natural gas demand in NE Asian countries (trillion cubic feet) 
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Figure 5. Coal demand in NE Asian countries (million ton) 
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China has projected a 5.1% annual growth in renewable energy use during 1999 to 2828. 
China's plans. to expand its electricity capacity through large-scale hydropower projects is 
progressing and it expects to export electricity over the next 20 years. China also plans to 
expand micro-hydroelectricity by 2010 and has set a target that 2% of the country's energy 
demand will be met by other renewables by 2015. In Russia, hydroelectricity accounts for 
20% of total installed capacity. Only a few small non-hydroelectric renewable energy -0 j ects 
have been developed or are planned in Russia. In the meantime, hydroeleckicity and other 
renewable energy sources in Japan will grow by 1.5% per year between 1999 and 2820. BOK 
shows the highest growth rate 7.9% over the same projected period for hydroelectricity and 
other renewable energy in NE Asia. 

I 

1990 1999 2005 2018 2015 2020 

Figure 6. Nuclear energy demand in NE Asian counties (TWh9 

2.1.3 Investments in energy infrastructures and role of the private sector 

Energy infrastructure development, in particular for power generation, transmission and 
distribution, and si1 and gas exploration and development, processing, transmission and 
distribution, requires huge investment. Latin America, East Asia, and South Asia have led the 
growth in private participation in energy sector projects. East Asia and the Pacific accounted 
for a third of the global investment in energy projects with private participation in 1990-1999, 
amounting to around US$60 billion (at 1998 prices). South Asia received private investments 
in energy infrastructures close to US$20 billion. Thus the whole of Asia practically hosted 
US$80 billion worth of energy investments by private sector. 

Total investment in energy projects with private participation in developing countries 
boomed during the past decade, rising from less than US$2 billion in 1990 to US$46 billion in 
1997. The high growth rate in electricity demand in developing countries resulted in the 
increased private sector participation and investments. However, as a result of the financial 
crisis in East Asia in 1997-1999, the investment figure fell to U S 2 5  billion in 1998 and to 
US$15 billion in 1999. According to preliminary World Bank estimates, net long-term capital 
Rows to developing countries declined by a fifth between 1997 and 1999. Most affected is 
East Asia, where private activity dropped from U S 1 2  billion to US$3 billion as a result of 
the cancellation of many high-profile projects in crisis countries md reduced activity in China. 

In China alone, a total of USS36.74 billion was invested in power sector development 
during 1990-1995 period. It was estimated that this figure could have reached US$48.82 
billion during the 1995-2000 period. Even with a lower GDP growth rate than in previous 
years (Le., 4.5% as projected by APERC, 1998), the investment demand in China's pebwcr 
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sector is expected to reach US$69 billion (at 1998 prices) during the 2800-2005 period. 
Construction qf China's longest natural gas pipeline, 4,208 h from Lunnm gas field in the 
Tarim basin in western China to Shanghai, also started in April 2000, at an expected cost of 
US$40 billion. The five current proposals to import gas from Russia and Central Asia though 
a total of over 28,000-km of pipeline would cost some W$65 billion. China w ~ u l d  also spend 
US$ 60 billion to US$lOO billion over the next 25 years to csnstruct nuclear power plants. 
GEE; and World Bank planned to invest more than US$SO0 million for new renewable energy 
(non-hydroelectric j projects in China. 

The investment environment in Russia remains depressed in comparison with other 
transition economies. Sustaining oil production depends heavily on attracting minimum 
investment of WS$5 to US$7 billion per year. In gas, up to 85% of Gazprom's productive 
fields are in decline and need investment estimated at about US$2 billion per year for five 
years to maintain the production necessary for domestic and export markets and to settle 
domestic debts and tax arrears (IEA, 2000~). On the other hand, the total investment 
requirement for geothermal projects in Russia stands at around US$620 million. 

In Japan, the bulk of the investments in the power sector are made by the ten private 
utility companies. Their annual investment was US$24.5 billion per y e a  during 1985-1990 
and US$41 billion per year during 1991-1995. From these total investments roughly 25% is 
spent on reinforcement of transmission and distribution, 26% on rehabilitation, 6% on nuclear 
fuel, and 43% on new generating capacity. The power sector's investment requirements are 
almost fully funded by domestic financial resources. 

The electricity industry in ROK is dominated by Korea Electric Power Corporation 
(WZPCO), whish owns and operates 86% of the countryk generating capacity and all 
transmission and distribution facilities. JCEPCB's power generation, transmission and 
distribution capacities have expanded very rapidly over the past two decades. This required 
huge investments of about US$4.2 billion per year in t 985- 1995, of which about half is spent 
on transmission and distribution, and the other half on generating capacity. 

In December 1995, the Korean Peninsula Energy Development Organization (KEDO), 
an international consortiunar led by the US government, signed a US$4.5 billion deal with 
DPRK for 2xbOOO MW light water reactors, expected to be commissioned by 2003. ROK and 
Japan are providing most of the financing. In early 1996, Japan m o m c e d  that it would 
contribute US$20 million to KED0 for fuel oil assistance. Fuel oil supply met its promised 
target of 500,000 tons in 1996 and is expected to continue at this level durkg the period 1997 
to 2083. 

In Mongolia, according to the WB/ESMAIP, the priority investment needs in the energy 
sector (excluding upstream petroleum) for the next five years are in the coal sector (US$55-85 
million), combined heat and power (CKP j (US$1%-2?5 million), and downstream getroleurn 
(US$10-15 million). The priority investments are in tune with cunent estimates in the 
indicative public investment program for the 1994-1 997 period, averaging US$47 million per 
year. About one-third of these investments is being financed by the Asian Development Bank, 
the World Bank and donor countries. 
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2.2 Environmental Situation 

The deterioration of air qualities resulting fiom emission of SO,, NOx, and PM are 
widespread across the coal consuming countries, particularly in developing countries such as 
China, DPRK, and Russia, where coal accounts for 89%, 5996, and 16% of TPES, 
respectively. The developed countries, including WOK and Japan, have less problems of air 
pollution. 

Aside fkom air pollution, problems of acid rain are also visible in many parts in Asia. 
The provinces of Guangxi, Gueizhou, and Sichuan in the southern part of China constitute the 
third largest area of acid rain in the world. According to the Chinese Research Academy of 
Environmental Sciences, 40% of China is affected by acid rain, causing US$ I .6 billion worth 
of annual damage to crops, forests, and property. The transport and fate of sulfur in Asia is an 
area of increasing environmental interest and concern as countries receive growing amounts 
of sulfur from neighboring and even distant countries. As in Japan, a cross border effect of 
emissions is observed where SO, emissions from the coastline of China are believed to have 
caused acid rain. 

China tops in SO, and NOx eaissions. APEC estimates these to be about 20 million 
tons and 7.4 million tons, respectively in 1987 (APEC, 1997). M E C  also estimated the SO2 
and NOx emissions in 1987 for Japan (1.1 million tons and 1.9 million tons respectively) and 
BOK (1.3 million tons and 0.9 million tons respectively). According to the Program for Asian 
Cooperation and on Energy and the Environment (PACE-E) executed by UN-ESCAP 
between 1993 and 1998, 45% of the total SO, emissions in China in 1994 came from energy 
transformation, including the power sector. The SO, and NOx emission in Mongolia was 
estimated by PACE-Em-ESCAP at 0.06 million tons and 0.05 million tons respectively. It 
is projected that SO, emissions in China wouid increase to 28.2 million tons in 2000 and 38.5 
million tons in 2010, or by 3.5% per year during 1994-2810. Also by 2010, the share of 
energy transformation in China's SO, emissions will have increased to 57%. The power sector 
will also be the main contributor of SO, and NOx emissions in Mongolia. 

Table 2. SO, and NO, emissions from some Asian countries 

Sources: "APEC jI997), bUNDP (1998) 

While SO,, NOx, and PM emissions from coal combustion pose threat to the local air 
quality in Asian countries, emissions of (20, bring the threat of global climate change. En 
terms of 68, emissions from fuel combustion and climate change, NE Asia consists of three 
largest CO, emitting countries: China, Russia, and Japan. NE Asia (excluding Mongolia) 
accounted for 26% of the world CO, emission in 1998. China's CO, emissions totaled 2893.2 
million tons in 1998, increasing by 6.7% between 1990 and 1998. There was a striking 
reduction in global CO, emission between 1997 and 1998 (1.4%), largely explained by a drop 
in emissions kom coal in China (250 million tons CO,), followed by ROK (53 million tons 
eo,), Russia (48 million tons GO,), and Japan (32 million tons GO,). 

* 
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Figure 7. CO, emissions in 1998 (tons per capita) 

Regarding per capita CO, emission in NE Asia, Russia tops, emitting 9.64 tons of C8, 
per capita in 1998, followed by Japan (8.92 tons of CO, per capita), BPRK (8.62 tons of GO, 
per capita), and ROM (7.97 tons of CB, per capita). China, having the highest total CO, 
emissions, emitted only 2.32 tons CO, per capita in 1998, which is far below than wwld 
average. The ALGAS study projects that CO, emissions in China would reach 4,840 million 
tons in 2010, while based GI? EIA projections of carbon emission, CO, emissions in Japan 
would total 2,282 million tons in 2010. Asia’s total CO, emissions would reach 10,678 miBIion 
tons in 2010, or grow by 3.9% per year between 1997 and 2010, again using EIA carbon 
emissions projections. 

3. ENERGY AND ENVIRONMENTAL POLICIES 

3.1 Energy Conservation and Efficiency 

A study of the evolution of energy efficiency and conservation in seven developing 
Asian economies’ confirms that the achievements in energy efficiency “are the results of 
steady economic growths with swift technological progress and strongly efficiency-oriented 
energy policies (Lefevre, et al., 1995)”. In Asia, energy conservation and efficiency policies 
continue to evolve and have acquired a new dimension. Energy conservation laws were first 
introduced by oil import dependent countries in NE Asia (Japan and ROK) following the first 
global oil price shock in 1973 that caused sudden and dramatic trade imbalances and 
economic recession. In contrast, energy resource rich countries (China and Russia for 
example) Iagged behind in formulating and implementing energy conservation strategies. 

Energy conservation policies in the 1980s was characterized by a set of primary 
measures, including public education or awareness campaigns, energy audits and 
measurement of energy saving potential, and promotion of efficient technologies through 
research and development and demonstration projects. Notwithstanding, since early 1 WOs, 
energy conservation policies in many NE Asian countries have progressively advanced with 
the promulgation of energy conservation laws and the establishment of concrete programs 
such as demand side management programs. Pricing mechanisms such as time-of-day rates, 

I n  dudes Chin a ,  India, Pdon  c.sia. R OK, Philippines. Taiwan, and Thailand 
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seasonal rates or interruptible rates are common measures utilised in China. The conmand 
and control system is ysed in some developing countries. For example, many utilities in China 
use a quota or rationing system on electricity consumption to control consumer’s load. 
Financial incentives include measures such as tax or import tariff reductions for energy 
efficient equipment, low-interest loans for efficiency retrofits, and subsidies or rebates to 
make rip for the higher capital costs of energy efficient equipment. This measure is adopted an 
ROK to motivate customers to buy energy efficient equipment. Countries are also at different 
phases of DSM Programs. For example, ROK has established hll-scale BSM programs. 

The other policy elements of energy efficiency and conservation in Asia are: 

0 Promotion of cogeneration among industries to save energy and increase efficiency. 
China, have successfully implemented cogeneration projects. 

0 Exploitation of waste products to generate electricity to increase efficiency. 
c Removal of subsidies and cross subsidies to make energy efficient technologies 

competitive . 
0 Development of energy service companies (ESCBs) which acts as charnels for 

information and source of capital. China has already set up ESCBs and RBK has also 
expressed its intention to encourage ESCOs. 

3.2 Increasing UtiEization of Natural Gas 

Natural gas consumption in NE, Asia (including China, Japan am3 ROM) grew 5.65% 
per year in 1990-1999, faster than oil (?.94%), while coal consumption decreased slightly 
because of China. This trend will continue in the next ten years or so. 

In NE Asia, China, wili be the most important source of this high growth in natural gas 
consumption. Natural gas consumption in China in 1997-2810 is expected to grow 14% per 
year, and China will have overtaken Japan as the largest consumer of natural gas in the region 
by 2010. Earlier projections from N E C  also show natural gas consumption growing fast in 
BOK, In contrast, natural gas production and consumption are decreasing in Russia, though 
Russia accounted ~ Q W  than 24% of world natural gas production in 1998. 

In CEERD/AIT’s recent survey of coal and natural gas competition in APEC economies, 
(which includes the four NE Asian countries China, Japan, Russia, and ROK) it was found 
that natural gas is competing closely with coal. More important, the competition between 
these two fuels is a complex process driven by interrelated factors, including: 

0 Availability of the resource; 
0 Relative prices both in the domestic and international markets; 

Environmental policies and regulations, including the international response to global 
climate change; 

0 Technological developments; and 
0 On going reforms in the electricity sector, which is the major user of coal and natural 

gas. 

For example, as far as the first factor is concerned, NE Asian countries have wide 
disparities in energy resource endowment. Russia and China have high reserves of natural gas 
and Japan and WOK are dependent on LNG trade. Gas production in Russia and China can 
meet their demand but the economies outside the region, particularly Middle Eastern 

. 
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economies and some Asian economies also play an important role in meeting the demand of 
Japan and ROK. The outlook for gas is also critical because there will be a larger gap between 
production and dem&d. The growth in NE Asian production will come from China, but the 
growth in consumption in this country will also be the highest. The share of ROK in the 
region’s total consumption is projected to grow while that of Japan would decrease. 

3.3 New and Renewable Energy Technologies 

New energy technologies are more efficient, use low-carbon or carbon-free hels, and 
are therefore environment friendly. Renewable energy systems can be a more economically 
feasible alternative than centralized options in remote rural areas (for example, PV and micro- 
hydro for rural electrification). In addition, they create investment and employment 
opportunities with the added benefit of reducing the import bill on energy equipment. Among 

most promising prospect as a sustainable energy option. 
the new energy technologies, new and renewable energy technologies Ts), offer the 

In NE Asia, as well as in the rest of Asia, NRETTs are in varying degrees of development. 
Selected technologies are already commercially available or locally manufactured in some 
countries, while others are being introduced, tested or demonstrated under local conditions. In 
many cases, however, the contribution of NWT to a country‘s energy mix remains 
insignificant. 

The most promising M E T s  include: 

Solar photovoltaics (PV) for lighting, water pumping, entertainment, 
telecommunications, battery charging, etc. In many developing countries, the solar 
panels are usually imported with the rernainir,g parts of the system either locally 
manufactured or imported as well. Solar panel assembly is being done in China. 
Financing schemes are also provided in some countries to promote the use of PV 
particularly for rural electrification. 
Solar water heaters are commercially available in some countries with manufacturing 
already being done in a few of them (China). Pn the region’s developing countries, solar 
water heaters are usually imported from Australia, Japan, USA and European countries; 
Small-scale hydropower systems are technologically mature and are economically 
competitive in selected niches (China, Mongolia); 
Solar cookers are manufactured in China; 
Biomass energy applications are prevalent in many developing countries. There are 
commercial applications of biomass-fired cogeneration facilities (China), biogas h- 
lighting and power generation (China); improved cookstoves, ovens and furnaces using 
fuelwood, charcoal and agricultural residues; md gasifiers (China), among others; 
Wind pumps are already commercially available and manufactured in countries with 
favorable wind regimes; 
Wind-powered generators have been manufactured and installed in China; atad 
Utilization of geothermal energy in Japan and Russia 

3.4 Energy Market Reforms 

Along with increasing concern for the enviroment, another trend that characterizes the 
1980s aid the 1990s is energy deregulation, including market restructuring or increasing 



competition, pricing reforms, and privatization. Less role for government and increasing 
private sector participation are the two major issues of deregulation concept. 

Beginning with the electricity sector, economies in Asia are at different stages of 
privatization and restructuring. Most have introduced some degree of competition in 
generation by allowing independent power producers to sell to established government 
utilities, most of which have attained the status of state-owned corporations. Many NE Asian 
countries have laid out plans to introduce competition in bulk power supply in the near term. 
China does not show indications of privatizing its electricity sector in the short- and medium- 
term, but have instituted reforms that merged its electric utilities into a state-owned 
corporation. Chma, moreover, has joined the other East Asian economies in introducing 
wholesale competition. Japan, already served by private electric utilities, has started to 
introduce retail competition. WOK’S vertically integrated utility is also undergoing 
restructuring and privatization. 

Major transitions have also taken place in the oil and gas sector, and national oil and gas 
monopolies have been the focused of these changes. In China, the government created two 
vertically integrated oil anci gas firms in an effort to restructure the industry. Sector policies 
hzve been revised, and investment policies have been made attractive to domestic anci foreign 
investors. Most governments in the region, however, do not hl ly  permit a 100 percent private 
equity ownership of their hydrocarbon resources. Instead, they enter into different comtsactual 
arrangements to ensure a fair share of economic rent on their hydrocarbon resources. China 
employs production sharing contracts to develop its oil md gas resources while ROM use 
concessions.‘ The privatization trend is also sweeping the oil axid gas downstream sector. In 
WOK, the national gas transmission and distribution company is slated for full privatization by 
2002. ROK has also decided to fully deregulate the oil refining industry. 

In NE Asia, Japan and ROK have introduced market-based oil pricing mechanism. In 
China, petroleum products prices remain regulated and controlled by the government and are 
heavily subsidized. Because oil is an internationally traded commodity, taxation or tariff duty 
is an issue. Taxation of oil products has become an instrument to meet fiscal, economic, social, 
and environmental objectives. 

Electricity prices remain regulated by the governments in NE Asia. However, the 
transition to competitive electricity markets, which is envisioned by many countries in the 
region, is expected to free electricity prices in the long-term from government intervention. 
Because of the equity objectives of energy pricing, electricity prices or initial access costs will 
for some consumers remain regulated or subsidized to ensure that these consumers receive the 
service. 

Unlike oil products and electricity, coal and natural gas remain largely energy 
commodities for power generation in several countries in the region. In most countries, 
including China, domestic coal prices have been market-based and follow international prices. 
Among the exceptions are Japan and the ROK, where a ceiling price is imposed on 
domestically produced coal, because of their limited production volume.’ 

The former does not transfer ownership of the resource to the developer, while the latter allow private 
ownership of the resource. 
3APERC (2000). 
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Natural gas prices are largely regulated by the govemnlent with the objective of 
promoting gas, exploration and development (producer prices) and its utilization (consumer 
prices).4 Nom-economic pricing prevails in gas rich countries like China, but in the region as a 
whole, gas pricing is converging to a market-based framework. 

3.5 Rural Energy 

In many developing countries worldwide, m a l  areas account for about half of their 
gross energy consumption. Majority of rural households in developing countries has energy 
consumption far below the minimum to meet the basic needs. Rural areas depend heavily on 
indigenous biomass fuels, mainly fuelwood and agricultural residues, and use rudimentary 
and inefficient technologies. In addition, on average, rural energy is used by households ($5  
per cent), agriculture (2-10 per cent), and small-scale rural industry sub-sectors and services 
(less than 10 per cent).’ Hra NE Asia, except China, the commercial energy use to rural areas in 
developing countfies is minimal. In China, about 70% population is using biomass for 
cooking and heating purposes, The annual consumption of biomass comprises 250 million 
tons of crop stems, and 80 million tons of firewood. If present biomass use were substituted 
by coal, an additional 200 million tons of carbon would be emitted in China. 

In rural areas, the use of biomass fuels, which contribute the largest share of mral 
energy has several implications on sustainable development such as deforestation, health 
problems, and associated social implications on mral environment and livelihoods. 

Investments in energy sectors of developing countries have focused more on modem 
energy sector and less on the larger traditional energy sector. Switching to modern energy 
forms is very expensive and beyond the means of m a l  people. However, there are energy 
efficient technologies that can be applied in rural areas (e.g., metering asld billing, hybrid 
systems, small gas turbines, and fuel cells). Furthermore, improving the use of traditional 
energy and using renewable energy technologies and sources are very important in providing 
for a more sustainable energy supply in mral areas. Several programs have been undertaken to 
address the needs of mral areas such as participatory forest management; improved 
cookstoves on the demand side; and rural electrification programs for an example in China. 

4. PROSPECTS OF CDM IN NORTHEAST ASIA 

itigation Potentia1 in Selected NE Asian Countries 

Since principles, modalities, rules and guidelines for the CDM have not defied yet, it is 
still uncertain what types of GHG mitigation projects would qualify under the CDM. 
According to the Article 12.5 of the Kyoto Protocol, potential CDM projects are expected to 
be those, which would remain unimplemented mainly due to the lack of financial resources in 
the absence of such mechanism. This implies that, GHC mitigation projects, which are not 
commercially attractive for investment in the absence of climate change benefits, would be 
promoted under the CDM. However, based on the trend of climate change negotiations so fa-, 
small scale GI-IG mitigation projects especially energy sector efficiency improvements and 

‘See  for example pacurdan (1998). 
’ WEC 41999). 



renewable energy projects will be given priority under the CDM (IJNFCCC, 2000; Pro&, 
2001). 

ALGAS-8 

A number of studies have been carried out to assess GHS mitigation potential from 
activities, which could fail under the CBM (e.g., energy sector supply and demand side 
energy efficiency improvement, renewable energy projects). Examples are the Asian 
Development Bank's Asia Least cost Greenhouse Gas Abatement Strategy (ALGAS) studies 
for China, Mongolia, Republic of Korea (ROK) and Democratic People's Republic of Korea 
(DPBK), the Pacific Northwest National Laboratory's study on China, and the First National 
Communications of ROK to the W C C C .  Of these studies, the ALGAS provides with most 
detailed and comprehensive information on the potential of GHG emission mitigation through 
project activities in NE Asia. 

8951 28,2651 191160 

Based on ALGAS studies, we estimate that a total amount of 36,539 million tons oPC0, 
could be mitigated through energy sector supply and demand side options in eight Asian 
countries (i.e., China, Myanmar, Mongolia, Pakistan, Philippines, Republic of Korea, 
Thailand and Vietnam) during by the year 2020 (see Table 3). More than 90% of which (Le., 
33,661 million tons), is accounted for the WE Asia. The supply and demand side options are 
estimated to mitigate respectively, 19,160 and 17,379 millions tons of CO, emissions in NE 
Asia by 2020. It is interesting to note that the potential mitigation of GHG emissions from 
regret and no-regret options is almost same in the region. 

Table 3. GHG Mitigating potential of demand and suppIy side options in selected NE 
Asian Countries during the 1995-2820 Period 

Rep. of Korea 
NE Asiaa 

Supply side options I t 
China I 01 16,690f 16,690 
Mongolia 
Rep. of Korea 
NE Asia" 

2 q  
305 

39 
444 

16,868 17.172 

Mongolia 
Rep. of Korea 
NE Asiaa 

23 104 
1,745 

16,983 33,661 
ALGAS-$ B 18,0771 i 8,4621 36,539 

a China, Mongolia and Republic ofKorea. 

Source: Derived based on information from ALGAS (1999). 
Notes Demand side options include eflcient end-use appliances (e.g., efticient lighting, refrigeration, air 

conditioning, motors, industrial boilers, fans, stoves, vehicle engines, production technologies etc.); 
vehicle maintenance, mass transportation. 

China, Indonesia, Myanmar, Mongolia, Pakistan, Republic of Korea, Thaiiand and Vietnam. 

Supply side opPians include eficient production technologies in the energv sectors (e.g., combined cycle 
power plants, Fluidized bed combustion technologies, integrated gusified combined cycle); fuel switching 
(coal to gas, oil to gas, fossiljiiel to hydro or nuclear); renewable energy and reduction of transmission 
and distribution loss in electricity und ~ Q S  networks. 

' 
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The mix of supply and demand side, and regret and no-regret GHG mitigation options 
are shown in.Figures 8 and 9 respectively. As can be seen from the figures, demmd side 
options exhibit highe; GHG mitigation potential than that of supply side options in China, 
while reverse would be case for Mongolia and ROK. About 80% of the total energy sector 
GHG mitigation would be obtained from no-regret options in Mongolia and ROK, while only 
less than a half of the total energy sector GHG mitigation would be possible from no-regret 
option in China. The results should be carefully interpreted here, as the types of GHG 
mitigation options considered across the countries are significantly different. Moreover, the 
same options could show significantly different costs across the countries or different 
locations of the same country as the project costs are influenced by several factors (Timblsina 
and Shrestha, 2000). 

Figure 8. Mix of supply and demand side 
GHG mitigation options in NE Asia 
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Figure 9. Mix sf regret and no-regret 
GHG mitigation options in NE Asia 

The mix of regret and no-regret options in total demand and supply side GHG 
mitigation potentials are presented in Figures 10 and 11, respectively. As cion be seen fiom 
these figures, most demand side GH6 mitigation options are no-regret types in NE Asia. For 
example, all demand side GHG mitigation options are no regret type in China, while no-regret 
options would account for 93% and 67% of the total GHG mitigation potential from demand 
side activities in ROK md Mongolia, respectively. On the contrary, all supply side GHG 
mitigation options in China are of regret types. However, almost all the supply side GHG 
mitigation options itre no-regret types in ROK and Mongolia. 



IURegret 1 China Mongolia ROK IDRegret I China Mongolia BOK 
' 1 No-regret 

Figure 10. Mix of regret and no-regret 
regret 

mitigation 
options in total GWG mitigation 

potential from energy sector demand 
sector ~ ~ p p l y  
side activities in NE Asia 

potential from energy 

side activities in NE Asia 

Besides the project level GHG mitigation activities, fuel substitution at the national 
level could be another CDM option especially to those countries where main fossil fbels (coal 
and oil) are mainly supplied through imports. It is interesting to note that 94% of coal and 
87% of oil were supplied though imports in ROK in 1998, while oil was entirely supplied 
through imports in DPRK (see Table 49. It is expected that all oil and gas will be imported in 
WOK by year 2010. In Taiwan, almost all coal and oil were supplied through imports in the 
same year 1998 md trend would be the same for year 2010. Note that coal and oil together 
accounted for nearly 80% of the total energy supply in ROK and Taiwan (see Figure 12) in 
year 1998. The shares would remain higher then 70% in year 2818 also. Since, these countries 
have basically to import fossil fuels to meet their energy demand, they could now change their 
strategies to import less carbon content fuel suck as gas instead of high carbon content fuels 
such as coal and oil in order to meet their energy demand. It could be theoretically possible to 
reduce 6HG emissions through such policy shift under the CDM. However, whether this type 
of CDM is allowed or not in practice is still unknown. 

There are however, a number of barriers to a massive substitution of coal and oil by gas. 
Timilsina and Lefevre (2001) argues that significant substitution of coal by other fbels under 
the climate change in countries where coal is pre-dominant in total energy supply ( e g ,  China 
and Mongolia), is less likely in practice. This is because domestic productions of other energy 
commodities are extremely Iower as compared to coal in these countries. Moreover, 
feasibility of a large-scale fuel substitution would depend largely on number of factors such as 
relative movement of the fuel prices and price of certified emission reduction (CER) units 
generated from those activities. Since, the additional investments required to change the 
facilities and equipment in order to trigger a massive f k l  substitution at the national could be 
enormous, the price of CERs \vodd play an impo~-tai-it role to make national Bevel fuel 
substitution attractive under the CDM. Hence, further studies are mandatory to analyze the 
possibility of Iarge-scale fuel substitution activities under the CDM in NE Asia. 

' 
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Figure 12. Primary energy supply mix in NE Asian countries in years 6898 and 2010 

Table 4. Net import as % of total primary supply 

1998" 201Ob 
Cod Oil Gas Coal Oil Gas 

China n.e 17 n.e. n.e. 43 19 

DP'RK 2 100 

R8K 94 87 100 98 100 100 

Taiwan 100 99 86 100 100 75 

n.e. = net export 
Source: "PEA (2000) and bAPERC (1998) 
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4.2 The CDM Market in NE Asia 

A number of stuiies have attempted to estimate the market size of CDM as well as 
other Kyoto Mechanisms (JI and CDM) at regional and global levels. Exaniples are: Zhang 
(2000); Halsneas (2000) and Ellerman and Decaux (1998), Weyant and Hill (1999). Halsneas 
(2000) estimates that the Annex B countries' total demand for mitigated carbon could be 621 
million tons of carbon in 2010, whereas Elleman and Decaux, (1998) this demand could be 
1,312 million tons for the same year. Weyant and Hill (1999) summarize the findings of 13 
studies mostly employing global level general equilibrium models on the cost of the Kyoto 
Protocol. These 13 models show varying sizes of markets for the three flexibility mechanisms 
under the Kyoto Protocol. For the purpose of demonstrating how big would the CBM market 
be for NE Asian countries, we present a simple estimation in Table 5. 

As can be seen from Table 5, the total Annex I3 demand for GHG mitigation for year 
2010 is estimated to vary from 621 to 1,332 million tcriis of carbon. As estimated by Timilsina 
and Shestha (2000) the total Annex B demand for GHG mitigation for the first comitment 
period could vary between 11,385 to 24,053 million tons of CO,. On the other hand, based on 
the ALGAS studies, we estiniaite that about 22,889 million tons CO, mitigation could be 
available from three NE Asian countries (Le., China, WOK and Mongolia) by the end of year 
2012. It is interesting to note here that 68% of the total Annex B demand (or the Kyoto 
demand) for GHC mitigation can be supplied from the NE!. Asia alone. 

There is a continuous debate whether or not would the no-regret options be 
considered under the CBM. Studies such as Tirnilsina and Lefevre (1999a,b,c) and Beshun 
(1999) argue against the inclusion of NR options under the CDM, while studies such as Rem 
(1998), Michaelowa (3998) argue for the inclusion of NR options under the CBM'. The 
W C C C  (2001) hiis sideiined this issue probably because of its more political nature. 
Disregarding the debate, if no-regret options are excluded from the CBM, the total potential 
of GHG mitigation from the NE Asian countries would be reduced to a half (1 1,341 million 
tons of CO,) in the first commitment period. 

Table 5: An Estimation of CDM Market of NE Asia for the First Commitment Period of 

Demand for mitigation (Million Tons)* 
the Kyoto Protocol (2008-2012) 

Total h e x  B countries' demand for carbon mitigation in year 20 10 621+ - 1,312' 
Total Annex B countries' demand for COz mitigation in year 2010 2,277 - 4,811 
Total Annex B countries' demand for C 0 2  mitigation for period 2008- 2012 

Total suppIy of CO, mitigation from hT Asian countries by year 2020' 
Total supply of CO, mitigation from Mi Asian countries by year 20 12 

through NR CDM projects 

11,385 - 24,053 

33,661 
22,889 
11,341 

Supply of mitigation form NE Asia (Miltion Tons) 

Supply of CO, mitigation from NE Asian countries by year 2012 

"Timikina and Shestha (2000) 
7 Halsneas (ZSOO) 
$ EHemn et al. (1998) 
' Excluding Russia, North Korea and Taiwan. 

No regret options art? those GHG rnitiguting options, which are economically feusihk even without considering 3 

d i m  u te ch angr ben c< fits. 

Please refer to Tirnilsirzci i ind Lefevre (1999a-c, 2000~-h) for more detuil account of regret and no-regrea 
dehatc on CDM. 
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Based on the infomation provided in the national communications, existing studies 
such as Halsnaes, 2000 estimate that Japan’s demand for GHG mitigation to meet its Kyoto 
commitmenk could i-each 71.2 million tons of carbon in year 2010. Assuming this value as an 
annual average mitigation requirement for the period 2008 to 2012, Japan’s total demand for 
GHG mitigation for the first commitnient period would be 1,425 million tons of CO,. 
Elleman et al. (1998) estimates that if no flexibility mechanisms are allowed, Japan could 
face a cost of US$S84/tC through its domestic mitigation activities. It would cost Japan 
US$34.4 billion in year 2010 alone. Considering this figure as an average of the first 
commitment period, the total cost for Japan to meet its Kyoto commitment through the period 
2008-2012 would amount to US$172 billion. On the other hand, if CBM is operational in the 
full fledge thereby creating a situation of global emission trading, the cost of carbon permit 
would reduce to US$24/tC. Hence, Japan could save US$156 billion or more than 90% of its 
expected mitigation cost in the absence of Kyoto mechanisms. This clearly indicates Japan’s 
incentives for utilizing the flexibility mechanisms in meeting its Kyoto commitments. 
Similarly, based on Elleman et al. (1998) it can also be estimated that China and Russia’s 
gain from full fledge of operation of Kyoto mechanisms during 2008-2012 period would be 
US$3 1 and US$21 billion, respectively. 

4.3 Some Possible oddities of CDM for NE Asia 

There could be different possible modalities for operation of Kyoto Mechanisms in NE 
Asia. Some of them are as follows: (i) bilateral cooperation between Japan and Non Amex I 
NE Asian countries for CDM projects, (ii) multilateral cooperation within the NE Asian 
region for JI and CEM projects, (iii) bilateral cooperation between Japan and Russia for JI 
projects and (iv) coogearfon between Japan and Russia for emission trading. These modalities 
are briefly highlighted below: 

(i) Bilateral CDM projects: Under this modality, Japan couM have bilateral 
cooperation with Non Amex I NE countries, namely, China, DPWK, Mongolia and 
ROK to implement CDM in the latter. 

(ii) Multilateral CDM and JI projects: Under this modality, Japan could implement 
multilateral CBM projects with Non h n e x  I NE countries. Large-scale energy 
sector projects such as natural gas pipeline projects between Russia and China or 
Mongolia, if economically and technically feasible, could be implemented under this 
category. 

(iii) Bilateral JI projects: As Russia possesses a high potential of reducing GHG 
emissions through energy sector efficiency improvements, Japan could implement 
such projects in Russia under joint implementation schemes. 

(iv) Emission trading between Russia and Japan: This is more likely cooperalaon 
between Russia and Japan. If Russia’s hot air is allowed to trade, Japan could further 
be benefited through the trade of the Russian hot air. However, the issue of hot air is 

No regret options ore those GHC mitigating options, which are economically feasible even without considering 
climate change henejits. 

Please refer to Tindsina and Lefevre (1999a-c, 2000a-hj for  more detail account of regret and no-regret 
debate on CDh4. 
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quite political. It is still uncertain how this issue would be resolved. Interestingly, 
this issue was not much highlighted during the Sixth Conference of Parties in The 
Hague Bast November (UNFCCC, 200 I ). 

5. CONCLUSIONS mYD FINAL REMARKS 

This paper analyses the energy and environmental situation of NE Asia region 
comprising of China (including Hong Kong), Japan, the Republic of Korea @OK), the 
Democratic People’s Republic of Korea (DPRK), Russia, and Mongolia and discusses on the 
implications the clean development mechanism in the region. The region accounts for 27% of 
worldls population and around 20% of global GDP. More than one-fifth of the world’s total 
energy is produced in this region, while one-fourth of world’s total energy is consumed. The 
region contributes one-fourth of global CO, emissions. As key energy-environmental policies, 
priorities have been given to energy conservation, fuel switching, promotion of renewable 
energy and restructuring ofthe energy sector. 

The region has strategic importance for dealing with global climate change problem. 
Countries with the largest GHG mitigation potential with relatively cheaper cost (Le., China) 
and with most expensive 6HG mitigation options &e., Japan) are both bcated in this region. 
The region also hosts Russia whose actual GHG emission during the first commitment period 
is expected to be below its assigned amounts, thereby producing so called hot air. With these 
features, one could perceive sigmificant benefits and market incentives for regional 
cooperation for climate change mitigation activities in the region. 

It is interesting to note that developing countries in NE Asia (except BP 
supply 68% of global GMG mitigation demand during the first commitment period of the 
Kyoto Protocol. This indicates a huge market potential for the clean development mechanism. 
It is also estimated that China and Russia could have financial inflow of amounts US$31 and 
US321 billion, respectively through GHG emission markets. On the other hand Japan could 
save US$l56 billion or more than 90% of its for meeting its Kyoto commitments, through full 
fledge operation of Kyoto mechanisms. Strong regional cooperation and strategic alliance 
would, however, be necessary to tap these estimated benefits. 
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Abstract 

In June 2000, the heads of South and North Korea met with each other for the first time 
in 55 years since the country was divided and announced the South-North Joint 
declaration which agreed upon fUndamenta1 principles for cooperation between two 
sides. This marked a historic occasion raising hopes of Korean people for ceasing the 
long antagonism. Since the declaration, many historical progress have been made such 
as exchanging two rounds of visits by separated families and performances by many 
artists in Pyongyang and Seoul. Though these social and cultural exchanges are very 
important in improving the relationship of two sides, inter-Korean cooperation in the 
economic area is the most efficient tool in building mutual trust between the two Koreas 
as well as in contributing to an integrated development of the Korean national economy. 
Actually, many economic issues have been discussed on the government-level of two 
Koreas and many companies of the South have mapped up the business plans in North 
Korea after announcing the joint declaration. The energy shortage of North Korea, 
however, would impede boosting and encouraging the economic Cooperation between 
two Koreas. This situation implies that energy cooperation between two Koreas takes a 
priority over other investments and trades with North Korea. 
fn this paper, we discuss the direction of energy cooperation between two Koreas under 

the special political circumstance and its implications on the economy of the both 
Koreas and Northeast Asian energy market. We also explore possible areas of energy 
cooperation that generate mutual benefits and workable schemes, the problems and 
issues in realizing the energy cooperation. 

1. Review on the economic issues between two Koreas since the inter-Korean 
summit 

The joint declaration announced in the inter-Korean summit implies a direction sf  
future relationship of North and South Korea. The maim points of the decclarattion are, 



first, to resolve the question of reunification by their own initiative and though the joint 
efforts of, the Korean people. Second, to promote reunification in the direction ~f a 
confederation(the South's proposal) or a federation of lower stage(the North's proposal). 
Thrd, to promptly resolve humanitarian issues such as exchange visits by separated 
family members and relatives, and the question of former long-term prisoners who had 
refbed to renounce Communism. Forth, to consolidate mutual trust by promoting 
balanced development of the North-South economy through economic cooperation and 
by stimulating cooperation and exchanges in civic, cultural, sports, public health, 
environmental and all other fields. 
As indicated in the joint declaration, increased economic cooperation is of great 
importance for improving welfare of the entire Korean people as well as the peaceful 
integration or reunification of two political systems. Combining South Korea's capital 
and technology with North Korea's labor, economic cooperation between the two 
Koreas could generate mutual benefits and thereby, promotes balanced growth of the 
both economies. Taking advantage of inter-Korean cooperation, South Korean 
businesses can improve their competitive edge in the international market and 
technological transfer can take place to advance the North Korea industry. Moreover, 
when the South expands economic cooperation with the North by improving North 
Korea's industrial infrastructure, including railroads, roads, harbor, communication and 
power supply facilities, the Korean economy as a whole will be able to enjoy the 
benefits of the economies of scale as economic growth expands to the entire peninsula. 
Since the amnouncement of the joint declaration, South and North Korea embarked on a 
joint project to connect the railway between Seoul and Shinuiju(Northern region of the 
North) and the highway between Munsan and Kaesung. The two Koreas also reached an 
agreement in four areas, including investment protection and prevention of double 
taxation which provides an institutional framework for facilitating inter-Korean 
economic exchange and cooperation. In addition, the two Korea established the Inter- 
Korean Economic Cooperation Committee. Besides these cooperation on the 
government Bevel, private company, Hyundai, has started a development of a large-scale 
industrial complex, approximately 400 million sq. yards, of land, around the city of 
KaesungCSouthwest of North Korea, just north of the DMZ). 
Since the beginning of this year(2001), the dialogues and many exchange progauns 
between two Koreas have been slowed or provisionally stopped due to the negative 
environments of international politics over North Korea. The future economic 
cooperation of two Korea would depend greatly upon the political environments. It is 
anticipated, however, that the relation of two Koreas will be revived soon because the 
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new U.S. administration is forming more positive policy toward North Korea as time 
goes by, andomany \yestern countries have entered into diplomatic relations with North 
Korea. 

2. North Korean energy situation 

North Korea’s current energy situation raises serious concerns about the stability of 
energy supply. The capacity of energy supply has fallen by around half from early 1990. 
Industrial production in North Korea is regularly intempted by lack of energy supply, 
and factories are experiencing difficulties in operation due to irregular voltages as well 
as electricity shortage. 

(Figure 1) Energy supply trends in North Korea 

50 

40 

‘95 ‘91 ‘92 ‘93 ‘94 ‘95 ‘96 ‘97 ‘98 ‘99 

/*coal ++crude oil import +electricity I 
Source: The Korean Ministry of Unification, 2000 

Energy supply requires infrastructure investments - in facilities that transport primary 
energy sources (e.g. pipelines for crude oil or natural gas, grid lines for electricity) and 
in facilities that convert primary energy sources to the forms suitable for end-uses (e.g., 
oil refineries, power plants). Lacking such facilities, provision of raw energy will not be 
able to meet energy needs in the short run. Currently, North Korea’s energy facilities are 
not only insufficient in capacities but the situation is getting worse as the existing 
facilities keep deteriorating due to recent economic recessions. In order to revamp North 
Korean energy sector to make it compatible with South Korean counterpart, a 
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significant amount of cost will have to be expended. 

<Table Comparison of energy situations between two Ksreas (1999) 

North South N:S(N=I) 

Total etienrm eonsurnotionCth.toe) 14,955 181.363 12.1 
Anthracite production( th.ton) 21,000 4,197 0.1 
Refnerv cauacitv(th.BPSD) 70 2.508 34.8 

3. The direction and its implications of energy cooperation between two Koreas 

As well known, the relationship of North and South Korea comprises politically two 
governments but historically and racially one nation. The South is forced to aid the 
North with energy to help escape from current economic hardship, based on a national 
homogeneity arid eventually, to achieve a peaceful harmony and integration of two 
political systems. The aid of energy, however, is different from the humanitarian aids 
such as food and fertilizer which the South has often provided North Korea with. Most 
energy projects to increase energy supply capacity require huge costs that cannot stand 
comparison with cost magnitude for food or fertilizer aids, which may be burdensome 
to the South economy, And also, most energy projects need costly succeeding 
management such as energy procurement and maintenance of facility, contrary to the 
food and fertilizer aids. For this, the cooperation between two sides that reinforces the 
energy supply of North Korea to the extent that its economy revives is difficult to be 
realized, if it does not make economic sense of doing so. Therefore, two Koreas should 
try to cooperate in various energy fields on a comercia1 base not only for a restoration 
of North Korea economy but also for the benefits of the South, so that a balanced 
economic development of Korean peninsular is attained through a smooth energy 

Energy cooperation between two Koreas has various implications. First, it is presumed 
that the North will have difficulty to free itself from the current economic recession 
without implementing energy cooperation with the South, because the North is hard to 

induce foreign investors into energy industry under the current unstable political 
circumstances. The South’s active energy cooperation with the North, on the other hand, 
would generate and lead foreign investments to the energy fields of North Korea. 

supply. 

- 186- 



Second, a large scale trade and inirestmt'nt between two Koreas could not be boosted 
and encouraged without solving energy scarcity in North Korea. This situation implies 
that energy cooperation between two Koreas takes a priority over other economic 
cooperation, constituting a position of great importance for establishing durable peace 
on thc Korea Peninsula through active economic exchanges. Third, energy cooperation 
bctween two Koreas would prompt energy trades with Northeast Asian countries. The 
region of North Korea is the only land route of the South for importing energy from the 
continental Northeast Asia. Two Koreas all have a great potential to become the ntajor 
consumers of the energy produced in the Northeast Asia because they should import 
almost all their energy requirements. Fourth, the stable politics and reasonable 
institution In the North are of great importance to attract foreign investors. North Korea 
would be forced to make institutions more marketable with more stable political system 
in order to attract the investors for the rehabilitation of energy industry. This implies 
that energy trade and investments with the South would accelerate the stability in 
politics and institutions of North Korea. 

The following perspectives must be take:: into acccmt while pii 's~ing energy 
cooperation. First, efforts should be made in the direction of minimizing the long mn 
cost. While energy cooperation will be very costly for the present, it should also be 
remembered that encrgy cooperation lays a foundation for smooth formation of 
framework for general economic cooperation in the future. 
Second, South and North must try to utilize each party's comparative advantage. 
Generally speaking, South is considered superior in capital and technology while North 
is considered having advantages in labor and land (Le., Isw wage and  OW rent). Also 
within energy sector, North and South should try to utilize different geographic and 

environmental eircumstax~ces and different energy balance (demand and supply) 
structures. 
Third, North and South should make efforts to pursue common interest by taking 
common stands against changing international circumstances. Existing diversity in 
Northeast Asia offers great economic potential. Korean peninsula, for being located in 
the middle of this region, is able to play the bridging role for Northeast and Southeast 
h i a n  energy markets. If North and South Koreas take advantage of such geographic 
merits and complement each other in utilizing comparative advantages. it will 
contribute to both y9arty's energy sector development. 
In the following table, xvc" summari;.e basic framework of energy cooperation bstween 



North and South Koreas. 

<Table 2> Basic Framework of Energy Cooperation between TWO Koreas 

- Construction sf  energy infrastructure in preparation 

Advantage land and labor (No&) 
Efficiency enhancement through utilizing structural 
differences in energy demand and supply and 

- 

resources 

4. Possible areas of energy cooperation for mutual benefit between two K Q I - ~ ~ s  

Two Koreas could cooperate economically with each other in energy sector, despite the 
significant differences in economic conditions. Wide gap in economic scale and 
different structure in energy supply and demand bear rather complementary conditions 
in energy sector. These, together with an area adjacency, could derive ara efficient 
energy system for mutual benefits. Though rational trade deals, North Korea can 
enhance its energy supply capability and South Korea can achieve eficient and 
economical use of energy. 

0 The difference in energy structure between North and South Korea 
The most urgent energy issue for North Korea is to secure energy supply and expand the 
energy infrastructures. In contrast, the South faces more advanced issues such as 
demand management, environment and site problems for energy facilities. In South, 
pealdoff-peak gaps in energy demands are continually getting wider and the needs for 
peak facilities are growing accordingly. Construction of expensive facilities to meet 
specific peak season or peak time demand necessarily lowers operation rate and 
efficiency. Large-scale energy facilities are difficult to find new locations because of 
resistance fiom residents and also of high rent. 
En addition, more strkgent environmnental regulation leads to higher cost and excess 
supply problems of high pohtion fuels. In pahticu%ar, South Korea is experiencing 
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difficulties in finding demands for its excessive domestic coal (anthracite) and heavy 
fuel oiIs, while they are the very needed and important energy sources for North Korea. 

<Table 3> Differences En Euergy Sector of North and South Korea 

- Decreasing oil import with 

- Reduced electricity production 
due to lack of fuels and facilities 

Electricity sector 
Electrkity trade bctween two Koreas can generate mutual benefits by the nom 
coincidtvtal load demands sf twrc sicks. 'The peak season of the South is summer 
whereas that of the North is winter. %n the South, the gap of peaWoff peak season in 
electricity demand is getting wider. The South can also transmit electricity to the North 
at night when the power facilities are at a low operation, then the North would save 
hydropower that, othcnvise, should be run. The saving electricity at night can be used at 
daytime. In return for supplying electricity by the South, the North can supply 
electricity to the South during peak periods sf the South. The amount of electricity the 
North transmits to the South does not have to be tantamount to that supplied by the 
South in order for such a trade to bc economical for the South. This is because, from the 

South point of view, the electricity transmitted by the North entails high opportunity 
cost of investing in power plants as it will be used during the peak periods, while that 
transmitted by the South involves only variable costs including primary energy and 
operating costs. 
Even greater benefits can accrue if the level s f  cooperation can be elevated to joint 
construction of power plants in North Korea. The South has to build dozens of power 
plants in the future. If some s f  these power plants were to be built in the North, the cost 
of construction would be much lower than the one in the South due to low costs of land, 
labor and/or other construction materials that North Korea is able to provide with. In 
addition, the cheaper energy sources for power generation such as bituminous coal and 
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heavy file1 oil are more accommodative in the North Korea. The power plants fuelled by 
such energies areaperating at many places in the South. But they are difficult to be 
newly constructed because of public resistance and strict environment regulation, 
whereas social problems are presumed to be much less in building such plants in North 
Korea, Because there is no bitunr?inous coal power plant and only an oil power plant in 
the North. In South, electricity demands are concentrated in the big cities of northern 
areas like Seoul while most power plants are located in the middle and southern region 
where electricity demands are comparably small. The expensive LNG power plants 
around the northern cities are forced to operate when the transmission lines are 
congested. Therefore, transmitting electricity to the South from the North would ease 
the congestion at the transmission lines of the northern area in the South, which can 
derive the electricity costs ~ Q W .  Sharing the electricity and adjusting the time of 
transmitting to each other between two Koreas at the joint power plants will enhance 
their operating rate, from which the both can enjoy low cost electricity. 

Q Oil sector 
The demand of heavy fuel oil would grow stronger than that of m y  other energy sources, 
if the economy ofthe North Ksrea takes off. This is because the anthracite, the largest 
energy source in North Korea accounting for around 70% of total energy, is not and will 
not meet the requirement as the conditions of coal mines are getting worse. h South, on 
the other hand, the current surplus situation of heavy &el oil will continue in the fklture 
as the demand of light oil products increases faster than that of heavy fhlel oil, causing 
the supply and demand imbalance in refined products. Therefore, the South can afford 
to offer heavy fuel oil to the North at a low price with enjoying lower transportation cost, 
then the North does not have to expand the costly refinery for meeting the increasing 
demand of heavy fuel oil. We estimate the South can provide the North with heavy fbel 
oil, without expanding the current refinery capacity by the year 2010 or 2015, 
depending on the hture demand of North Korea. 
As the imbalance of light and heavy oil products is getting wider, the oil industry of the 
South will be forced to expand the cracking capacity until the year 2010 in order to 
meet their demands. This will become a significant challenge to oil industry of the 
South because the cost of cracking facility is very high, around 9 times as high as 
building crude distillation facility in the South. Two Koreas could yield beneficial 
outcomes, however, if they C Q ~ S ~ B ~ C ~  and operate jointly the cheaper crude distillate 
refinery in the North and supply much of light oil products refined to the South and 
heavy oil fuel to the North where its demand is expected to rise strongly. For the South, 
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the joint refinery would give the benefit of delaying H high investment for cracking 
facility for'a long -time and can enjoy the secondary benefit of low land cost and 
resolving the increasingly difficult problem of finding sites. For the North, the financing 
to build refinery would be eased substantially by the participation of the South, which 
contributes to the smooth conversion of ita energy stnscture from coal to oil. 
Joint refinery r odd not be required within a short time because current surplus 
situation of refinery capacity in South is projected to continue for some years. But two 
Koreas need to hurry up preparing to build rcfinery from now on to meet each future 
requirements because it  take a long time to plan, search for location and construct 
re finery. 

QD LNG sector 
LNG is an expensive energy and it requires huge investment in constructing the 
infrastructure such as pipeline and terminal to be supplied to consumers. Thc income of 
North Korea is not expected to rise enough to use the expensive LNG for a long time 
even if its economy stands to take-off now. Moreover, the densely populated cities and 
industry ~ o p n p l e ~  of North Korea such as Pyongyang and Nampo where LNG 
infrastnicmre \vcu!d ha\x economic efTicii.ncy are !nsa,ed in the Northern area of North 
Korea. while most cities are sparsely populatcd bctween IIsan(around 20km from DMZ, 
the end point of LNG trunk line in South) and those major cities and imdustpy complexes 
of the North, a distance of around 200km. This situation makes little economic sense for 
the projects of connectins the LNG pipeline from South to North. 
But, two Koreas could make the sonae arrangements that provide mutual benefits in 
supplying LNG from South to North. For example, the project of connecting the 
pipelins from the South to the North is viable, if the North develops a large scale 
industry complex at the areas adjacent to DMZ and uses LNG in sumnier(and use other 
energy sources like the heavy fuel oil at other seasons) at this complex. The 
construction cost of pipeline would be comparably lower due to a short distance from 
the end point of trunk line of South to the complex. LNG can be supplied at a cheaper 
pice since the South saves the cost of LNG storage tanks that otherwise need to be 

constructed to store LNG in summer to adjust a seasonal imbalance of demand and 
supply. In South. LNG is consumed very high in winter and very low in summer while it 
is evenly imported throughout the year from overseas. 

Anthracite coal seetor 
The gn\.ernnzent o f  South Korea has bought the an th rac i t~~  conl from the producers at a 



price that subsidizes the cost of production to support the miners and with few 
consumers, ahas been forced to store it. Around 10 million ton of anthracite coals are in 
storage in South, including 7 million ton of government stored coal. Therefore, the 
South could offer these coal at a very low price to the North where needed. In particular, 
the stored coal would significantly contribute to increase electricity supply within a 
short period because the current situation of electricity shortage in the North has been 
caused mostgy by lack of coal for generations. 

e The cooperation in Northeast Asian energy market 
The participation of North Korea in pipeline natural gas(PNG) projects of east Russia- 
South Korea would provide opportunities for mutual benefits 2s well as enhancing the 
feasibility of the project. First, the routes of East Siberia or Far East-South Korea would 
be shorter and avoid the costly sea line that otherwise, should pass through for the South 
to import natural gas from East Russia. Second, the Northeast Asian PNG project 
requires huge sum of money and has the economies of scale. Therefore, additional 
consumption by participation of North Korea would enhance the economic feasibility of 
PNG project. Third, the PNG project could be more economical, if North Korea plays 
an important role in adjusting the demand and supply of natural gas with South Korea 
and/or other countries where the pipeline passes through. To the North, the natural gas 
pipeline would greatly contribute to the constmctisn of infrastructure (trunk line) at a 
very low cost and without the pains of h d  raising and consequently, a fast 
transformation into the advanced energy structure. 
Without passing the North Korea, the South cannot trade the electricity with China, 
Russia and Mongolia. Therefore, the North is an important partner of the South for the 
electricity cooperation with Northeast Asian countries. 

5. Workable schemes and issues in energy cooperation between two Koreas 

In spite of the great potential €or energy cooperation between the North and the South as 
discussed in this gaper, it would be very difficult to actualize the mutually beneficial 
energy businesses between two Koreas in the near future. This is because the current 
economy of the North is actually at a situation of crisis with seriously aging 
infrastructures in most fields of industries as well as energy industry. h fact, what the 
North urgently needs is energy supply aids and restoration of obsolete energy facilities 
to escape from the economic hardship, rather than commercial trades with South Korea 
in the energy industry. 
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Current energy crisis of the North is not from the scarcity of energy facilities but from 
their low operation rate due to the aging of those facilities and insufficient providing 
with primary energy and spare parts. The power generations and refineries are estimated 
to pun only 30-3096 of their capacities in North Korea. This implies that the 
rehabilitation of the existing energy facilities and procurement of energy to run them are 
more contributory to escaping of economy c&is in North Korea rather than new energy 
facilities that takes a long time to construct. Therefore, the South arid North should 
begin their energy cocperation with repairing and improvement of existing power plants, 
refineries and coal mines of North Korea and procurexent of parts and energy sources 
to run them. 
Beyond the political issues, insst serious baPkcr facing South Koreas in energy 
cooperation with the North is how to finance the investment in the energy facilities of 
North Korea and recover the cost of the energy projects from No1311 Korea. The foreign 
companies as well as the South companies usually invest in North Korea to manufacture 
co~~~modi t ies  aiming at the outside naarket of North Korea. So, they recover their 
investment costs from out of North Korea. In the case of energy, almost all costs 
invested in K ~ r t h  Korea have to be recovered within the North Korean market. This will 
discourage the a large wale iiivestrnmt to energy fie!& of North Korea clue k 9  its 
inability of repayments for huge cost invested in market or government under the 
current economic situation. This is and will be most significant issue that impedes the 
investment to energy industry of North Korea. And without resolving these problems, a 
large scale business will also be discouraged and the ecoriornic recowry of North Korea 
would be unattainable, and furthermore, this would affect to a political issues of Korean 
peninsular. Therefore, the North and South should try, first of all, to resolve the problem 
of financing and reasonable cost recovery of the investment of energy industry in North 
Korea for the political as well as economic matters. International bailles and funds could 

play an important role to finance for improving energy infrastructure of North Korea. 
But they are volatile to the political environnients and not expected to distribute enough 
for the rehabilitation of energy industry because there are too many economic sectors 
that need the international funds in North Korea. 
In this paper, we are to suggest a few ways to cope with this difficult issue. First, South 
Korea begins with the power supply projects to North Korea in the limited regions 
where there are higher chances of cost recovery. These are the regions such as the 
foreign industry complex and special economic zone or South Korea's industrial 
co~nplex in North Korea like the Kacsung complex which Hyundai is developing to 
attract the manufacturing factories of the South. This limited energy zone-or limited 
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economic zone- could attract investors for the power plants with the advantages of ISM’ 
costs of land and labor and the South can transmit electricity to the zone on a 
commercial base. This zone would become the strategic district that starts an engine of 
North Korea’s economy. This way, however, requires the active policy of the North 
Korea government to concentrate the c~mpmies that can pay for the energy prices into a 
limited zone. Another way for cost recovery is to establish the, SQ called, “energy 
liquidation account“ between two governments. This is to offset the energy costs 
invested in North Korea in a lump sum with the tax, other public costs such as rent and 
energy fee, royalties and many others that South Korean companies in doing business in 
North Korea have to pay to North Korea government every year. If liquidation money 
that North Korea should offsets is insufficient, the investor’s cost could be recovered in 
account first and later, offsets the cost with a reasonable interest rate. The account can 
borrow money from international or South’s banks. Recovering the costs for energy 
investments in the account, the investments for the energy infrastructures in North 
Korea are promoted and then, the investment activities o f  the South companies over the 
whole industries of North Korea would be encouraged. The more economic activities o f  

South Korean company increases in the North through the stable energy supply, the 
larger the account h n d  and energy investments in the North are promoted. This way, 
however, requires the South companies doing business in the North compulsory 
participation in the account. The South companies should send the money that they have 
to pay to the government of the North to the account. Therefore, the law should be 
enacted to operate the account in the South as well as agreement between two Moreas. 
The foreign companies can join the account but need the agreements of government 
with the North and South, so that the companies of the agreement country doing 
business in the North have to participate in the account as the South companies do. 
The ways for cost recovery discussed in this section would be more encouraged with the 
information exchanges between the companies that want to invest in the energy business 
and the companies that hesitate to invest in other business due to the energy problems in 
the North Korea. For this, the joint government agency is needed to assemble and 
arrange the companies that wamt to invest in energy and other business in the North. If 
the “energy liquidation account” is established, its operating agency would be suitable 
to do those kind of arrangements 

6. ConeIusion 

As have been sketched in the previous sections, energy is a cornerstone not only for the 
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economy revival of North Korea but also for encouraging the economic cooperation 
between the North and South. And hrthernaore, active energy trades and investments 
between two Koreas would significantly promote the reconciliation, peace and 
prospefity of Korea peninsula. But it is one of the most difficult tasks for two Koreas to 
impkment because it requires huge investments and is considerably affected by the 
political circumstances toward Korean peninsular. This implies that energy cooperation 
between two Koreas is not the matters of only two Koreas and could not be 
implemented by two Moreas themselves. The potential of North Korea's energy market 
is ,oreat& the international energy business point of view because the demand of energy 
is anticipated to grow very fast and almost all growing energy have to be imported, if 
the economy of North Igoi-ea is to take off. To realize this potential, it is needed that 
international society, specially neighboring countries and international fiinds, 
participates in the rehabilitation of North Korea's aging energy infkastructures at an 
initial stage, so that North Korea starts an engine of economic take-off. 
Two Korea will realize higher mutual benefits through the links of theirs energy 
cooperation to the Northeast Asian energy markets. The both sides can reduce the cost 
of building power plants and get more eiectricity through the grid interconnections and 
swapping electricity wirh Northcast Asim coantries. With ir,terconnecting ,if Nor-thea~t 

gas pipeline to the Korean peninsular, North Korca can facilitate the building of 
transmission line m d  promote the consumption of clean energy. The South can also 
reducc the import cost of gas by the shorter land route and ftirther, adjusting the demand 
and supply with the North. On the other hand, most Northeast Asian energy projects 
will be more prsmsted and their benefits are enhanced by the participation of the North 
as well as the South. 
For the benefits of North Korea itself, the North have to try to establish reasonable 
institutions and makc the political system stable in order to induce investors and traders 

to the aging energy industry of North Korea. 
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Financing Energy Infrastructures in Northeast Asia 

M. Farhandi 
Energy and Mining Sector, 

The World Bank 

I. Overview 

A. Size ~f the Required Investment 

-Assessment Complexities 

> Estimating the size of the required investment goes beyond forecasting 
EDP, evaluating elasticity of demand, and even identifying the 
investment needs of individual countries in the region. 

> Future investment need is influenced by factors such as national 
energy policy on secupity//0iversifHc~~isn of supply, extent of 
competition, the role ofthe private sector, and the development of 
domestic capital market. 

-Range 0% Values 

P According to one estimate, the required investment for the power 
sectst alone in the region, for the 15 year period between the pre-crisis 
and 2010, would have been about US$1 trillion. 

> The Bank data shows that for the period 1990-1996 the total 
investment in East Asia region in those energy projects d private 
sector participation was slightly over US$60 billion, of which about 
80% represented greenfield projects. The investment peaked in 
1996/1997, to about US$12 billion per year. 

- Conclusion 

> By m y  measure, the future investment needs of the region for energy 
infrastructures to meet its growing demand would be substantial. 
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. Regionali context 

- Uncertainties Over Economic Prospects 

k Investors9 confidence is still low, in part due to sIow pace of 
restructuring in corporate and financial sectors. 

3 Total public debt is high, ranging from about 128% of GBB in Japan, 
to 40% in Korea and 30% in China. 

> The slow down in global economy will further constrain the recovery‘ 
u gi\wi the region’s heavy dependence OR export to US and Japan. 

i On the positive side, many of the adverse macroeconomic factors 
kr-hich contributed to the crisis, are either no ionger there or have been 
sigificantly reduced. 

GDP Growth 

3 Over the next two years, China‘s GBP is estimated to grow at 7%-8% 
per year, ROM’s at 4%-5%, Japan’s at 1.2%-1.7% and Mongolia’s at 
1.2:/0-3.3%. 

Mitigating the Adverse Impacts 

h Accelerating the restructuring of the corporate and financial sectors, 
deepening trade refomis and regional integration, and managing the 
public sector debt prudently will be the key ftctors in mitigating the 
adverse impacts of these vulnerabilities and Beading to a broad-based 
recovery. 
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11. Developing the Enabling Framework 

A. How Best to Meet the Required Investment Needs--Given its Large Size 
and the Regional Vulnerabilities? 

> Central to meeting this investment need is the close co-cooperation 
between the public and the private sectors---because public sector 
alone cannot (and should not) finance this size investment, and, in 
most countries of the region, the private investors would not venture 
alone due to perceived or real risk and due to the government’s role in 
the sector. 

> And, there is a lion’s share of investment needs that could be met by 
the private sector: although the net flow (for all sectors) of private 
funds rose from US$44-US$244 billion during the period 1990-1 996, 
despite this tremendous growth private investment for the period 
represented only 15% of the total investment in infrastructure in 
developing countries. 

- Capital Inflow 

P The issue is not whether the global capital market has the capacity to 
meet this investment need, but how to facilitate the inflow ofthat 
capital into the region in a manner which is economic and sustainable. 

- Enabling Framework 

P The key to closer cooperation between the public and the private 
sectors is to develop the enabling framework that promotes the flow of 
private capital into the region in an economic and sustainable manner. 

> This requires (a) improving the policy framework; (b) dealing 
appropriately with risk allocation and management; and (c) developing 
sound financing structure. 

B. Improving Policy Framework 

~ High Cost of Inadequate P o k y  Framework 

> The economic cost associated with lack of a policy framework which 
allows the entry of private investors into energy infrastructure services 
is very high. 
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- Key Elements of a Sound Policy Framework 

> The basic criteria for a sound policy framework to attract private 
investors on an economic and sustainable basis is to meet the interests 
of government (acting on behalf of the public), investors, sponsors, 
lenders, civil societies and other stakeholders. 

> The framework should therefore include clear policies on: (a) 
transparency, on part of both the government and the investors, 
including public disclosure of the relevant information; (b) pursuing 
stable macroeconomic courses, including liberalizing the capital 
market; (6) establishing good legal and regulatory framework; and (d) 
addressing issues of concern to the private investors, such as foreign 
currency availability and convertibility, ownership requirements, asset 
security, rational pricing policy for energy products, dispute resolution 
mechanism, sand adequacy of institutional capacity to coordinate inter- 
governmental activities related to the investment. 

C. Dealing with Risk in Energy Infrastructure Pr~jects 

Nature of Risks 

> While private sector participation reduces the budgetary constraints on 
the governments md leads to developing new energy infrastructures, 
in mamy developing countries this does not translate into transfer of 
the corresponding risks to the private investors. Significant residual 
risk remains with the government, in form of real andor contingent 
liabilities, often eroding the value-added brought about by the private 
investors participation. 

9 These risks can broadly be classified into Political and Regulatory 
Risks; Demand and Construction Risks; Payment and Exchange Risks; 
md Implied Risks. 

> The development of appropriate policy framework discussed in 
previous section helps significantly to reduce these risks 

- Need for a Risk Management Framework 

9 To ensure the sustainability of the private participation in the sector, 
there is a need for sound policies on risk allocation and management. 

- Principles of Nsk Ahcation 

P Some of the countries in East Asia region have had to bear the heavy 
cost of an “imbalanced” risk allocation. In many industrialized 
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cpuntries the private investors take virtually all the risks. Although 
risk sharing in some of the countries of the region is warranted, the 
risks need to be allocated appropriately. 

i;. The principle of risk allocation involves two key criteria (a> allocating 
the risk to the party which has control over the risky outcomes; and (b) 
allocating the risk to the party which has the ability to bear the risk at 
the lowest cost. 

P Tradeoff exist in weighing the benefits on whether to allocate the risks 
to those who can control the risky outcome, or to those who can bear 
them with the least cost. 

C. Dealing with Risk in Energy Infrastructure Projects (continued) 

i;. Political and Regulatory Risks: Generally, the common political risks 
remain with the governments. The regulatory risks are more diffieult 
to allocate and need to be assessed on a case by case basis tu deterniinc 
whether it would be more beneficial to be born by the governierat or 
by the investors. 

P Demand and Construction Risks. The construction risks should in 
general be born by the investors. In many cases, the demand risks 
should also be born by the private investors. 

P Availability and Convertibility of Foreigm Currency. These should 
generally be born by the governments. 

~ Managing and Budgeting for Ksks 

3 Governments need to consider how to measure the risks and 
incorporate them into account and budgets. In this regard, government 
guarantees need to be identified and listed. 

0 Expected losses need to be calculated and incorporated in the accounts 
and the budgets. 

I). Structuring and Mobilizing Financing 

- Energy Infrastructure is Different 

h Energy infrastructure projects usually have a long gestation period, 
and require large upfront investments that takes 20-30 years to recover. 
Over such a long period, the investors are exposed to a variety of risks. 
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, > Energy infrastructure projects usually include substantial foreign 
filnmcing, and thus carry the exchange risks. 

> The energy infrastructure provides the essential services to the 
consumers (electricity, gas), and therefore price changes are usualIy 
politically sensitive. Pressure by consumers to keep the prices low, 
frequently leads to a price level which is below the cost recovery. 

~ The Newly Emerging Financing Mechanisms are Different 

> Many of the energy sector entities have opened up to private investors, 
resulting in shift in ownership and in development of competitions, 
which in turn have altered the financing structure. 

P The sector entities have also shifted the source of their financing, from 
public to private, and in some ofthe count~es from f~seign to local. 

> In addition to traditional sources of funding (i.e., equity, commercial 
bank loans, export and supplier credits, governments, multi-nationals 
and bilateral%), there are now new financing sources such as insurance 
companies, pension funds, as well as various international and 
domestic bond markets. 

- The Principle of Financing Structure 

P Irrespective of the type of financing, the structure of financing should 
be based on the principle that the long-term consumer prices should 
cover the capital and the operating costs of supplying energy to the 
consumers. 
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111. Country Specifics 

A. China 

-Energy Consumption and Growth 

3 China presently consumes about 8.5% of the world total energy 
consumption, but yet its per capita energy consumption is only 7% of 
that of U.S. Electricity consumption is expected to grow at 5.5% per 
year for the next 20 years. Future energy consumption is expected to 
increase substantially. 

> The mix of primary energy is expected to continue to be governed by 
national energy policy, with coal continuing to play a major role. The 
development of hydro and nuclear would likely stay in the hand of the 
gsvemient, thus being developed at a relatively slower pace because 
of the heavy cost involved and government’s financial constraints. 

- Sector Reform 

3 Progress to date in sector reform in both oil and gas, and in the power 
sectors have been substantial, but it still needs long way to go as there 
is a need for new generation of reforms. 

- Investment Needs and Source of Financing 

> The size of future investment requirements will be large in all sub- 
sectors, with electricity a l ~ n e  being estimated at US$8 billion a year to 
meet the demand. 

> Two obstacles exist in attracting private investors; (a) unclear legal 
framework; and (b) provincial govemments guarantees are not 
acceptable to many of the private investors. 

> The financing of energy infrastructures in China will be dominated by 
the public sector (directly QT indirectly) in the medium term, but will 
gradually shift to the private sector over the next 20 years. Further, 
because of the private investors’ preference for quick pay back, 
nuclear, hydro and clean coal technology will not attract major private 
hnding. 

B. Japan 

~ National Energy Policy 
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9 Japan’s energy policy is driven first by national strategy and then by 
’financial considerations. The thrust of the strategy is based on security 
of supply, diversification and environmental inipacts. 

-Source of Financing 

9 Japan’s source of h d s  for meeting its future energy investment needs 
is virtually all fi-om internal resources, namely the utilities? internal 
cash generation and corporate-based bonowing. Ths  represent an 
ideal way to h d  energy projects in that there is a heavy reliance on 
the domestic capital market, and the costs of services are fully 
recovered from the consumers. 

C. Republic OB Korea 

9 Korea consumes about 2% of the world total energy consumption and 
its per capita consumption is half ofthat of US. Electricity demand is 
expected to increase at about 3% per year for the next 20 years. 

h Korea’s energy policy is based on least-cost supply optiojs;, but it is 
also heavily irifluenced by security, diversification, and environmental 
considerations. Korea’s energy strategy should be commended with 
respect to environmental consideration, given that the county has been 
willing to make huge investment in infrasfructure solely based on 
imported LNC, in order to introduce cleaner fuel into the country. 

Sector Reform - 

> The legislation for restructuring Kepco was passed last Novemberr, and 
this should pave the way for planned privatization of the thermal 
power plants this year. 

- Source of Financing 

9 Financing of energy projects in Korea has shifted significantly over the 
past 10 years, fism government and government-based borrowing to 
corporate-based commercial borrowing, and particularly shifiing to the 
domestic market. 7 % ~  trend is expected to continue. 

D. Democratic People’s Republic of Korea 

Energy Sector - 
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P DPRK relies on coal and hyrdo for most of its commercial energy 
rfeeds. It has one of the highest energy intensity in the region, at about 
7 5,000 btu /$(I 9901, compared with 34,000 for China, 17,000 for 
ROK, and I4,OOO for US. Its electricity generation is half coal-based 
and half hydro-based, although with coming on stream of KED0 
project this proportion would obviously change. 

-Source of Financing 

P DPRK needs substantial investment for rehabilitation and retrofitting 
of its energy infrastructures. However, financing may be difficult as 
the domestic market resources may not be sufficient and the external 
financing is not easily available. Once the political situation permits, 
during the initial years the DPEpK’s investment needs may have to be 
met mainly by the multi-nationals and bilateral financial assistance. 

E. Mongolia 

P- Mongolia’s investment needs for the next several years continue to be 
dominated by major rehabilitation and efficiency improvement of its 
existing energy infrastructure, particularly its combined heat and 
power units which are critical to the country’s energy supply. 

> Mongolia has taken several key steps towards rationalizing the pricing 
structure of energy products, restructuring the sector and moving 
towards attracting greater private sector participatisr, . Howevcr, the 
public sector I s  expected to continue to play the dominant role either 
by providing direct financing or facilitating the sector’s borrowing by 
guaranteeing the loans. 



PV. The world Bank Group Financing Instruments 

fBRD Loans 

3 Investments 
> Structural Adjustment 
? Sectoral Adjustment 
P Adaptable Programming Loan 
P Partial Risks and Partial Credit Guarantee 

- IDA Credit 

- IFC Loans 
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V. Closing Remarks 

> The energy consumption in Northeast Asia is expected to grow 
significantly over the next 20 years, even under a conservative 
scenario. 

> The investment needs for energy infrastructures in the region would be 
huge by any standard-estimated to be US$7Q-US$ IO0 billion per 
year. 

> This size investment would have to be met by a combination of public 
and private sector participation, gradually moving away (over the next 
28 years) from significant public participation presently seen in 
countries such as Mongolii-i, DPWK, md China, towards full private 
sector involvement such as those in Japan. 

P In mobilizing the financing to meet the required energy investment 
needs, the goal can best be achieved though development of solid 
policy framework (including competition), appropriate policies for risk 
allocation, and a rational pricing structure based on which the long- 
tern consumer price pays for the total capital and operating costs of 
supplying energy to consumers. 

> During this period, the newly emerging financing mechanisms would 
increase the role ofthe commercial banks and institutional investors to 
cover the debt portion. More IPPs (with appropriate risk sharing 
arrangements), issuing of the shares to the public, and industrial 
cogeneration would increasingly cover the equity portion. 

> Tke new financing mechanisms would also tend to shift away from 
nuclear, hydro and clean coal technology, towards thermal generation, 
namely gas when available, and then coal and then oil. This is because 
of the high capital costs, long construction time, heavy safety and 
environmental regulations and resettlement issues usually associated 
with these projects. Thus, it is expected that nuclear and hydro would 
remain in the hand of the government in Japan, Korea, China, and 
BPRK. 

> Therefore, by default, coal, natural gas (to the extent available or 
economically imported to the region), and oil will play the dominating 
role in the region’s energy supply; that is, to the extent that the private 
investors are involved. 
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East -West Asia and the Oil Link 

Ds. Ahmed AI Gharndi 
Economic Advisor to the Minister of Petroleum, 

Saudi Arabia 

It is obvious that oil is vital to the economic development and prosperity of oil 

exporters of West Asia and oil importers of the East. Oil is a common factor, which 

both sides share and links them closely together. As such. It is important and helpful 

that they can meet on such an occasion as this and engage in a frank and hopefully 

constructive dialogue. There is a strong mutual interest 2nd the two sides need to hear 

and understood each other’s point of view. 

I will try in this presentation to cover some key issues related to the oil link 

between West Asia a d  East Asia and the importance of these links today and in the 

future 

Asia is the main producing and second consuming continent of oil. 

Production of oil is mainly concentrated in West Asia while consumption is in the 

East. Each oil producing and oil consuming nation in Asia is a trading partner of the 

other. TQ day the countries of Asia consume more than 20 MBPD or about 28% of 

world’s total production, and most of it is supplied by Asian countries of the Gulf. 

Oil exports from these countries to the rest of Asia have been growing steadily over 
the years as a result of gowtli in demand of these countries. It is likely that growth in 

demand for oil in Asia will continue as a result of the expected high level of growth in 

the economy of this continent, and improved living standards. It is estimated that 

demand of Asian countries will be about 30 MBPD in the year 2010. It will, therefore, 

be the major consuming continent in terns of oil consumption. 

In the production side, Asia is producing about 25 MBPD, about 40% of the 

world’s total, with about 4 MBPD spare capacity and about 66% of world’s reserves. 
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Most of that is concentrated in the Gulf countries with economies of very similar 

productive structure, where oil sector generates most of export receipts and budget 

revenues. The strong performance of this sector in the Gulf countries has a positive 

impact on imports from their major trading partners including those of East Asia. 

Growing demand on these markets for Gulf countries hydrocarbon resources has 

played an important role in sustaining the pace of growth in the Gulf countries 

economies. 

East-West Asia trade has g r o w  significantly in the last twenty years. West 

Asia imports from the East increased dramatically over the s m e  period for the fact 

that West Asia suppliers were successful in maintaining competitive prices. However, 

analysis of trade flow between the two areas indicates that, the West imports from the 

East are rather diversified. They include vehicles, electricity machinery, household 

equipments, textiles .-. etc. Growth in the West imports from the east has had a 

positive counter-cyclical impact on the East business at a time when domestic demand 

was slumping. This demonstrates the interdependency of the sides economies. 

The West exports, on the other hand are dominated by crude oil and petroleum 

products. Statistics indicates that, there is a growing dependency of the East Asia on 

crude oil imports fhom West Asia. The picture is not very different with regards to 

imports of oil products, LPG and other petrochemical feed stocks. Imports of cmde 

oil and petroleum products are constantly targeted in some countries of East Asia with 

taxes of different types and forms. The ever rising of such taxes brings about an 

unstable outlook for demand that may impair the financial ability of oil producing 

countries of the West to invest in improving production capacity. Signs indicates that 

some countries in East Asia will continue to raise domestic taxes on petroleum 

products every time they need extra revenues under the excuse of protecting the 

environment or national security. That will affect demand negatively worsening the 

terms of trade between East and West Asia and harmful to the economic development 

of West Asian countries. Further more, such high taxes could lead to a situation in 

which oil exporters may not be able to raise the needed capital for capacity expansion 

and to uncertainty about the fbture of oil demand. 
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The, issue of environment must be addressed in an evenhanded manner. That is 

to say, the interests of developing countries in genera1 are not compatible to those of 

consumers in the developed countries. The measures proposed by the rich countries 

are too expensive to be adopted by the poor. The tow side must debate the problem 

openly to find some common ground that has global acceptance. 

Oil producing countries of West Asia have been trying to develop broader 

based economies less vulnerable to fluctuation in the oil markets. That requires huge 

investments, access to new technology. Reviewing foreign direct investment of the 

developed countries of East Asia indicates that the share of West Asian countries is 

quite marginal and does not commensurate with the importance of the two sides 

trading relationship. Oil producing countries of West Asia do not apply pressure on 

their trading partners, and they have been proven to be dependable partners. They 

look for a partnership that is based on balanced mutual benefits that goes beyond trade 

figures. 

The proven si1 reserve of the producing countries of Mrest Asia is estirnatcd $G 

be more than (65) percent of the world total. It is also estimated that, proven gas 

reserves are about (33) percent ofthe world total. This clearly shows the importance 

of this region in supplying the fiiture global demand including that of East Asia. The 

shares of crude oil production in the producing countries are below their proven 

reserve ratio, indicating the greater weight that one can attribute to their reserves in 

meeting the future global demand for crude oil. These countries produce about (27) 

percent of the total world’s production while their consumption is equivalent to about 

(4) percent of the total world’s consumption of crude oil. This makes this region of 

the world as the most promising source of supply for the hture global demmd for 

crude oil. 

East Asia has been, and will continue to be a high-energy demand growth area 

in the future. The rate of oil dependency in this region will increase with stagnant 

domestic production of around 7-8 MEIPB. Meanwhile, the export availability of 

Asian crude is forecasted to decline over the coming years, mainly because of the flat 

regional crude oil production and rising internal demand within the oil producing 
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countries. Over the last 6 to '7 years, new C Q ~ C ~ H ~ S  about energy security have been 

expressed, resulting $om rising oil demand in Asia. So, the main focus of policy in 

these countries has been on security of energy suppIies. This has been achieved 

mostly through term purchase contracts with West Asian and other Asian suppliers, 

equity participation, and the establishment of strategic oil stock. 

Oil rich countries of West Asia will continue to be the vital and strategic source of 

supply to East Asia in the future. The importance sf their oil becomes more 

pronounced by the fact that alternative sources of energy supply from Central Asia 

has not been realized. Cun-ently oil is regarded as the most important source of energy 

for the Asian countries and expected to remain substantial. 

Events have shown that concerns about potential dependency on West Asian 

producers to be completely misplaced. Replacing imports of oil from these countries 

is un reasonable and will require too much capital. However, increased dependency 

on West Asian oil will require additional investment in the Gulf countries because of 

their abundant oil rcsewes. 

While long-tern security of oil supplies is a concern for the consuming 

countries of East Asia, a permanent and secured outlets for oil and related products is 

also of great concern to the oil producing countries of West Asia. The link in this 

matter between the two sides is SO strong and important, and more efforts have to be 

made towards some degree of the development of reciprocal interest in oil and other 

areas. 

Therefore, it is essential for the oil consuming countries of East Asia to make 

their energy, trade and investment linkages with the oil producing countries of West 

Asia stronger, durable and a two-way dependency with clear reciprocal benefits. It is 

in the interest of both sides to review their important reciprocal dependency 

constantly not only to maintain it, but also improve and broaden it. 

The oil producing countries of West Asia have been a d  will continue to 

maintain moderate positions in international relations. In OPEC, member states of the 

Gulf have been and will continue support of security of supply and stability of price. 
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With regard to security of supply to East Asia, Saudi Arabia is committed to 

suppIy its consumers in East Asia with their oil needs. To day Saudi oil exports to 

Asia is more than (4) MBPB which is about (65%) of Saudi total exports. It is 

prepaxed to cooperate further by entering into long term contracts with its customers, 

which is considered to be the best way for securing supplies as will as demand. Saudi 

Arabia with the cooperation of other states in the Gulf will not allow shortage of 

supply in their continent. Needless to say that Saudi Arabia has about 2.5 MBPD of 

excess capacity, and capable of handling any new increase in capacity and exports. 

Saudi Arabia has had excellent relations with oil producers in the West Asia, 

OPEC or nsn-OPEC, and with all consuming countries including those of East Asia. 

It has played a moderating role in the oil market initiating and supporting the dialogue 

in oil matters. To that extent, His Royal Highness the Crown Prince in his welcoming 

speech to the delegates of the qth International Energy Forurn called for the 

establishment of a permanent secretariat for the Forum to work towards promoting a 

continuous dialogue between Energy producers and consumers. Fostering the concept 

of dialogue between energy producers and consumers as well as dialogue between 

gsvennnnentts and industry, and promoting the role of stable and transparent energy 

markets are among the objectives of the proposed secretariat. The establishment of a 

permanent secretariat for the Forum will strengthen the dialogue and co-operation 

between all concerned parties, and ensuring the continuity of the dialogue. We 

believe that this Secretarkit could hold great opportunities to advance the dialogue if 

effectively exploited and on wide range of issues affecting the world energy market 

and economy in matters related to cooperation, understanding and transparency in the 

field of energy. 
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I Session. chair i 

DR. BONG-SUH LEE 
Chairman 

Kukje Hwajae Insurance Co. Ltd.(Seoul, Korea) 

Br. Bong-Suh tee was appointed Chairman of Kukje Hwajae Insurance Co. Ltd. 
on August 3, I996 

Previously, Dr. Lee served as Vice President at Asian Development Bank until 
July 1998. Before that, he served as Minister of Trade and Industry of Government 

fo the Republic of Korea during 1990-1991 and Minister of Energy and Resources from 
1988-1990. he was Vice Minister of Energy and Resources from 1983-1988. 

Dr. Lee began his career at the Federal Resewe Bank of Philadelphia in 1962 
and worked with the World Bank from 1985 to 1971,first in the EDI then as an 
Economist for tfie India Desk From 1951 to I973 Dr. Lee served as Economic 
Secretary to the Prime Minister of the Republic of Korea and as Administrative 
Coordinator(witk the rank of Assistant Ministerham 1973-1 978 at the Administrative 
Office of the Prime Minister’s Office. Dr. Lee serwed its Deputy Vice-Minister at the 
Minister of Energy and Resources (1978-1982) and as Economist Secretary at the 
Office of the President in 1983. 

Dr. Lee was born in South Korea in 1936. He graduated from Wharton School, 
University of Pennsylvania with a B.S Finance in 1959 and received a Ph. D. in 

Economics from Harvard University in 1965. 

- 229 - 



Biographjcai information (Bong-Suh Lee? 

Education 

6959 - 1965 Harvard University 
Ph. 5. in Economics 

1955 - 1959 

Experience 
1998 - Present 

1993 - 1998 

1992 - 1993 

1990 - 1991 

1990 

1983 - 1990 

1983 

1978 - 1982 

1971 - 1978 

1968 - 1971 

1965 - 1968 

1962 -1964 

University Pennsylvania, The Wharton School 
Bachelor of Science in Finance 

Kukje Hwajae Insurance Co. Ltd. Seoul, Korea 

Chairman 
Asian Development Bank Manila, Philippines 
Vice President(West): in charge of operations for I 3 developing member 

Countries of South and Southeast Asia 
Korea Energy Economics institute/ 
Korea institute of E c Q ~ o ~ ~  and Trade 
Adviser 
Ministry of Trade and Industry 
Minister 
East-West Center 
Research Fellow 
Minister of Energy and Resources 
Minister(1988-1998); Vice-Rninister(1983-1988) 

Office of The President 
Secretary Economic Affairs. 
Minister of Energy and Resources 
Deputy Vice-Minister 
Office of The Prime Minister 
Principal Secretary for Economic Affairs. 
World Bank 
ECOnQmiSt for the India Desk 
World Bank - Economist Development 
institute / Research Staff 
Federal Research Bank of Philadelphia 
Research Assistant 

Additional Informatiom 

Seoul, Korea 

Seoul, Korea 

khQlu lu,  Hi, 

Seoul, Korea 

Seoul, Korea 

Seoul, Korea 

Seoul, Korea 

Washington DC, USA 

Washington DG, USA 

Philadelphia, PA, USA 

Born in seoul, Korea on 24 February 1936; married with three children 
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Dr. Ralph Wahnschafft 
UNIESCAP 

Dr. Ralph Wahrescham is an Economist with interest in international affairs and 
economic cooperation and energy and environmental policies. Dr. Wahnschafft 
currently works at the Energy Resources Section of the Economic and Social 
Commission for Asia and the Pacific (ESCAP) of the United Nations, based in 
Bangkok, Thailand. 

Br. Wahnschafft has worked with the United Nations over a period of 15 years in 
different functions and duty stations, initially in Africa, later in the Middle East, 
and currently in Thailand, which hosts the United Nations Regional Commission's 
Secretariat for the entire Asia and Pacific Region. During his work with 
ESCAP's Energy Resources Section, 

Dr. Wahnschafft has specialized in studies and prajects related to energy 
conservation and promotion of energy efficiency: in particular related to energy 
end uses in industries, commercial buildings, households and appliances. In his 
current function, Ear. Wahnscham provides advisory services, arranges and 
services national and international meetings, seminars and group training events. 

Dr. Wahnschafft has on various occasions pub$ished technical papers on 
selected energy-environment policy issues. He also worked on several recent 
energy reiated publications of his office which can be found on the ESCAP web 
site (www. u nesca p .o rg / 
enrd/energy%. . . ). 

Dr. Ralph Wahnscham holds a Doctoral Degree in Development Economics of 
Goettingen University, Germany (1 983). 
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RESUME 

Name: a o u  Dadi 

Birth Date: Aug. 22, 1946 

Nationality: Ghna, P.R. 

Address: Energy Research Institute, Guohong Dasha(Tower) €3 Building I5 floor, Muxudi Belli Jia 
1 1 180838 Beijing, China 

Telephone: (8610)6390 8575 (office), (8610) 6836 0%1(home) 

Fax: ($610) 6390 $568 or (8610) 6390 8556 

Email: QH 

Current Occupation: 
Director General, Energy Research Institute, State Planning Commission of China 

HOIlQPaPieS: 

.Member ofthe Scientific and TcchrJcal Advisory Panel (STAP) of Global Environment Facility; 
Deputy Director, Executive Office of the China Green Lights Program; 
.Chief Scientist of the Expert Tern  of China for Work Group PIP of Climate Change; 
.Chairman of the Board of Directors of the Chinese Energy Economics, Chinese Society of Energy 
Research; 
Executive Member of the Board of Directors of the Chinese Society of Energy Research; 
Board member of the Chinese Society of Sustainable Development; 
.Board member of the Chnese Society of InputlOutput Research; 
.Lead Author of the Third Assessment Report, IPCG WG m; 

Professiolaal Experiences: 
2001 - Chief investigator, Oil Strategy of China, project of SDPC 
2008- Core te rn  member of the Synthesis Report of the Third Assessment Report of IPCC 
1999 - Chief scientist for Inventory of the Initial Country Communication of China to FCCC 
1999 - Project leader, h w  Carbon Development Future of China”; 
1997 - 1999 Project leader, Long Tern Energy Strategy of China”; 
1996 - Deputy Director of the Executive Office of the China Green Lights Progrzb~lm, in charge of 
the design m d  organization of the p r ~ g p ~ ~ ~ ,  one of the key national energy conservation program 
for the Ninth-Five-Years’ Plan period for the whole country; 
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Yoshihiro SAKAMBTB 

OCt. 19%-pPeSeKlt 

President 
The Institute of Energy Economics, Japan 

hui  Bldg., Machidoki, 
1-13-1 Kachidolu 

Ch~o-kli, T O ~ O  104-0054 JAPAN 

Born : October 4,1938 

Graduated from Tokyo University Degree in Law 

1962 

1976 

1980 

1982 

1984 

1985 

1986 

1987 

1988 

1989 
I990 

1991 
1992 
I993 

1994 

1996 

1996 

Joined the Ministry of International Trade and Industry 

Special Representative of MITl Sydney (JETRO, Sydney) 

Director, Aircraft and Ordnance Division 

Machinery and Infomation Industries Bureau 

Counselor(Diet), Minister’s Secretariat 
Director, Industrial Finance Division, Industrial Policy Bureau 

Director, General Affairs Division 

Machinery and Infomiation Industries Bureau 

Director, General Coordination Division, Minister’s Secretariat 

Director-General, International Economic Affairs Department 
International Trade Policy Bureau 

Birector-General, Petroleum Department, Agency of Natural Resources and Energy 

Department Directsr-General, Machinery and Infomation Industries Bureau 
Director-General for Commercial Affairs 

Birector-General, Basic Industries Bureau 
Director-General, Machinery and Information Industries Bureau 

Director-General, International Trade Policy Bureau 

Vice-Minister for International Affairs 
Advisor to MlTI 

Advisor to Japan Economic Foundation (JEF) 
Advisor to the President, The Bank of Tokyo-Mitsubishi, Ltd. 
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Stanislav Zhiznin 

Ministry of Foreign Affairs 

Dr. Stanislav Z. Zhiznin- Senior Counselor of Department of Economic 
Cooperation of Ministry of Foreign Affairs of Russia. His responsibilities - 
international aspects of the energy policy of Russia (EA, OPEC, energy cooperation 
within G-8, Global Energy Esmms, Energy Charter Conference, Energy Dialogue 
with EU, Caspian region petroleum issues, M E 6  energy issues and others). 
Diplomatic carrier -since 1977. Experience in international energy policy issues- 
since 1989. Member of the experts group for designing international part of Energy 
Strategy of Russia. 

Educatiore- JSharkov Aviation Institute (energy unit engineer), Diplomatic 
Academy (international economic relations), PhD. in world economy. 

Author of the book "Energy Diplomacy of Russia" (1999), chapters in the 
books "New Energy Policy of Russia (1 99.5)", "Energy Security of Russia (2000>", 
"Oil aspects of Energy SecuHlty of Russia (2001)" and more than 40 articles on 
international energy problems including "Russia on gas markets in North-East 
Asia"(l998), "Energy security in Asian Pacific Area"(2000), 'Gas Priorities of 
Russian Diplornacy"(2000), "Russia in World Oil Markets"(2000). 

Lecturer in the Diplomatic Academy of the Ministry of Foreign Affaires of 
Russia (the course "Energy Diplomacy of Russia") and in the Academy of State 
Sellrice at the President of Russia ( the course "Strategic Priorities of Russia in the 
World Energy and Diplomacy"). 
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Personal Information 
Bate of Birth 

Place of Birth 

Marital status 
Language skills 

Luvsanvandan BOLD 
VICE-CHAIRMAN 

NORTH-EAST ASIAN ASSOCIATON 

Education 

1 979- 1 986 

1 969- I 979 

Work Experience 
2001 - 

2800- 

2m0- 
2000- 

1999-2000 

1999-2000 

1999 

dh of October, 1961 
Ulaanbaatar, Mongolia 

Married 

English, German, Russian 

Saciety researcher, Bachelor of Social Science 

Institute of Trade Unions, in former GDR(Germany) 
Secondary and High school No.23 
Ulaanbaatar~ Mongolia 

Chairman 

Committee on the Promotion of Foreign Investment 
Vice-Chairman 
North-East Asian Association 
President of Mongolian Banker’s Association 
Chairman 
Board of Governors of Golsmt Bank 
Vice President 

Committee on Social and Economic Question of LPU 
Member 
Executive Committee of Inter Parliamentary UnionjlPU) 
Chairperson 
Asia-Pacific Group of IPU 



1996-2000 , 

1 993- 1 996 

1 992- 1 993 

1 990- I 992 

1990- 1 992 

1989-1 991 

1 983- 1 989 

Member of the Stale Ikh Khural 
Parliament of Mongolia 
President, CEO 
"Bod International" Holding co., Ltd and Gotornt Bank 
Leader of the Wor!d 
Students' Youth Center of Mongolians 
Member of State Baga Husal 
Parliament of Mongolia 

Deputy 
People's Great Hcmral of Mongolia 
Deputy Chairman, Secretary General 
Mongolian Students' Union 
Instructor at the Central Council 
Mongolian Trade Unions 
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KYQUNG SOOL m 

D A r E  OF 
BIRTH 

CITIZENS HIP 

MARITAL 
sTmus 

EDUCATION 

WORK 
EXPERIANCE 

PUBLICATION 

(Coauthored) 

DEC. 15 1359 

KOREA 

Married 

B.A. (19823, Business Administration 
Chungnam National University, Daejoen, Korea 
Master of Science (1998), Energy Economics and Planning, School of 
Environment, Resources and Development, Asian Institute of Technology 
Doctoral Student (1998-now), Energy Economics and Planning, School of 
Environment, Resources and Development, Asian Institute of Technology 

Research Associate(lS85- 1990) at KEEI(Korea Energy Economics Institute) 
Seiiior Researcher(1990-2001) at KEEE 
Research Fellow(2001-now) at KEEI 

An Evaluation of U.K.’s National Communication to UNFCC, June, 
1995, KEEH 
An Establishment of Regional Energy Plan of Chungju-City, Jan., 1995, 
mEr 
A Study on the Supporting System for Development of Regional Energy 
Planning, 1996, KEEI 
A Study on the Forecast and Analysis of Sourth-North Korean 
Integrated Energy Demand, 2001, KEEI 

A Note on the Supporting System for the Development of NPiSE(New 
and Renewabie Sources of Energy), Dec., 1985, KEEI 
A Study on the Evaluation of the Domestic Potential of NRSE, Mar., 
1987, KEEI 
A Note on the Policy Implication of the Promotion of R&D of NRSE, 
Apr., 1988, KEEI 
An Evaluation of the Energy Potential of Solid Waste and a Policy for 
the Desemination of the Use of Solid Waste Energy, Apr., 1989, KEEI 
Fornulation of NIiSE Statistical Information Network and Development 
of Computing Program, Feb., 1990, KEEI 
An Evaluation Method for National NRSE R&D Program, Apr., 1990, 
KEEI 
A Survey on the Consumption of Domestic Alternative Energy, Mar., I 

1991, KEEI 
An Assessment of Sectoral Demand Potential of NRSE, Apr., 1991, 



KEEI 
Korea Energy Demand and Supply 1990, May, 1991. KEET 
A Report from the Factor Analysis of Long-term C02 Emission Growth, 
DK., 1992, KEEI 
A Note on the Optimal Air Pollution Strategies of Energy Sector, June, 
1992. KEEI 
Long-term Response Strategies of Energy Sector to Combat Global 
Warming, Feb., 1992, KEEI 
UN Climate Convention and Korean Response Strategy, Nov., 1992, 
KEEI 
Energy Demand Outlook and National Energy Policy Toward the 21st 
Centry, Nov., 1993, KEEI 

* UN Climate Convention and Korean Response Strategy, De., 1994, 
KJ2Ef 

* Climate Convention and Korean Response Strategy(II), Dec., 1995, 

- Long-term National Initiatives for New Economic Developmcnt Plan. 

* An Establishment of Regional Energy Plan of Kyounggi Province, 19%, 

. Technological Response Strategies to the International Energy/ 

KEEI 

(Energy and Resources Sector), 1996, E E I  

KEEI 

Environmmt Change in Commerce and Househo!d Sector, 1996 , KEEl 
A Study on the Establishment of National Energy Planning, 19cX, KEXI 

- Long-term Energy Outlook and Strategy Development for the 21th 
Century in Korez, 2001, KEEI 
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Young Sik Jang 
State University of New Yo& 

Personal Information 

Date of Birth 
Place of Birth 

Marital status 

Education 

1963 
1965 
1969 

Work Experience 
1968- 

200 1.6- 

1 998- 1 999 

1 99% 
1 988- 1 993 
1 984- 1 985 

12 November, 1932 
Seoul, Republic of Korea 
Married 

Seton Hall University, Bachelor of Management 
State University of New York, MA 

State University of New York, 
Ph.D. in Economics 

Professor, BepaPtrnent of Economics 

State University of New York 
Professor, 
Graduate School of International Policy 
Korea Development Institute 
President 
Korea Electricity Power Corporation 
President, WAN0 
Advisor, State Government of New York 
Advisor. lBRD 
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asayoshi Soga 

Senior Economist 
institute of Energy Economics, Japan 
Tel: 81 -3-5547-821 7 Fax: 81 -3-5404 -9430 

an Ghoi 

Senior Economist 
Institute of Energy Economics, Japan 
Tel: sa -3-5547-021 7 Fax: 81 -3-5401 -9430 

- 240 - 



Energy Systems Institute 

Graduated from lrkutsk Technical University with Master degree in 
Computer Management and Large Scale Energy Systems. 

Join Siberian Energy Institute of the Russian Academy of Sciences, 
Siberian Branch in 1982. Received Ph.14. degree in 1993. Head of 
laboratory. Area of scientific interests: energy systems 
development in Asian regions of Russia and in NEA countries, 
environmental issues, economic evaluation, modelling. 
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PERSONAL 

Name in Full 
Date of Birth 
Current Position 

: Sunwoo, Hyun-Bum 
: December 28, 1934 
: Chairman, North-East Asia Energy Forum, Korea 

Chaimman, Dong-Duk engineering Co., Ltd 
Other Languages : English and Japanese 

EDUCATION 

1953. - 1957. : Seoui National University, Korea. 
Master of Science, Electrical Engineering 

1988. - 1989. : Seoul National University, Graduate 
School of Public Administration 

EXPERIENCE 

2081 - currently 
1998.9 - 2800.9 
1995.3 - 1998.4 

: Chairman, Dong-Duk Engineering Company. 
: President, Piece Net-work Korea company. 
1. President, Bae-Lim L.N.G. and Private Power Project. 
: President & C.E.O., Dae-Lim Engineering Co., Etd. 
: President & C E O ,  Korea Gas Engineering Co., Ltd. 
: Executive Vice President, Korea Gas Corporation 
: Vice President, Planning, Production and Business Div 

1993. 3 - 1995.3 
1987. 4 - 1993.3 
1985. 8 - 1987.4 

Korea Gas Corporation 



1983. 8 - 1985.8 : Vice President, Planning and Construction, Korea Gas 
Corporation. 

1980. 10 - 1983.8 : General Manager, Technology Developing Dept. and 
Liquefied Katural Gas Dept., Korea Electric Power 
Corporation 

1976. 1. - 1980.10. : Deputy General Manager, Power Generating Bept. & 

1974 - 1976 Instructor, EIcctricaL Engineering, Hong-ik University 
1971.1 - 1974 : Manager, Thermal Power Generating Biv. E P C O .  
1964.10. - 1971 Assistant Manger, Thermal Power Plants and Power 

Power Developing Dept. KEPCQ. 

Generating Div. KEPCO. 
1957. 4 . : Joined Korea Electric Power Corporation. Worked in 

the field of power transmitting, distribution and 
thermal power plants. 

License : Professional Engineer, 
Electric Power Generation, 'Transmission & Distribution 

1995 - currently : Vice Chairman 

1996 - 1998 : Chairman, 

1998 - currently Chairman, North-East Asia Energy Forum, Korea. 

Korea Pan- Asian Natural Gas Pipeline Association 

The Korea Society for Energy Engineering 
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GOVINBA RAJ TIMILSINA 

Center for Energy-Environment Research & 
Development (CEERD), Energy Program, Asian 
Institute of Technology 
PO Box 4, Klong h a n g  
Patlhumthani I2 120, Thailand 
Phone : (66-2) 524-6215 
Fax : (66-2) 524-5441 
E-mail: 

Nationality : Nepalese 
Date of Birth : E 5th January 1966 

Doctor of Engineering (Energy Economics and Planning), Asian Institute of Technology, 
Bangkok, Thailand, April 2801. 

Master of Engineering (Energy Economics and Planning), Asian Institute of Technology: 
Bangkok, Thailand, August 1994. 

Bachelor of Engineering (Electrical), Motilal N e h  Regional Engineering Collage, 
Allahabad, India, July 1990. 

1. 

2. 

7 
2. 

4. 

5 .  

6. 

7.  

8. 

9. 

10. 

Project management and coorhatron as well as working as a key scientific researchers in research and 
consultancy projects across a board range of energy, environment and climate change policies at national 
and regional levels in Asia and the pacific region. 
Energy data and market analysis, energy demand and sypply forecasting using both econometric as well 
as end-use accounting approaches. 
Development and implementation of a number of models for energy and environmental policy analysis 
such as General Equilibrium Models; energy supply forecasting models (e.g., EFBM, MARK& 
WASP); energy demand forecasting models (e.& MEEDES, MAED), Energy System Model (ENPEP, 
LEAP); statistical tools (e.g., SPSS), optimization tools (e.g., XA, and LMDO). 
Establishment, management and administration of a regional energy and envieonmental database, namely, 
Database for Variable Outputnnput Data (DBAVOID), for 22 countries of Asia and the Pacific region. 
Project feasibility studies (econonlic and financial analyses) and evaluation; preparation of project 
proposals and bidding documents. 
Design and implementation of energy and environmental surveys for collecting data and information to 
maintain the energy and environmental database, and to provide with inputs to a number of praject 
activities. 
Instruction of courses on energy data analysis, energy demand analysis and forecasting and energy price 
theory for graduate students and supervise thesis and dissertation works. 
Design and implementation of short-term training courses on energy-environment and climate change 
policies. 
Writing academic papers for publications in the peer-reviewed international journals and for 
presentations in the international conferences and workshops. 
Serving as a consultant and resource person for a number of mtemationaI organizations including Asian 
Development Bank (ADB), World Bank, Economic and Social Comiission for Asia and the Pacific 
(ESCAP). Food and Agricultblral Organization (FAO), International Atomic Energy Agency (IAEA) and 
United Nations Environmental Program (UNEP) in the field of energy-environment and climate change 
policies. 
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WORK HISTORY 

Eniplo yer : Asian Institute of Technology (AIT), Bangkok, Thailand 
Position : Senior Research Associate 
Responsibility : Working as a scientific researcher on research and training activities in the field of energy, 

environment and climate change and working as an instructor for post gaduate students at 
Energy Program, AIT. 

Key Assignments: 
1. 

2’ 

3. 

4. 

5 .  

6 .  

7. 

8. 

9. 

10. 

11. 

12. 

Id. 

14. 

Feasibility Assessment of Nuclear Power Projects under the Clean Development Mechanisms in 
Selected Asian Countries, ZAEA, Oct. 1999 - Continue. 
Energy Sector Development for the Islamic Republic of Iran, World Bank, September 1999 - 
Continue. 
Environmental Implications of Power sector Restructuring in Asia, International Atomic Energy 
Agency (IAEA), Oct. 2001 - April 2001. 
A Survey on Potential for Energy and Environmental Cooperation in South Asia and Indo-China 
Region, New Energy Development Organization, Japan, Jan. 2001 - April 2001. 
Regional Workshp on Economic Analysis of the Key Issues of the Buenos Aires Plan of Action 
(BAPA), Asian Development Bank (ADB) and United Nations Development Program 
(UNEP), Qct. 2000. 
Sub-regionarnationai Workshops on Issues before COP4 under RETA 5861 in Manila, 
Islamabad, C ~ l ~ m b o ,  Kathmandu, Kuala Lumpur, Dhaka and Jakarta, ADB and W E P ,  July - 
Sept. 2Q00. 
Clean Technologies in Selected Industries in Asia: Cment Status and Potential for TechnoEogy 
Transfer, ABEME, France, Oct. 1999 - Dec. 2000. 
Training on Climate Change Science, Mitigation Policies and htemational Rcs~Q~s:: for the 
Ministry of Energy WOE), Iran, Nov. - Dec. 1999. 
A Survey of Environmental and Energy Conservation Policies and Technologies in Asia, NEBO, 
Japan, Dec. 1999 -May 2OC3. 
Energy Sector Pol i~y  Review of the Developing Member Countries of the Asian Development 
Bank, Asian Development Bank (aDB), Jan. - May 1999. 
Pricing Incentives in a Renewable Energy Strategy in Thailand, Nationai Energy Policy Office 
of Thailand, Oct. 1997 - Sept. 1998. 
Asia Least Cost Greenhouse Gases Abatement Strategies (ALGAS), ADR, Aug. 1997 - Bec. 
1999. 
Coal and Natural Gas Competition in APEC Economics, Asia Pacific Energy Research Center 
(APERC), Sept. 1998 - August 1999. 
Thailand Energy Strategy and Policy Sfxdy, National Energy P o k y  Office of Thailand, Mar. 
199s - Jun. 1999. 

Employer 
Position Research Associate 
Responsibility : Energy and Environment Database development and management under the 

framework of various projects of international organizations (UN, ESCAP, ADD, 
World Bank). 

Asian Institute of Technology, Bangkok 

Key Assignments: 
1. Wood Energy Today for Tomorrow, Food and Agricultural Organization (FAO), Jan. - Dec. 1997. 
2. Wood Energy Today, FAO, Jan. - Bec. 1996. 
3 .  Programme for Asian Cooperation on Energy and Environment (PACE-E), Sub-activity EEP-1: 

Energy Survey Methodology Design and Sub-activity EEP-2: Inter fuel Substitution Analysis and 
Modeling in Asian Developing Countries, UNESCAP and UNDP, Jan. I994 - Dec. 1997. 

4. Third Regional Training on Wood Energy Planning, Regional Wood Energy Development 
Program in Asia (RWEBP)/FAO, Aug. 1997. 
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5 .  

6. 
7. 

8. 

9. 

Training Workshop on Energy and Environmental Database (DBA-VOID) for Asian and the Pacific 
Countries, Asian Institute of Technology (AET), April-May 1997. 
Second Regioml Training on Wood Energy Planning, RW'EDB/FAO, Sept. 1996. 
Training on Energy Economics and Planning for the Ministry of Industry, Mines and Energy of 
Cambodia, MT/ADB, Aug. 1996. 
Energy Policy Analysis and Planning to the Year 2020: Energy Master Plan in Malaysia 
(nllALi93/001), Economic Planning Unit, the Prime Minister's Office, Malaysia, Aug. 1994 - Dec. 
1995. 
Energy Demand Analysis in 12 Asian Countries, World Bank, March- Sept. 1995. 

10. Regional Workshop on Energy Surveys, UNDP/ESGAB/AIT, Sept. 1994. 
1 1. Training Workshop on Energy Database and Sectoral Demand Analysis and Long term Forecast for 

Asian and the Pacific Countries, AI", August 1994. 

Employer : Nepal Electricity Authority, Distribution & Consumer Service Directorate, 
Technical Service Department, Kathandu, Nepal. 

Position : Engineer/System Planner 
Responsibility : Electricity Distribution System Planning and Design, Preparation of Equipment's 

Specification, Evaluation of Bids and Feasibility Study Reports etc. 

Employer : Nepal Telecommunication Corporation, Network Planning Department 
Position : EngineedNetwork Planner 
Responsibiiity : Detailed Demand Forecasting. Outside 'Network Planning & Design, Cable Network 

Project ImpBernentation etc. 

COMPUTER EXPERTISE: 

Computer Basics: MS Office, FORTRAN, PASCAL. 
Specific Software: Computer software for economic analysis (e.g., GAMS, Time Series 

Analysis, SPSS, XA, and LINDQ); Software related to energy planning 

DECPACK) 
(EEOM-ENV, MEEDES-EW, DBA-VOID, ENPEP, WAPS, DECADES, 

Timilsina G. R. and T. Lefevre, Financing Solar Thermal Technologies under DSM Programs: An 
Innovative Approach to Promote Renewable energy. International Journal of Energy Research, 

Timilsina GR.,  T. Lefevre and S. Shrestha, Techno-Economic Databases for Environmental Policy 
Analysis in Asia: Requirements and Barriers, P~llution Atmospherique, pp. 79-88, October 2000. 

Timilsilaa 6. R. and T. Lefevre, Reducing GHG emissions from the Power Sector in Developing 
Asian Countries: An AIJ Prospective, WorldResourcc Review, Vol. 1 I, No.1, PP. 115-131, 1999. 

Timilsina 6. R. and T. Lefevre, Government Policies and Strategies for Developing and Promoting 
Renewable Energy in Asia: An Qverview, Renewable Energy, Vol. 16, PP. 2648-2651, 1998. 

Shrestha R.M. and 6. W. Timilsina, A Divisia Decomposition Analysis of NO, Emission Intensities 
for the Power Sector in Thailand and South Korea, Energy The International Journal, VoB. 23, No. 

Shrestlna R.M., G. R. Timilsirma, P. Khumnnoragkol, W.K. Bisavas and S. Sinbanchsngjit, 'TO2 
Mitigation Potential of Efficient Demand-Side Technologies: A Case of Thailand, Energy Sources, 

VOl. 24, pp. 503-5 IO, 2000. 

6, PP. 433-438, 1998. 
. 

Vol. 20, NO. 3, PP. 301-316, 1998. 



Shrestha R.M. and G. R. Timilsina, SO2 Emission Intensities of Power Sector in Asia: Effects of 
generation Mix and Fuel Intensities Changes, Energy Economics, Vol. 19, No. 3, 1997. 

Shrestha R.M. ahd G. R. Timilsina, Factors Affecting GO2 Intensities of Power Sector in Asia: A 
Divisia Decomposition Analysis, Energy Economics, Vol. 18, No. 4, 1996. 

Lefevre, T. and G. It. Timilsina, Factors Affecting Inter-Fuel Substitutions in Energy Demand in Asia, 
ASEAN Energy Journal, Vol. 1, No. 1, 1997. 

Shrestha R.M. and 6. R. Timikina, P ~ ~ d u c t i ~ e  Efficiency of Electric Utilities in Asia: A 
Comparative Study, Revue de finergie, Sept. 1995. 

Shrestha R.M. and G. R. Timikina, The Additionality Criterion for Identifying Clean Devefopment 
Mechanism Projects under the Kyoto PrQtOCOl, Energy Policy Forthcoming. 

TimiIsina G. W. and R.M Shrestha, A General Equilibrium Analysis of Economic and 
Environmental Consequences of Carbon Tax in a Developing Country: Case of Thaiiand, 
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