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FOREWORD 

The European Parliament - and in particular the Committee on Research, Technological 
Development and Energy - has always shown a keen interest in matters concerning energy in Asia 
and the areas of, and prospects for, possible cooperation in the energy sector between Asia and the 
European Union. 

Energy is an important factor in the future development of all the countries in Asia, Energy is 
particulan'y important in that if sets the limits of future economic growth and the restructuring and 
development of the economy as a whole in the Far East, 

In addition energy is a key sector of economic life in the Far East where large quantities of energy 
are often used inefficiently, It goes without saying that the energy sector plays an important role in 
improving environmental and living conditions in Asia because of the pollution it causes directly or 
indirectly. Furthermore, developing the energy sector in the countries of Asia is of crucial importance 
for the future development of East- West cooperation, the global energy market, safeguarding energy 
supplies internationally and, most importantly, the global environmental problems connected with the 
use of energy (COJ 

The Committee on Research, Technological Development and Energy is planning an initiative on the 
prospects for, and possible areas of, cooperation in the energy sector between the European Union 
and the countries of Asia. An initial study ('European Union - China: Energy Cooperation', W24, 
November 1996) looked only at energy in China and oppodunities for cooperation with that country. 
The present study discusses these issues in relation to the other countries af the Far East (ASEAN 
States, Japan and Korea). 

At the request of the Committee on Research, Technological Development and Energy, the 
Directorate-General for Research has commissioned an external study on cooperation in the energy 
sector with the Far East states (ASEAN, Japan and Korea). The aim of the study is to collate 
background material forthis initiative on the part of the European Padiament with a view to drawing 
up an action plan in this policy area. 

.................................................. 

VORWORT 

Das Europaische Padament - und insbesondere der AusschuB fur Forschung, technologische 
Entwicklung und Energie - hat stets besonderes lnteresse an Themen bekundet, die die 
Energiesituation in Asien und die Bereiche und Perspektiven moglicher Zusammenarbeit im 
Energiesektor zwischen Asien und der Europaischen Union betreffen. 

Energie ist ein wichtiger Faktor fur die zukunftige Entwicklung aller asiatischen Lander. Energie ist 
von besonderer Bedeutung, da sie Grenzen fur das zukunftige Wirtschaftswachstum, die 
Restrukturierung und die Entwicklung der gesamten Wrtschaft in Fernost setzt. 

Daruber hinaus ist Energie ein Schlusselsekfor im wirtschaftlichen Leben in Fernost, WO gmBe 
Mengen von Energie haiufig ineffizient genutzt werden. Selbstverstandlich spielt der Energiesektor 
bei der Verbessenmg der Umwelt- und Lebensbedingungen in Asien wegen der Umweltbelastungen, 
die er direkt oder indirekt verursacht, eine wichtige Rolle. AuBerdem ist die Entwicklung des 
Energiesektors in den asiatischen Landern von ausschlaggebender Bedeutung fur die zukunftige 
Entwicklung der Ost- West-Kooperation, des weltweiten Energiemarktes, der internationalen 
Sicherung der Energieversorgung und vor allem wegen der globalen Umweltprobleme im 
Zusammenhang mit der Energienutzung (Cod. 

Der Ausschun fur Forschung, technologische Entwicklung und Energie plant eine Initiative zu den 
Perspektiven und moglichen Bereichen der Zusammenarbeit im Energiesektor zwischen der 
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Europaischen Union und den asiatischen Landem. In einer ersten Studie ("European Union - China: 
Energy Cooperation", W24, November 1996) wurden nur die Energiesituation in China und 
Kooperationsmoglichkeiten untersucht, Die vorliegende Studie untersucht diese Fragestellung fur 
die ubrigen Lander in Fernost (ASEAN-Sfaaten, Japan und Korea). 

Die Generaldirektion Wissenschaft hat - auf Anfot-derung des Ausschusses fur Forschung, 
technologische Entwicklung und Energie - eine exteme Studie zum Thema Zusammenarbeit mit den 
Staaten in Femost (Asean, Japan, Korea) im Energiesektor in Auftrag gegeben. Die Zielvorgabe der 
externen Studie ist, Hintergrundmaterial fur diese Initiative des Europaischen Parlaments 
zusammenzusfellen, namlich fur die Entwicklung eines Aktionsplans in diesem Politikbereich. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

AVANT-PROPOS 

Le Parlement europeen - et notamment sa commission de la recherche, du developpement 
technologique et de I'energie - a toujours accorde un intekt particulier aux themes qui touchent a 
la situation energetique en Asie ainsi qu'aux perspectives et aux domaines possibles de coop6ration 
dans le secteur de I'energie entre I'Asie et /'Union europeenne. 

L'energie est un facteur important pour le developpement futur de tous les pays asiatiques. Elle revet 
une importance pariiculiere en ce sens qu'elle fixe les limites de la future croissance Bconomique, 
de la restructuration et du developpement de /'ensemble de I'economie en Extkme-Orient. 

Ajoutons que I'energie est un secteur cl6 de la vie economique en Extdme-Orient, dgion dans 
laquelle de grosses quantites d'energie sont souvent utilisees de maniere inefficace. I1 va sans dire 
que, eu egard a la pollution qu'il engendre directement ou indirectement, le secteur de I'energie joue 
un f i le determinant pour ce qui est de /'amelioration de I'environnement et des conditions de vie en 
Asie. Le developpement du secteur de I'energie dans les pays asiatiques revet en outre une 
importance capitale pour /'evolution de la cooperation Est-Ouest, du marche mondial de I'energie 
et de la securite internationale de I'approvisionnement energetique, mais aussi et surtout eu egard 
aux problems environnementaux, lies a /'utilisation d'energie (COJ, qui se posent a I'echelle de la 
pianete. 

La commission de la recherche, du developpement technoiogique et de IGnergie se propose de 
prendre une initiative concernant les perspectives et les domaines possibles de cooperation dans 
le secteur de I'energie entre /'Union europeenne et les pays asiatiques. Une premiere etude 
("Union eurofienne-Chine: coofiration dans le domaine de I'energie", W24, novembm 7996), a ete  
consacke a I'examen de la situation energetique en Chine et aux possibilites de cooperation avec 
ce pays. La pdsente etude examine ces mbmes aspects, relafivement aux autres pays 
d'Extkme-Orient (pays de I'ANASE, Japon et Code). 

A la demande de la commission de la recherche, du developpement technologique et de I'energie, 
la Direction generale des Etudes a commande une etude externe sur le theme de la cooperation 
dans le secfeur de I'energie avec les pays d'Extr6me-Orient (ANASE, Japon, Code). L'objectif est 
de dunir des elements d'information pour cefte initiative du Parlement europeen, en vue de 
/'elaboration d'un plan d'action dans ce domaine. 

DIRECTORATE-GENERAL FOR RESEARCH 

Luxembourg, June l99 7 
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EXECUTIVE SUMMARY 

The ASEAN countries, Japan and South Korea: Basic economic indicators 

The study focuses on the energy situation in the ASEAN ( Association of South East Asian Nations) 
countries: Indonesia, Malaysia, Thailand, Singapore, Philippines, Brunei and Vietnam. A short 
description of the energy situation in Japan and South Korea (in the following only called Korea) is 
also included. 

The economy in these countries (ASEAN, Japan, Korea) reveals - compared with other economic 
regions in the world - the highest growth rates. Also the population in this region (size of about 500 
million) is growing substantially (about 2 % p.a.). Due to this demographic and economic growth the 
consumption of energy in this region could nearly double in the period between 1990 and 2010. 

The energy sector deserves special attention in the context of relations between Europe and the 
above mentioned countries (ASEAN, Japan, Korea), especially between Europe and ASEAN, 
because 

the growing energy consumption has major repercussions for the world's energy markets and 

the growing energy market is of prior importance for Europe's energy equipment industry 
the environmental impacts related to the increased energy consumption are not only of regional, 
but also of global importance, in particular the energy related greenhouse gas (GHG) emissions. 

Most of the ASEAN countries are in a transitory stage: from dependence on agriculture to a reliance 
on rapid industrialisation, from a largely rural society to a predominantly urban one, from a low- 
income to a solidly middle-income country, from a labour intensive to a capital intensive economy 
based on increasing energy consumption. 

The region under consideration cannot be regarded as an homogenous entity: besides Japan as one 
of the leading world economies "it includes not only the maturing industrial economies of South 
Korea, ...... and Singapore, but (also) countries such as Malaysia, Thailand and Indonesia which 
have initiated a process of modernisation and greater integration with the world economy, as well 
as those, including Vietnam, which are potentially on the threshold of development"': 

herewith for Europe's security of energy supply 

0 Japan's GDP of US $3085 Bn. in 1995 (1987 prices) is approximately seven times the GDP 

b Singapore, Brunei and South Korea are - besides Japan - the wealthiest countries within the 

0 All the other ASEAN countries (Indonesia, Thailand, Philippines, Vietnam) are still developing 

of the whole ASEAN (US $428 Bn.) and still 4.5 times the total GDP of ASEAN together with 
South Korea. The GDP per capita in Japan in 1995 was US $ 24,665 ( again, 1987 prices). 

region; GDP per capita for these countries is in the range of US $ 13,650 (Singapore) to US 
$ 5,269 (South Korea), (again 1987 prices). 

countries with a GDP per capita ranging from US $ 1712 (Thailand) to about US $ 670 
(Vietnam and Indonesia), (again 1987 prices). 

Energy Situation in the ASEAN region: Key indicators 

The low level of development of most of the ASEAN countries is characterised by three other key 
indicators: 

A high share of rural population: in all ASEAN countries besides Singapore and Brunei the 
percentage share of rural population equals or is even higher than 50 %, in two ASEAN countries 
(Vietnam and Thailand) the rural population is higher than 70 %. This has further energy related 
implications. 

1 IEA: World Energy Outlook 1994, p. 143 
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The population’s access to electricity is low: in Indonesia about 24 Oh, Vietnam about 14 %, 
Philippines 61 Oh, Thailand 71 YO (1 990 estimates). 

A high share of non-commercial energy sources (particularly biomass, including firewood): in 
Indonesia about 30 % of primary consumption, in other ASEAN countries (e.g. in Vietnam) nearly 
50 %. The high share of traditional (= non commercial) fuels, especially fire wood, contributes in 
some countries (‘especially Thailand) at least partially to deforestation. 

Other M E A N  key indicators relating to energy production, consumption and energy trade are as 
follows: 

The total primary energy production increased from about 210 Mtoe in 1985 up to 356 Mtoe in 
1995, and a further increase up to around 427 Mtoe is expected for 2010. 
Indonesia and Malaysia are the two greatest energy producers among the ASEAN countries: 
Indonesia’s share of total ASEAN energy production is 54 YO, Malaysia‘s share is 21 YO (1995). 
The main share of total primary energy production is covered by oil (37 O/O) and gas (21 ”0). 

The gas share is expected to increase up to about 40 % in 2010. Oil is expected to decline not 
only as far as the percentage share of production (“only” 25 YO in 201 0) is concerned, but also in 
absolute terms, due to the continuing depletion of oil fields. 
Total primary energy consumption is expected to rise (from 150 Mtoe in 1985 and 283 Mtoe in 
1995) to around 500 Mtoe in 2010 (compared with EU 15: 1331 Mtoe in 1992). 
Energy consumption is mainly covered by oil and gas: in 1995 between 60 % and 100 % in 
Indonesia, Malaysia, Thailand, Brunei and Singapore, about 45 YO in the Philippines and about 
30 % in Vietnam “only” ( but 56 % expected in 2010). 
Dependence on oil is very high - with the transport sector as one of the main consumers. 
Therefore, all ASEAN countries are making efforts to reduce their dependence an oil. They 
attempt to replace ail by other energy sources, particularly gas. The percentage share of gas is, 
therefore, expected to rise substantially. The share of coal is also expected to rise substantially 
- all with environmental consequences. 
All ASEAN countries dispose of indigeneous energy resources, but only in four countries 
(Indonesia, Malaysia, Brunei and Vietnam) is indigenous production sufficient to meet the 
respective actual domestic demand. All other ASEAN countries are dependent on energy 
imports, especially oil imports. But because of the ongoing depletion of oil fields, oil production 
is declining. Indonesia, at present the greatest oil exporter of the ASEAN region, is expected to 
become a net oil importer at the beginning of the next millennium. Also ASEAN as a whole, at 
present a net energy exporter, will become a net energy importer at the beginning of the next 
millennium. 
The overall energy intensity is high and the energy efficiency is low. All ASEAN countries 
have a high potential for energy saving and energy conservation. A large amount of energy can 
be saved simply by “better housekeeping” without any additional costs or investments. 
But ASEAN‘s energy sector as a whole is in need of enormous investments. The financial 
means for the urgently required energy infrastructure investments cannot be satisfied by domestic 
funds. ASEAN countries have made international efforts to acquire funding and to attract 
international investors. 
Actual shortage of energy supply, the growing demand for energy, and the need to mobilise 
private capital have put pressure on state owned monopolies, especially in the electricity sector. 
Therefore privatisation programmes, a process of deregulation and the introduction of market 
instruments in general (price policy etc.) into the framework of energy markets have been 
undertaken. 
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Japan and Korea - in comparison with ASEAN countries 

Due to the actual low level of energy consumption, the ASEAN countries are - with a share of 7 YO 
of the total world population - consuming today only 2 % of world energy consumption (compared 
with the European Union, EU 15: 6 % of world population, but 16 % of world energy consumption). 
But the ASEAN countries will - due to the expected high growth rates in energy demand - increase 
their share of world energy consumption substantially within the near future ( until 2010). 

The great difference in the level of development between the ASEAN countries and the non-ASEAN 
states Japan and Korea is revealed by a comparison of the amount of energy consumption. 
Compared with the respective figures in all ASEAN countries, the primary energy consumption in 
Japan is about 1.8 times higher, and Japan‘s electricity consumption is about four times 
higher. Korea itself consumes almost half as much primary energy and about three quarters as 
much electricity as total ASEAN. 

In contrast to the ASE,AN region Japan and Korea dispose only of limited indigenous energy 
resources. Consequently, they are also heavily dependent on energy imports, especially on oil. 
The oil imports of Japan and Korea are mainly (around 80 %) provided by the Middle East. Taking 
into account the depletion of the ASEAN fields and the fact that ASEAN countries will become net 
energy importers in the near future, especially for oil, the growing additional energy demand of 
the whole region (ASEAN, Japan, Korea) could have major repercussions on the world energy 
markets, especially oil markets. 

Only Japan and Korea dispose of nuclear power plants. The massive nuclear power programme in 
these two countries is the strategic answer to their energy import dependency. 

Due to the expected increase concerning energy imports of all ASEAN countries, one might expect 
that the ASEAN countries will try to rely more on nuclear energy in the near future as well. For 
several years already, plans for nuclear power have been made in some ASEAN countries, in 
particular in Thailand and Indonesia; even Vietnam has already launched feasibility studies 
Concerning potential sites, costs and timing. With the expected increase of nuclear power in ASEAN 
countries the question of nuclear safety (including nuclear waste and non-proliferation issues) will 
be of major importance in the near future. 

Environmental Impact 

The expected increase of energy consumption in the whole region (ASEAN, Japan, Korea) will have 
a major environmental impact. As far as the global environmental impact is concerned, focus is on 
the contribution to greenhouse gas (GHG) emissions. Fossil fuels, especially coal, represent a main 
source of GHG emissions. The-share of fossil fuels in total energy supplying resources - and 
especially the share of coal - will increase rapidly in the ASEAN countries as well as in Japan and 
Korea. Therefore, the contribution of the whole region to worldwide GHG emissions will increase 
substantially; in the case of Indonesia, for example, it is  expected that CO, emissions will - 
within the next twenty years - reach a level 14 times (I) higher than today. 

The UN Framework Convention on Climate Change (FCCC) recognizes the principle of common but 
differentiated responsibilities to reduce GHG emissions. By signing the FCCC agreement the EU 
and all its Member States have not only committed themselves to reducing their own GHG 
emissions, but also to assisting each other as well as the non-Annex parties or developing countries 
in mitigating their GHG emissions. The FCCC calls such support activities “Activities Implemented 
Jointly” (AIJ) or shortly Joint Implementation (JI). Such JI-support can be given by transfer of 
resources including environmentally sound technologies (EST) and know-how. 

The E7-group (consisting of the leading energy suppliers of the G7 group) have recently started a 
pi lot JI project in Indonesia. This is the first JI project which relates to  direct concrete 
technology transfer. In the pilot project the E7-group supports the establishment of a decentralized 
electricity supply system for remote areas in the country. Main attention is paid in this project to 
renewable energies, in particular solar energy. 
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JI-projects offer a good opportunity to start cooperative actions and technology transfer including 
private sector investments to achieve the abatement goals of GHG emissions. 

EU co-operation and recommendations for EU policy options 

Several EU-programmes offer general instruments of international co-operation in the energy sector 
between the EU and ASEAN countries, Japan and Korea. But until “today the Community (€U) does 
not have any instrument dealing specifically with energy co-operation with Asia” ’, in particular with 
the ASEAN region, Japan and Korea. 

Therefore, for the development of a new co-operation strategy it is necessary to avoid partial 
solutions and to coordinate the various activities currently being carried out by the Community, the 
Member States and other providers of capital. The current EU-programmes and measures, mostly 
independent and isolated from each other, ought to be integrated into a consistent energy and 
environmental policy context. 

As mentioned above, there are three main reasons for the EU to strengthen bilateral energy and 
environmental co-operation with the ASEAN region in particular and in addition with Japan and 
Korea: 

Energy security: the expected rise of energy imports in the ASEAN countries, in Japan and in 
Korea may lead to upward price pressures on the world energy markets - with severe economic 
consequences for the EU-Member States. 
Business opportunities: the energy sector of the whole region offers enormous business 
opportunities for the European energy equipment industry. Economic growth and employment in 
the EU (so-called White paper goals) may depend on the successful participation of European 
industry in the market growth of this region. 
Global warming: protective measures only implemented in Europe will have only limited effects 
unless action is taken simultaneously on a global level - especially in the fast growing region of 
the ASEAN countries (including Japan and Korea). 

The following tasks are recommended as priority areas for further cooperation: 

Modernising and expansion of the electricity sector: 
The current supply level of electricity is low. A major part of required energy investments in the 
ASEAN countries accounts to the electricity sector. 

Promotion of natural gas: 
After the recent exploration of various gas fields in Indonesia, Malaysia, the Philippines, Thailand 
and Vietnam it has been concluded that the exploitation of these fields will require large 
infrastructure investments. 

Clean coal technologies 
Due to the expected high increase of coal consumption, the EU could contribute to the reduction 
of the resulting environmental impacts by supporting clean and efficient coal technologies. 

Rational use of energy (RUE) 
Well proven energy saving technologies in Europe could be transferred to the ASEAN countries. 

Strengthening the role of renewable energy sources (RES) 
Due to the high availability of biomass, modern technologies for utilising biomass in an 
economically viable and environmentally friendly way could be implemented. As the pilot project 
in Indonesia demonstrates, RES are the most favourable candidates for JI projects. 

1 EU-Commission: EUROPE-ASIA Cooperation Strategy For Energy, COM(96) 308 
final, 18.7.1996 
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In general, support should be given to the improvement of the framework conditions: an adequate 
legislative, institutional and pricing structure of the energy market is a prerequisite to nrobilising 
private capital and to implementing energy saving programmes. The reduction of emissions depends 
not only on technological measures. It also depends on reducing bamers to the diffus:-i! and transfer 
of technology and on the institutional implementation of changes in behaviour. 

To ensure the successful enforcement of practical measures concerning the above mentioned 
issues, the co-operation strategy could be institutionalised in an effective manner, e.g. 

establishment of a “European Transfer Center for Clean and Energy Efficient Technologies”: 
High energy production and consumption and an energy sector with low technical standards 
(production technologies, transportation standards, combustion technologies etc.) is leading to 
a high degree of energy inefficiency and a high environmental burden. Establishing a “European 
Transfer Center for Clean and Energy Efficient Technologies” could contribute substantially to 
improving the technical standards of the energy sector in the respective countries. This center 
could cooperate closely with the already existing Asian Institute of Technology (AIT) in Bangkok, 
which was entrusted with the overall coordination of the EC-ASEAN COGEN programme, a 
cooperation programme between the European Community and ASEAN in the field of 
cogeneration with a strong environmental component. 

EU / ASEAN working groups could be set up in order to analyse in detail all issues of mutual 
interest in the energy sector and to prepare policy recommendations, for example: analysis of 
future energy demand and supply and their repercussions concerning future energy security and 
energy prices; joint EU / ASEAN (including Japan and Korea) activities concerning GHG 
abatement policies and all questions concerning strategies in the field of climate change; 
feasibility studies and policy proposals concerning future gas supply (pipeline projects, 
infrastructure etc.) 

The EU should consider a targeted approach concerning its own support strategy for the energy 
sector in the ASEAN region (also including Japan and Korea) in order to define regions of main 
priority (for example Vietnam) to allow a more balanced development in the region as a whole. 

establishment of EU / ASEAN working groups 

Targeted EU-approach covering priority regions 

11 
PE 166.849 



European Union - Far East Asia: Energy Cooperation 

'he ASEAN countries: main energy indicators - a short overview 
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AUSFUHRLICHE ZUSAMMENFASSUNG 

Die ASEAN-Lander, Japan und Sudkorea: Grundlegende Wirtschaftsindikatoren 

Im Mittelpunkt der Studie steht die Energielage in den ASEAN-Landern: Indonesien, Malaysia, 
Thailand, Singapur, Philippinen, Brunei und Vietnam. Eine kurze Beschreibung der Energiesituation 
in Japan und Sudkorea (nachstehend Korea) ist ebenfalls beigefugt. 

Die Wirtschaft dieser Lander (ASEAN, Japan, Korea) zeigt - im Vergleich zu anderen 
Wirtschaftsregionen der Welt - die hochsten Wachstumsraten. Auch die Bevolkerung dieser Region 
(etwa 500 Millionen) weist ein erhebliches Wachstum auf (etwa 2% jahrlich). Aufgrund dieses 
demographischen und wirtschaftlichen Wachstums konnte sich der Energieverbrauch in dieser 
Region in der Zeit zwischen 1990 und 2010 nahezu verdoppeln. 

Der Energiesektor verdient vor dem Hintergrund der Beziehungen zwischen Europa und den oben- 
genannten Landern (ASEAN, Japan, Korea), insbesondere zwischen Europa und den ASEAN- 
Landern, besondere Aufmerksamkeit, da 

0 der wachsende Energieverbrauch bedeutende Auswirkungen auf die Energiernarkte der Welt 

0 der wachsende Energiemarkt von hochster Bedeutung fur die Energieanlagenindustrie 

0 die Umweltauswirkungen im Zusammenhang mit dem erhohten Energieverbrauch nicht nur 

und damit auf die Sicherheit der europaischen Energieversorgung mit sich bringen wird 

Europas ist 

regionale, sondem auch weltweite Bedeutung haben, insbesondere die energieabhangigen 
Treibhausgasemissionen. 

Die meisten ASEAN-Lander befinden sich im Ubergang: vom Stadium des Agrarstaats hin zu einer 
raschen Industrialisierung, von einer vorherrschend Iandlichen Gesellschaft zu einer uberwiegend 
stadtischen Kultur, von einer Billiglohnwirtschaft hin zu einem Land rnit soliden mittleren Einkommen, 
von einer arbeitsintensiven zu einer kapitalintensiven Wirtschaft auf der Grundlage verstarkten 
Energieverbrauchs. 

Die in Rede stehende Region kann nicht als homogene Einheit betrachtet werden: neben Japan als 
einer der fuhrenden Volkswirtschaften der Welt gehoren dazu nicht nur die reifenden Industrielander 
Sudkorea und Singapur, sondern auch Staaten wie Malaysia, Thailand und Indonesien, die einen 
Prozet3 der Modernisierung und starkeren Integration in die Weltwirtschaft eingeleitet haben, und 
andere, wie Vietnam, die potentiell an der Schwelle zur Entwicklung stehen' 

0 Das BIP Japans in Hohe von 3.085 Milliarden US-$ im Jahr 19895 (Preise von 1987) 1st in 
etwa siebenmal so groB wie das BIP aller ASEAN-Lander zusammen (428 Milliarden US-$) 
und noch 4,5 mal hoher als das Gesamt-BIP der ASEAN-Lander plus Sudkorea. Das Pro- 
Kopf-BIP in Japan betrug 1995 24.665 US-$ (wiederurn zu Preisen von 1987). 

das Pro-Kopf-BIP dieser Lander belauft sich auf zwischen 13.650 US-$ (Singapur) bis 5.269 
US-$ (Sudkorea) (wiederurn zu Preisen von 1987). 

Entwicklungslandern mit einem Pro-Kopf-BIP von zischen 1.712 US-$ (Thailand) bis etwa 
670 US-$ (Vietnam und Indonesien) (Preise von 1987). 

0 Singapur, Brunei und Sudkorea sind - neben Japan - die wohlhabendsten Lander der Region; 

0 Alle ubrigen ASEAN-Lander (Indonesien, Thailand, Philippinen, Vietnam) zahlen noch zu den 

IEA: World Energy Outlook 1994, S. 143 
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Energiesituation in der ASEAN-Region: Schlusselindikatoren 

Der niedrige Stand der Entwicklung in den meisten ASEAN-Landern kommt auch noch in drei 
weiteren Schlusselindikatoren zum Ausdruck: 

0 Ein hoher Anteil der landlichen Bevolkerung: in einigen ASEAN-Landern auner Singapur 
und Brunei liegt der Prozentanteil der landlichen Bevolkerung bei 50% oder sogar hoher, in 
zwei ASEAN-Landern (Vietnam und Thailand) macht die Iandliche Bevolkerung uber 70% 
aus. Auch dies wirkt sich im Bereich der Energie aus. 

Die Bevolkerung hat nur begrenzten Zugang zum Stromnetz: in lndonesien sind etwa 
24% der Bevolkerung angeschlossen, in Vietnam etwa 14%, auf den Philippinen 61% und 
in Thailand 71 % (Schatzungen von 1990). 

Ein hoher Anteil an nichtkommerzieiien Energiequellen (insbesondere Biomasse, 
einschliel3lich Brennholz): in lndonesien etwa 30% des Primarverbrauchs, in den ubrigen 
ASEAN-Landem (beispielsweise in Vietnam) nahezu 50%. Der hohe Anteil an traditionellen 
(= nichtkommerziellen) Brennstoffen, insbesondere Brennholz, tragt in manchen Landern 
(rnsbesondere Thailand) zumindest teilweise zur Entwaldung bei. 

Ansonsten sind fur die ASEAN-Lander folgende Schlusselindikatoren fur die Energieerzeugung, den 
Energieverbrauch und den Handel mit Energie zu nennen: 

0 Die Primarenergieproduktion insgesamt stieg von etwa 210 Millionen Tonnen Olequivalent 

0 lndonesien und Malaysia sind die beiden groSten Energieerzeuger unter den ASEAN- 

0 Der Hauptanteil an der Gesamtprimarenergieeneugung entfallt auf Erdol (38%) und 

im Jahr 1985 auf bis zu 356 Millionen Tonnen Olequivalent im Jahr 1995 und ein weiterer 
Anstieg auf bis zu etwa 427 Millionen Tonnen Olequivalent wird fur 2010 erwartet. 

Landem: der Anteil lndonesiens an der Gesamtenergieproduktion der ASEAN-Lander betragt 
54%, der Malaysias 21% (1995). 

Erdgas (21%). Es wird erwartet, dal3 der Erdgasanteil bis 2010 auf etwa 40% ansteigt. Der 
Olanteil wird voraussichtlich nicht nur prozentual ("nur" 25% der Gesamterzeugung im Jahr 
2010), sondern auch absolut zuruckgehen, da die Olvorrate immer mehr ausgeschopft 
werden. 

Millionen Tonnen Olequivalent 19085 und 283 Millionen Tonnen Olequivalent 1995) auf etwa 
500 Millionen Tonnen Olequivalent im Jahr 2010 (im Vergleich dazu EU 15 1992: 1.331 
Millionen Tonnen Olequivalent). 

60% und 100% in Indonesien, Malaysia, Thailand, Brunei und Singapur, auf den Philippinen 
zu etwa 45%, in Vietnam "nur" zu 30% (fur 2010 werden jedoch 56% erwartet). 

gehort. Daher sind alle ASEAN-Lander bestrebt, ihre Abhangigkeit vom 0 1  zu verringern. Sie 
versuchen, 01 durch andere Energiequellen, insbesondere Gas, zu ersetzen. Es ist daher 
anzunehmen, dal3 der Prozentanteil von Erdgas bedeutend ansteigen wird. Auch der Anteil 
der Kohle wird vermuthch betrachtlich zunehmen - mit allen damit verbundenen 
Umweltfolgen. 
Alle ASEAN-Lander verfugen uber einheimische Energiequellen, doch nur in 4 Landern 
(Indonesien, Malaysia, Brunei und Vietnam) ist die einheimische Produktion ausreichend, um 
die jeweilige derzeitige lnlandsnachfrage zu decken. Alle anderen ASEAN-Lander sind von 
Energie-, insbesondere Roholimporten abhangig. Wegen des standig voranschreitenden 
Abbaus der Olvorkommen ist die Erdolerzeugung rucklaufig. Indonesien, derzeit der grorJte 
Olexporteur der ASEAN-Region, wird vermutlich zu Anfang des nachsten Jahrtausends zum 
Nettoimporteur werden. Auch die ASEAN-Lander insgesamt, gegenwartig Nettoenergie- 
exporteur, werden mit dem Beginn des nachsten Jahrtausends zum 
Nettoenergieimporteur werden. 
lnsgesamt ist die Energieintensitat hoch, die Energieeffizienz dagegen gering. Alle 
ASEAN-Lander verfugen uber ein hohes Potential an Energieeinsparungs- und - 

0 Den Erwartungen zufolge wird der Gesamtprimarenergieverbrauch ansteigen (von 150 

0 Der Energieverbrauch wird hauptsachlich durch 0 1  und Gas abgedeckt: 1995 zwischen 

0 Die Olabhangigkeit ist sehr hoch - da der Verkehrssektor zu den Hauptenergieabnehmern 
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erhaltungsmoglichkeiten. Eine grot3e Menge Energie kann durch einfaches "besseres 
Haushalten" ohne jegliche zusatzliche Kosten oder lnvestitionen eingespart werden. 

bedarf auf. Die Finanzmittel fur die dringend erforderlichen lnvestitionen in c ' - 1  Energieinfra- 
struktur konnen nicht von einheimischen lnvestoren aufgebracht werden. Die ASEAN-Lander 
haben auf intemationaler Ebene Anstrengungen untemommen, um sich Mittel zu versc"?ffen 
und internationalen lnvestoren Anreize zu geben. 

und die erforderliche Mobilisierung von Privatkapital sind die staatsei6tiT.m Monopole, 
insbesondere auf dem Elektrizitatssektor, unter Druck geraten. Daher wurden 
Privatisierungsprogramme, ein Prozet3 der Deregulierung und der Einsatz von 
Marktinstrumenten generell (Preispolitik etc.) innerhalb der Energiemarkte eingeleitet. 

b Der Energiesektor der ASEAN-Lander insgesamt weist jedoch einen enormen Investitions- 

0 Durch die derreitige Verknappung der Energieversorgung, die wachsu ...te Energienachfrage 

Japan und Korea - im Vergleich zu den ASEAN-Lander 

Dank des gegenwartig niedrigen Energieverbrauchs entfallen auf die ASEAN-Lander - bei einem 
Anteil an der Wsltbevolkerung von 7% - heute nur 2% des Weltenergieverbrauchs (im Vergleich 
dazu die Europaische Union der 15: 6% der Weltbevolkerung, aber 16% des 
Weltenergieverbrauchs). Doch der Anteil der ASEAN-Lander am Weltenergieverbrauch wird - 
aufgrund der vermutlich hohen Wachstumsraten der Energienachfrage - in der nahen Zukunft (bis 
201 0) betrachtlich ansteigen. 

Der grone Unterschied zwischen dem Entwicklungsniveau der ASEAN-Lander und der Nicht- 
ASEAN-Lander Japan und Korea zeigt sich bei einem Vergleich in der verbrauchten Energiemenge. 
Im Vergleich zu den entsprechenden Zahlen der ASEAN-Lander, liegt der Primarenergieverbrauch 
in Japan etwa 1,8 mal hoher, der japanische Stromverbrauch etwa 4 mal hoher. Selbst Korea 
verbraucht nahezu halb so vie1 Primarenergie und etwa drei Viertel so vie1 Strom wie alle ASEAN- 
Lander zusammen. 

Im Gegensatz zur ASEAN-Region verfugen Japan und Korea nur uber begrenzte einheimische 
Energieressourcen. lnfolgedessen sind sie weitgehend von Energieimporten, insbesondere Roh- 
ol, abhangig. Die Olimporte Japans und Koreas stammen in erster Linie (zu etwa 80%) aus den 
Nahen Osten. Der stetig fortschreitende Abbau der Olvorkommen der ASEAN-Lander und die 
Tatsache, dat3 diese in naher Zukunft zu Nettoenergie- - insbesondere Rohol- - -importeuren werden 
und die steigende zusatzliche Energienachfrage der ganzen Region (ASEAN, Japan, Korea) 
konnte tiefgreifende Auswirkungen auf die Weltenergiemadde, insbesondere den Olmarkt, mit 
sich bringen. 

Nur Japan und Korea haben Atomkraftwerke. Das massive Atomkraftprogramm in diesen beiden 
Landern ist die strategische Antwort auf ihre Abhangigkeit von Energieimporten. 

Wegen des erweiterten Anstiegs der Energieimporte aller ASEAN-Lander konnte man vermuten, dat3 
die ASEAN-Lander versuchen werden, in der nahen Zukunft auch verstarkt auf die Nuklearenergie 
zu bauen. Bereits seit mehreren Jahren existieren in einigen ASEAN-Landern, insbesondere in Thai- 
land und Indonesien, Plane fur Atomkraftwerke; sogar Vietnam hat bereits Durchfuhrbarkeitsstudien 
fur potentielle Standorte, Kosten und Zeitplane auf den Weg gebracht. Angesichts des vermutlich 
bevorstehenden Anstiegs des Einsatzes von Atomkraft in den ASEAN-Landern wird die Frage der 
Atomsicherheit (einschlienlich Atommull und Nichtweiterverbreitung) in naher Zukunft hochste 
Bedeutung gewinnen. 

Umweltauswirkungen 

Das erweiterte Anwachsen des Anergieverbrauchs in der ganzen Region ASEAN, Japan Korea) wird 
mit erheblichen Umweltauswirkungen verbunden sein. Was die globalen Umweltfolgen anbelangt, 
so steht im Mittelpunkt der Anteil an Treibhausgasemissionen. Fossile Brennstoffe, insbesondere 
Kohle, sind eine Hauptquelle der Treibhausgasemissionen. Der Anteil fossiler Brennstoffe an den 
Energieversorgungsquellen insgesamt - und insbesondere der Anteil der Kohle - wird in den ASEAN- 
Lander sowie in Japan und Korea rapide ansteigen. Daher wird sich auch der Anteil der ganzen 
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Region an den weltweiten Treibhausgasemissionen betrachtlich erhohen; im Falle lndonesiens 
beispielsweise wird erwartet, dalS die CO,-Emissionen in den nachsten 20 Jahren auf 14 mal 
die heutige Menge ansteigen werden. 

lm UNO-Rahmenubereinkommen uber Klimaveranderungen (FCCC) wird der Grundsatz der 
gemeinsamen aber differenzierten Verantwortung fur eine Verringerung der Treibhausgasemissionen 
anerkannt. Durch die Unterzeichnung des FCCC-Ubereinkommens haben sich die EU und alle 
Mitgliedstaaten nicht nur verpflichtet, ihre eigenen Treibhausemissionen zu verringern, sondern auch 
einander sowie den nicht im Anhang genannten Parteien oder Entwicklungslandern bei der 
Reduzierung ihrer Treibhausgaseemissionen zu helfen. Im FCCC heinen diese unterstutzenden 
Maanahmen "gemeinsam durchgefuhrte Aktivitaten (AIJ) oder kurz Joint Implementation (JI). Eine 
solche JI-Unterstutzung kann durch die Weitergabe von Ressourcen sowie umweltfreundliche 
Technologien und Know-how erfolgen. 

Die E7-Gruppe (bestehend aus den fuhrenden Energieversorgern der G7-Gruppe) hat kurzlich ein 
JI-Pilotprojekt in lndonesien gestartet. Hierbei handelt es sich um das erste JE-Projekt, das 
einen direkten und konkreten Technologietransfer zum Gegenstand hat In dem Pilotprojekt 
unterstutzt die E7-Gruppe die Schaffung eines dezentralisierten Stromversorgungssystems fur 
entlegene Gebiete des Landes. Die Hauptaufmerksamkeit im Rahmen dieses Projekts gilt den 
erneuerbaren Energien, insbesondere der Sonnenergie. 

JI-Projekte bieten eine gute Gelegenheit fur den Beginn kooperativer Aktionen und die Weitergabe 
von Technologie sowie lnvestitionen des Privatsektors zur Verwirklichung der angestrebten 
Reduzierung der Treibhausgasemissionen. 

EU-Zusarnmenarbeit und Empfehlungen fur politische Optionen der EU 

Mehrere EU-Programme umfassen allgemeine lnstrumente d'er international'en Zusammenarbeit im 
Energiesektor zwischen der EU und den ASEAN-Lan.&rn, Japan und Korea. Doch bislang verfugt 
die Gemeinschaft (EU) uber kein Instrument, das spezidl der Energieusammemrbeit mit Asien, 
insbesondere der ASEAN-Region sowie Japan urd Korea, pwidrnet. i d .  

Daher ist die Entwicklung einer muen Kooperationsstrategie erford&&, damit Teill'osungen 
vermieden und d b  verschiedenen derzeit laufenden Aktivitaten der Gemeinschaft, der 
Mi€gbdstaaten und anderer Kapitalgeber koordiniert werden konnen. Die laufenden EU-Programme 
und -mafinahmen, rneist unabhangig und getrennt voneinander, sollten in einen schlussigen 
energie- und umweltpolitischen Kontext integriert werden. 

Wie bereits erwahnt sprechen drei Grunde fur eine Starkung der bilateralen Energie- und 
Umweltzusammenarbeit mit der ASEAN-Region insbesondere sowie zusatzlich mit Japan und Korea: 

e Energiesicherheit: der erwartete Anstieg des Energieimports der ASEAN-Lander, Japans 

e Geschaftsmoglichkeiten: der Energiesektor der ganzen Region eroffnete gewaltige 

und Koreas konnte die Preise auf den Weltenergiemakten nach oben treiben - mit schweren 
wirtschaftlichen Folgen fur die EU-Mitgliedstaaten. 

Geschaftsmoglichkeiten fur die europaischen Energieanlagenindustrie. Wirtschaftswachstum 
und Beschaftigung in der EU (die sogenannten Weifibuchziele) konnen von einer 
erfolgreichen Beteiligung der europaischen Wirtschaft an dem Marktwachstum dieser Region 
abhangen. 

begrenzt auswirken, wenn nicht gleichzeitig auf globaler Ebene gehandelt wird - 
insbesondere in der schnell wachsenden Region der ASEAN-Lander (einschlienlich Japan 
und Korea). 

e Globale Erwarmung: nur in Europa durchgefuhrte Schutzmafinahmen werden sich nur 

l Europaische Kommission: Strategie der Zusammenarbeit zwischen Europa und Asien im 
Energiebereich, KOM(96)308 endg., 18.7.1 996 
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Die folgenden Aufgaben werden als Prioritaten fur die weitere Zusammenarbeit empfohlen: 

0 Modernisierung und Expansion des Stromsektors: 
Der derzeitige Versorgungsgrad mit Elektrizitat ist niedrig. Ein Gronteil des 
Energieinvestitionsbedarf in den ASEAN-Landern entfallt auf den Stromsektor. 

0 Forderung der Erdgasgewinnung: 
Nach der jungsten Erkundung verschiedener Erdgasvorkommen in Indonesien, Malaysia, 
den Philippinen, Thailand und Vietnam wurde festgestellt, dal3 die Erschlienung dieser 
Vorkommen umfangreiche lnfrastrukturinvestitionen erforderlich machen wird. 

0 Saubere Kohletechnologien: 
Aufgrund des erweiterten starken Anstiegs des Kohleverbrauchs konnte die EU zur 
Verringerung der damit verbundenen Umweltfolgen beitragen, in dem sie saubere und 
wirksame Kohletechnologien unterstutzt. 

0 Rationelle Energienutzung: 
Erprobte europaische Energieeinsparungstechnologien konnten an die ASEAN-Lander 
weitergegeben werden. 

0 Starkung der Rolle der erneuerbaren Energiequellen: 
Dank der vorhandenen Fulle an Biomasse, konnten moderne Technologien fur den Einsatz 
von Biomasse in wirtschaftlich rentabler und umweltfreundlicher Form genutzt werden. W e  
das Pilotprojekt in lndonesien beweist, sind erneuerbare Energiequellen fur JI-Projekte am 
vielversprechendsten. 

Generell sollte eine Verbesserung der Rahmenbedingungen gefordert werden: eine angemessene 
gesetzliche, institutionelle und preisliche Struktur des Energiemarkts ist eine Vorbedingung fur die 
Mobilisierung von Privatkapital und die Einfuhrung von Energiesparprogrammen. Die Absenkung der 
Emissionen ist nicht nur von technologischen Mannahmen abhangig. Sie ist auch bedingt durch 
einen Abbau der Hemmnisse fur die Verbreitung und Weitergabe von Technologie sowie durch die 
institutionelle Durchsetzung von Verhaltensanderungen. 

Um eine erfolgreiche Durchsetzung praktischer Mannahmen im Zusammenhang mit den 
obengenannten Fragen zu gewahrleisten, sollte die Kooperationsstrategie wirksam institutionalisiert 
werden, beispielsweise durch 

e die Schaffung eines "Europaischen Transfer-Center fur saubere und energieeffiziente 
Technologien": 
Eine hohe Energiegewinnung bei hohem Energieverbrauch und einem Energiesektor mit 
niedrigem technischem Standard (Produktionstechnologien, Beforderungsstandard, 
Verbrennungstechnologien usw.) fuhrt zu hohen Energieverlusten und einer starken 
Umweltbelastung. Die Schaffung eines "europaischen Transfer-Centers fur saubere und 
energieeffiziente Technologien" konnte bedeutend zu einer Verbesserung des technischen 
Standards im Energiesektor in den jeweiligen Landem beitragen. Dieses Zentrum konnte eng 
mit den bereits bestehenden lnstitutionen COGEN EUROPE AND ASIA in Brussel und 
Bangkok zusammenarbeiten. 

EU-ASEAN-Arbeitsgruppen sollten gegrundet werden, um alle Fragen von gemeinsamem 
Interesse im Energiesektor im einzelnen zu prufen und Empfehlungen fur den kunftig zu 
verfolgenden Kurs ausarbeiten, beispielsweise Analyse der kunftigen Energienachfrage und 
-versorgung sowie ihrer Auswirkungen auf die kunftige Energiesicherheit und die 
Energiepreise; gemeinsames Vorgehen der EU und der ASEAN-Lander (einschliefilich Japan 
und Korea) bei der Politik zur Reduzierung der Treibhausgasemissionen und in allen Fragen 
im Zusammenhang mit den Strategien im Bereich des Klimawandels; 
Durchfuhrbarkeitsstudien und strategische Vorschlage fur die kunftige Erdgasversorgung 
(Pipeline-Projekte, lnfrastruktur etc.). 

0 Grundung von EWASEAN-Arbeitsgruppen 

17 
PE 166.849 



European Union - Far East Asia: Energy Cooperation 

0 Gezieltes Vorgehen der EU in vorrangigen Regionen 
Die EU sollte ein gezieltes Vorgehen bei ihrer eigenen Strategie zur Forderung des 
Energiesektors in der ASEAN-Region (ebenfalls einschliel3lich Japan und Korea) in 
Erwagung ziehen, urn vorrangige Regionen zu definieren (beispielsweise Vietnam), damit 
eine ausgewogenere Entwicklung der Region insgesamt moglich wird. 
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Die ASEAN-Lander: Hauptenergieindikatoren - kurze Ubersicht 
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RESUME 

Les pays de I'ANSEA, le Japon et la Coree du Sud : indicateurs economiques de base 

La prksente etude est axee sur la situation energetique des pays membres de I'ANSEA : I'lndonesie, 
la Malaisie, la Thai'lande, Singapour, les Philippines, Brunei et le Vietnam. Une breve description de 
la situation energktique du Japon et de la Coree du Sud (ci-apres appelee Coree) est egalement 
incluse. 

Compare a d'autres regions economiques du monde, I'economie de ces pays (ANSEA, Japon, 
Coree) presente la plus forte croissance. De meme, la population (environ 500 millions) augmente 
considerablement dans cette region (environ 2 % par an). Etant donne cette croissance 
demographique et la croissance economique, la consornmation d'energie pourrait doubler dans cette 
region entre 1990 et 2010. 

Le secteur de I'energie mente une attention particuliere dans le contexte des relations entre I'Europe 
et les pays susmentionnes (ANSEA, Japon, Coree), en particulier entre I'Europe et I'ANSEA, parce 
que : 

I'augmentation de la consornmation d'energie entraine des repercussions importantes sur les 
marches mondiaux de I'energie et, par consequent, sur la &curite d'approvisionnement de 
I'Europe ; 
la croissance du marche de I'energie revet une importance primordiale pour I'industrie 
europeenne de I'equipement energetique ; 
les impacts sur I'environnement decoulant de la croissance de la consmmation d'energie ont 
une importance regionale, mais egalement mondiak, en paioul,iar paw 1,'energie liee aux 
emissions de gaz a effet de serre. 

La plupart des pays de I'ANSEA traversent une phase de twnsiti:im I de la dependance it Rigard de 
I'agriculture a une 6mnornie kndee sur Pindustriakz&ion rapide, 8wne societe a forte composante 
wa le  & une soei6te a pn5dosnjnance ubake,, cfun pays a faible revenu a un pays a revenus moyens 
mais stables, d'une economie reposmt sur le travail intensif a une economie fondee sur le capital 
impliquant une augmentation de la consommation energetique. 

La region examinee ne peut Qtre consideree comme une entite homogene : outre le Japon qui est 
I'une des economies de pointe au monde, "elle comprend non seulement les h n m i e s  industrielles 
presque matures de Coree du Sud, ... et Singapour, mais (egalement) des pays comme la Malaisie, 
la Thai'lande et I'lndonesie qui ont entame un processus de modernisation et de plus grande 
integration avec I'economie mondiale toute entiere, y compris le Vietnam, qui sont potentiellement 
au seuil du developpement"'. 

Le PIB du Japon, qui atteignait 3 085 milliards de dollars americains en 1995 (prix de 1987), 
est environ sept fois plus important que le PIB de toute I'ANSEA (428 milliards de dollars 
americains) et 4'5 fois que le PIB total de I'ANSEA plus la Coree du Sud. Le PIB par tQte au 
Japon etait de 24 665 US$ en 1995 (prix de 1987). 
Apres le Japon, Singapour, Brunei et la Coree du Sud sont les pays les plus riches de la 
region : le PIB de ces pays va de 13 650 US$ (Singapour) a 5 269 US$ (Coree du Sud) (prix 
de 1987). 
Tous les autres pays de I'ANSEA (Indonesie, Thai'lande, Philippines, Vietnam) sont des pays 
en voie de developpement dont le PIB par tQte va de 1 712 US$ (Thai'lande) a environ 670 
US$ (Vietnam et Indonesie) (prix de 1987). 

1 IEA : World Energy Outlook, 1994, p. 143 
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Situation energetique de la region de I'ANSEA : indicateurs cles 

Le faible niveau de developpement de la plupart des pays de I'ANSEA se caracterise par trois autres 
indicateurs cles : 

un pourcentage eleve de population rurale : dans tous les pays de I'ANSEA, hormis 
Singapour et Brunei, le pourcentage de la population rurale equivaut, voire est superieur, a 50 
%, dans deux pays de I'ANSEA (le Vietnam et la Thai'lande), la population rurale excede les 
70 %. Ceci a bien entendu des implications sur I'energie ; 

la population n'a guere acces a I'electricite : en Indonesie, environ 24 %, au Vietnam, 
environ 14 %, aux Philippines 61 %, en Thai'lande 71 % (estimations de 1990) ; 

une part elevee de sources d'energies non commerciales (en particulier la biomasse, y 
compris le bois de chauffage) : en Indonesie, environ 30 % de la consommation primaire, dans 
d'autres pays de I'ANSEA (par ex. au Vietnam) environ 50 %. La part importante de 
combustibles traditionnels (non commerciaux), en particulier le bois de chauffage, contribue 
dans certaines pays (en particulier la Thai'lande) a la deforestation. 

Citons comme autres indicateurs cles de I'ANSEA concernant la production, la consommation et le 
commerce de I'energie : 

la production totale d'energie primaire est passee d'environ 210 Mtep en 1985 a 356 Mtep en 
1995 et, selon les estimations, elle devrait atteindre 427 Mtep en 2010 ; 
I'lndonesie et la Malaisie sont les deux principaux producteurs d'energie des pays de 
I'ANSEA : la part de I'lndonesie dans la production totale d'energie de I'ANSEA est de 54 %, 
la part de la Malaisie est de 21 % (1995) ; 
le petrole et le gaz sont les principales sources de production d'energie primaire, avec 
37 % et 21 % respectivement. La part du gaz devrait augmenter et atteindre quelque 40 % 
en 2010. Le petrole devrait diminuer non seulement en pourcentage de production 
("seulement" 25 % en 2010), mais egalement en valeur absolue, en raison de 
I'appauvrissement continu des champs de petrole ; 
la consommation totale d'energie primaire devrait augmenter (de 150 Mtep en 1985 a 283 
Mtep : en 1995) a quelque 500 Mtep en 201 0 (contre 1331 Mtep pour les 15 Etats membres 
de I'UE en 1992) ; 
la consommation d'energie est essentiellement couverte par le petrole et le gaz : en 
1995, de 60 % a 100 % en Indonesie, Malaisie, Thai'lande, Brunei et Singapour, environ 45 
% aux Philippines, "seulement" 30 % environ au Vietnam (mais, selon les previsions, 56 % en 
2010) ; 
la dependance a I'egard du petrole est tres importante - le secteur du transport etant I'un 
des principaux consommateurs. Cest pourquoi tous les pays de I'ANSEA font des efforts afin 
de reduire leur dependance a I'egard du petrole. Ils tentent de remplacer le petrole par d'autres 
sources d'energie, en particulier le gaz. Le pourcentage de gaz devrait, par consequent, 
considerablement augmenter. La part du charbon devrait egalement fortement augmenter - 
avec tout ce que cela implique pour I'environnement ; 
tous les pays de I'ANSEA disposent de ressources energetiques propres, mais seuls quatre 
pays (I'lndonesie, la Malaisie, Brunei et le Vietnam) parviennent a satisfaire leur demande 
nationale respective actuelle. Tous les autres pays de I'ANSEA dependent d'importations 
d'hergie, en particulier de petrole. La production de petrole est en declin en raison de 
I'appauvrissement des champs petroliers. En Indonesie, le principal exportateur de petrole de 
la region de I'ANSEA devrait devenir importateur net de petrole au debut du prochain 
millenaire. De mQme, I'ANSEA toute entiere, qui est actuellement un exportateur net 
d'energie, sera un importateur net au debut du prochain millenaire ; 
en regle generale, I'intensite energetique est elevee et I'efficacite energetique faible. 
Dans tous les pays de I'ANSEA, le potentiel d'economies d'energie et de conservation de 
I'energie est eleve. Une part importante de I'energie peut Qtre economisee grice a une 
"meilleure gestion", sans frais ni investissement supplementaire ; 
le secteur de I'energie de I'ANSEA a un besoin d'investissements enormes. Les moyens 
financiers necessaires aux investissements urgents dans le secteur de I'infrastructure 
energetique ne peuvent Qtre satisfaits par les fonus domestiques. Les pays de I'ANSEA ont 
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fait des efforts au niveau international afin d'obtenir des fonds et d'attirer les investisseurs 
etrangers ; 
les penuries d'approvisionnement energetique, la demande croissante d'energie et le besoin 
de mobiliser des capitaux prives ont fait pression sur les monopoles d'Etat, en particulier dans 
le secteur de I'electricite. C'est pourquoi des programmes de privatisation, un processus de 
dereglementation et I'introduction des instruments de marche en general (politique des prix, 
etc.) ont ete adoptes dans le cadre des marches de I'energie. 

Japon et Coree - comparaison avec les pays de I'ANSEA 

En raison du faible niveau de consommation energetique, les pays de I'ANSEA - bien que comptant 
7 % de la population mondiale totale) - ne consomment que 2 % de la consommation mondiale 
d'energie (par rapport a I'Union europeen EUR 15 : 6 % de la population mondiale, mais 16 % de 
la consommation mondiale d'energie). Mais les pays de I'ANSEA - en raison de la forte croissante 
de la demande energetique prevue - porteront leur part de la consommation mondiale d'energie a 
un niveau substantiellement plus eleve dans un avenir proche (d'ici I'an 2010). 

La grande difference entre le niveau de developpement des pays de I'ANSEA et du Japon et de la 
Coree, pays non membres de I'ANSEA, ressort d'une comparaison des volumes d'energie 
consommes. Compare aux chiffres respectifs de tous les pays de I'ANSEA, la consommation 
d'energie primaire au Japon est environ 1,8 fois superieure et la consommation d'electricite 
est environ 4 fois superieure. La Coree elle-meme consomme environ la moitie de I'energie 
primaire totale consommee par I'ensemble de I'ANSEA et les trois quarts de I'electricite. 

Contrairement aux pays de I'ANSEA, le Japon et la Coree disposent de ressources energetiques 
indigenes limitees. Par consequent, ils sont largement dependants des importations d'energie, en 
particulier du petrole. Les importations de petrole du Japon et de la Coree proviennent 
essentiellement du Moyen Orient (environ 80 %). Compte tenu de I'appauvrissement des champs 
de I'ANSEA et du fait que les pays de I'ANSEA deviendront des importateurs net d'energie dans un 
avenir proche, en particulier en ce qui concerne le petrole, la croissance supplementaire de la 
demande energetique de I'ensemble de la r6gion (ANSEA, Japon, Coree) pourrait avoir des 
repercussions majeures sur les marches mondiaux de I'energie, en particulier sur les 
marches petroliers. 

Seuls le Japon et la Coree sont dotes de centrales nucleaires. Le programme massif d'energie 
nucleaire de ces deux pays constitue une reponse strategique a leur dependance a I'egard des 
importations d'energie. 

Par consequent, l'on peut s'attendre a ce que les pays de I'ANSEA tenteront de developper 
davantage I'energie nucleaire dans un futur proche, face a I'accroissement des importations 
d'energie de I'ensemble des pays de I'ANSEA. Depuis plusieurs annees deja, des centrales 
nucleaires ont ete construites dans certains pays de I'ANSEA, en particulier en Thalande et en 
Indonesie. Meme au Vietnam, des etudes de faisabilite ont ete realisees concernant des sites 
potentiels, les coQts et le timing. Etant donne I'augmentation prevue de I'energie nucleaire dans les 
pays de I'ANSEA, la question de la securite nucleaire (y compris les dechets nucleaires et la 
question de la non-protiferation) revetiront tres bientbt une importance cruciale. 

Impact sur I'environnement 

L'augmentation de la consommation d'energie pr6vue dans I'ensemble de cette region (ANSEA, 
Japon, Coree) exercera un impact majeur sur I'environnement. En ce qui concerne I'environnement 
mondial, I'accent est mis sur les emissions de gaz a effet de serre (GES). Les combustibles fossiles, 
le charbon en particulier, presentent la principale source d'emissions de GES. La part de 
combustibles fossiles dans les ressources liberatrices d'energie - en particulier la part du charbon 
- augmentera rapidement dans les pays de I'ANSEA ainsi qu'au Japon et en Coree. Cest pourquoi, 
la contribution de I'ensemble de la region aux emissions mondiales de GES augmentera de maniere 
substantielle. Ainsi en lndonesie, par exemple, les emissions de CO, devraient etre multipliees par 
14 (!) au cours de ces vingt prochaines annees. 
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La Convention cadre des Nations unies sur le changement climatique (CCCC) reconnait le principe 
des responsabilites communes mais differenciees afin de reduire les emissions de GES. En signant 
la CCCC, I'UE et tous ses Etats membres se sont engages a reduire leurs propres emissions de 
GES, mais egalement a s'aider mutuellement et a aider les pays non parties aux annexes ou les 
pays en developpement a reduire leurs emissions de GES. Ces activites sont appelees "activites 
mises en oeuvres conjointement" (AMC) ou en resume "mise en oeuvre commune" (MC). Cette 
assistance MC peut Qtre donnee par le transfert de ressources telles q:Ie des technologies 
ecologiques et du savoir-faire. 

Le groupe E7 (compose des principaux fournisseurs d'energie du groupe G7) a recemment lance 
un projet MC pilote en Indonesie. II s'agit du premier projet MC concernant directement le transfert 
concret de technologie. Dans ce projet pilote, le groupe E7 soutient I'etablissement d'un systeme 
d'approvisionnement en electricite decentralise pour des zones peripheriques du pays. Ce projet est 
essentiellement axe sur les energie renouvelables, en particulier sur I'energie solaire. 

Les projets MC offrent une bonne opportunite de demarrer des actions cooperatives et un transfert 
technologique comprenant des investissements dans le secteur prive afin d'atteindre les objectifs 
de reduction des emissions de GES. 

Cooperation UE et recommandations pour les options politiques de W E  

Differents programmes de I'UE offrent des instruments generaux de cooperation internationale dans 
le secteur de I'energie entre I'UE et les pays de I'ANSEA, le Japon et la Coree. Mais jusqu'a present, 
la Communaute (UE) ne dispose pas d'instruments traitant specifiquement de la cooperation 
energetique avec I'Asie', en particulier avec les regions de I'ANSEA, du Japon et de Coree. 

C'est pourquoi iI est necessaire, lors du developpement d'une nouvelle strategie de cooperation, 
d'eviter des solutions partiales et de coordonner les differentes activites actuellement menees par 
la Communaute, les Etats membres et les autres fournisseurs de capital. Les programmes et 
mesures actuels de WE, generalement independant et isoles les uns des autres, devraient Qtre 
integres dans un contexte de politique energetique et environnemental coherent. 

Comme nous I'avons mentionne ci-dessus, il existe trois raisons principales justifiant le renforcement 
par I'UE de la cooperation energetique et environnementale bilaterale avec la region de I'ANSEA en 
particulier, en plus du Japon et de la Coree : 

la securite energetique : la hausse prevue des importations d'energie dans les pays de 
I'ANSEA, au Japon et en Coree peut deboucher sur des pressions entrainant une hausse des 
prix sur les marches mondiaux de I'energie - avec des consequences economiques 
importantes pour les Etats membres de I'UE ; 
les opportunites commerciales : le secteur de I'energie de I'ensemble de la region offre des 
opportunites commerciales enormes pour I'industrie europeenne de I'equipement energetique. 
La croissance economique et I'emploi dans I'UE (les objectifs du Livre blanc) peuvent 
dependre de la reussite de la participation de I'industrie europeenne a la croissance du marche 
dans ces regions. 
le kchauffement de la planete : si les mesures de protection ne sont mises en oeuvre qu'en 
Europe, elles n'auront qu'un effet limite, a moins que des actions ne soient prises 
simultanement au niveau mondial - en particulier dans les regions des pays de I'ANSEA (y 
compris le Japon et la Coree) qui connaissent un developpement rapide. 

I Commission europeenne : Strategie de coopCration Europe-Asie pour I'energie, 
COM(96) 308 final, 18.7.1996. 
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Les taches suivantes sont recommandees comme domaines prioritaires de cooperation : 

la modernisation et I'expansion du secteur de l'electricite : 
Le niveau actuel d'approvisionnement en electricit6 est faible. La majeure partie des 
investissements necessaires dans le secteur energetique des pays de I'ANSEA doivent aller 
au secteur de l'electricite. 

la promotion der gaz nature1 : 
Apres I'expioration recente de differents champs gaziers en Indonesie, en Malaisie, aux 
Philippines, en Thallande et au Vietnam, on a conch que I'exploitation de ces champs 
requerait d'importants investissements d'infrastructure. 

les technologies propres du charbon : 
Etant donne la hausse prevue de la consommation de charbon, I'UE pourrait contribuer a la 
reduction de I'impact qui en resultera sur I'environnement en soutenant des technologies du 
charbon qui soient propres et efficaces. 

I'utilisation rationnelle de I'energie : 
Les technologies d'economie de I'energie qui ont fait leurs preuves en Europe pourraient Qtre 
transferees aux pays de I'ANSEA. 

le renforcement du r6le des sources d'energie renouvelables : 
En raison de I'importante presence de biomasse, on pourrait utiliser des technologies 
modernes utilisant la biomasse selon un procede economiquement viahl'e et non: nuisible a 
I'environnement. Comme le projet pilote mene en lndonesie le montre, les sources d'energie 
renouvelable constituent le principal objet des projets MC. 

En general, iI convient d'ameliorer les conditions-cadres : une structure legislative, institutionnelle 
et de formation des prix adequate du marche de I'energie constitue un prealable a la mobilisation 
des capitaux prives et a la mise en oeuvre de programmes d'economie d'energie. La reduction des 
emissions depend non seulement des mesures technologiques, mais aussi de la reduction des 
en4wves a fa diffusion et au trarrsfwk de techslologies et de I'institutionnalisation de I'evolution des 
compolrtements. 

La strategie de cooperation pourrait Qtre institutionnalisee de maniere efficace afin de garantir la 
bonne application des mesures pratiques relatives aux questions mentionnees ci-avant, par 
exemple: 

I'etablissement d'un "Centre europeen de transfert des technologies propres et emcaces 
s u r  le plan energetique" 
Une production et une consommation energetiques elevees allies a un secteur energetique 
dote de normes techniques faibles (technologies de production, normes de transport, 
technologies de combustion, etc.) debouchent sur un niveau eleve d'inefficacite energetique 
et sur une charge importante pour I'environnement. L'etablissement d'un "Centre europeen de 
transfert des technologies propres et efficaces sur le plan energetique" pourrait contribuer de 
maniere substantielle a I'amelioration des normes techniques en vigueur dans le secteur de 
I'energie des pays respectifs. Ce centre pourrait cooperer etroitement avec les instituts 
COGEN EUROPE et ASIA, existants actuellement a Bruxelles et a Bangkok et qui mettent 
I'accent sur la cogeneration. 

Des groupes de travail UE/ANSEA pourraient Qtre Crees afin d'analyser en detail toutes les 
questions presentant un interet mutuel dans le secteur de I'energie et de preparer les 
recommandations politiques, par exemple I'analyse de la demande et de I'approvisionnement 
futurs en energie et leurs repercussions concernant la securite future de I'energie et les prix 
de I'energie ; des activites communes UHANSEA (y compris le Japon et la Coree) concernant 
les politiques de reduction des GES et toutes les questions liees aux strategies dans le 
domaine du changement climatique ; des etudes de faisabilite et des propositions politiques 
concernant I'approvisionnement futur en gaz (projets de pipelines, infrastructure, etc.). 

I'etablissement de groupes de travail UElANSEA 
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I'approche ciblee de I'UE couvrant les regions prioritaires 
L'UE pourrait envisager une approche ciblee concernant sa propre strategie de soutien du 
secteur de I'energie dans la region de I'ANSEA (y compris au Japon et en Coree) afin de 
definir les regions prioritaires (par exemple le Vietnam) de maniere a permettre un 
developpement plus equilibre de I'ensemble de la region. 
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Pays de I'ANSEA : principaux indicateurs energetiques - bref aperqu 
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1. Introduction 

Far East Asia is among the fastest growing regional economies in the world and is therefore of 
particular importance in the future of global energy demand and supply. 

The study focuses on the energy situation in the ASEAN countries: Indonesia, Malaysia, 
Thailand, Singapore, Philippines, Brunei and Vietnam. A short description of the energy 
situation in Japan and South Korea (in the following only called Korea) is also included. Energy 
consumption in this region is expected to nearly double in the period from I990 to 201 0. 

Most of the ASEAN countries are in a transitory stage: from dependence on agriculture to a 
reliance on rapid industrialisation, from a largely rural society to a predominantly urban one, 
from a low-income to a solidly middle-income country, from a labour intensive to a capital 
intensive economy based on increasing energy consumption. 

This transition process is accompanied by a rapidly growing energy demand. 
Concern arises that this rapid growth may go along with negative environmental impact and 
lack of energy savings. Because of more pressing problems many of these countries give short- 
term priority to a cheap energy supply and minor attention to energy related environmental 
issues and to the, chances of energy saving. So the rapid growth is often unfortunately 
associated with inadequate and inefficient energy production capacities. 
Due to these imbalances between the explosion of energy demand on the one side and the 
shortage of energy supply on the other, economic, social and especially environmental 
disturbances arise in many ASEAN-countries. 

The developments in the energy markets of the above mentioned countries (ASEAN, Korea, 
Japan) have major repercussions in the European Union. Growing energy demand can cause 
upward price pressures due to supply shortages, particular of oil. This will have impacts on the 
energy security of the EU-member states which are heavily dependent on energy imports. 

Energy markets in Europe are nearly saturated. The market potential for energy equipment is 
expected to be the highest in the considered region (ASEAN, Korea, Japan), even higher than 
in Latin America, Africa, Eastern Europe for example. Therefore it is of prior importance for the 
viability of Europes energy equipment industry to maintain a strong position in this region, one 
of the fastest growing energy markets of the world. 

The EU-member states and other highly developed countries have a special responsibility to 
support the developing countries in the this region in mitigating their environmental problems. 
These environmental impacts are not only of regional, but of global importance, in particular 
emissions contributing to Global Warming. These global environmental challenges can be 
tackled only on the basis of a worldwide partnership, in particular between the developed and 
the developing countries. The UN Framework Convention on Climate Change (FCCC) has been 
a first collective step to constitute such a common partnership. 

‘ Because of FCCC agreements the EU-member states are committed to “burden sharing” with 
the developing countries in this region. The EU can help with technology, know-how and 
financial transfer. 

The study analyses and describes the energy situation in the ASEAN countries, South Korea, 
Japan and the related environmental problems, Main emphasize is laid on the ASEAN 
countries. Japan and Korea serve primarily only as comparisons to show the direction in which 

‘ the ASEAN countries are expected to develop. Policy options, strategies and recommendations 
for a closer cooperation are also investigated. 
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The tables and figures are attached as annexes. 

2. Basic features of ASEAN countries, Japan and Korea 

The energy situation is strongly embedded in the general framework of the socioeconomic 
conditions. Therefore an overview of these countries basic features is given before the energy 
situation is described rn further detail. 

Table 2.1 summarizes some key indicators describing the characteristic profiles and the 
general economic situation of each country in the region: area, population size and density, 
GDP, raw materials, trade relations with the EU. Additionally the net energy export position is 
listed in the table to see at first glance if the particular state is dependent on energy imports or, 
on the contrary, if the indigenous production exceeds the domestic consumption, so that the 
country can export energy. 

The region (ASEAN, Korea, Japan) has a total population of about 592 Million. In relation to the 
world population ( approximately 6 billion ) the region has a share of 10 YO, to which the whole 
ASEAN region alone contributes the main share with a total population size of about 422 Million 
( 7 YO of the world population); Fig. 2-1 shows the world population shares of the ASEAN region 
itself and of the ASEAN region, Japan and South Korea together in comparison to the EU and 
USA. 
The population in the region is growing substantially ( nearly 2 YO p.a. in the ASEAN states, for 
comparison in EU: 0.3 YO). 

The common characteristic of the whole region is their dynamic growth, with real GDP-growth 
rates of about 7 - 10 % pa. (exception Japan), higher than in any other region in the world. 

All countries in the regian (ASEAN, Japan, Korea), with the exception of Singapore have 
indigenous energy resources at their disposal. But the indigenous production is sufficient to 
meet domestic demand in only four countries. Only Indonesia, Brunei, Malaysia and Vietnam 
are net energy exporters, all other countries must irnpo.rt energy. 

Despite several common features the region cannot be regarded as an homogemus entity: 
besides Japan as one of the leading economies “it includes not only the maturing industrial 
economies of South Korea, , .. ..... and Singapore, but (also) countries such as Malaysia, 
Thailand and Indonesia which have initiated a process of modernisation and greater integration 
with the world economy, as well as those, including Vietnam, which are potentially on the 
threshold of development” ( /€A 1994, p. 743). 

As documented in Table 2.1 there exist basic differences 
between Japan and all the other countries in the region (South Korea, ASEAN) 

0 between ASEAN and the non-ASEAN states Japan and South Korea 
0 within the ASEAN group itself. 

First, the geographical and demographic characteristics are very different: on the one side 
Indonesia, with a population of 196 Million ranks fourth in the list of most populated countries 
behind China, India and the United States. Encompassing an area of nearly 2 Mill. square 
kilometres (almost the size of Australia) Indonesia is the 4th biggest state in Asia. On the other 
side the town state Singapore, has a population of only 2.96 Million and a surface area of only 
641 square kilometres including as well as the “mini-enclave” of Brunei with an area of 5770 
square kilometres and a population size in the dimension of only a medium-sized town (300 
000 inhabitants). 
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Japan is not only one of the leading industrial nations of the Far East Asian region, but also of 
the whole world. Economically it can be classified as an highly developed, wealthy, 
industrialised nation: large GDP per capita (US $ 24,665, 1987 prices) as seen in Fig. 2-2, low 
population growth rate (0.22 %, nearly steady state) and low real GDP growth rates (0.9 % pa 
in 1994 and first half 1995). The Japanese economy has recently been recovering from a 
period of slump. But there is widespread scepticism among Tokyo economists over the 
sustainability of the latest recovery. Probably, the recession in the recent past and the declining 
productivity in the long-term are signs of Japan‘s transition to a mature economy with 
decreasing growth rates approaching zero (see also the end of this chapter). 
The great gap in the level of economic development between Japan and all the other countries 
in the region (ASEAN countries, South Korea) is revealed by the size of absolute GDP: Japan’s 
GDP of US $ 3085 Bn. (again, 1987 prices) is approximately seven times the GDP of the whole 
ASEAN (US $ 428 Bn.) and still 4.5 times the total GDP of ASEAN together with South Korea. 

Most of the countries in the region have young, developing economies. The starting level of 
their growth has been ( or still is) relatively low with the consequence that their growth rates are 
high (real GDP-growth rates about 6 - 10 ?40 pa). 
Besides Japan the most developed countries among the region are Singapore and South 
Korea. Their characteristic feature is that they successfully managed to cross the threshold 
from developing country to modern industrialised economy. They have relatively high labour 
costs due to the fact that they successfully performed the transformation process from labour 
intensive to capital intensive production. This process is accompanied by an increased energy 
demand. 
Among the so called Tiger states (Singapore, South Korea, Hongkong and Taiwan) Singapore 
takes the top position in the ranking list according to GDP per capita (13650 US $ in terms of 
1987), nearly 2.5 times of that in South Korea (5269), see Fig. 2-2. 

Malaysia is also on the way to accessing the economic level of the “Tiger” states. It has the 
third largest GDP (within ASEAN) per capita (US $ 3100, again 1987 prices) behind Singapore 
and Brunei, see Fig 2-2. 

Brunei must be seen as an exception within ASEAN states: as already mentioned above, 
Brunei can be regarded as a “little wealthy mini-enclave’’ - small, but rich in natural resources 
such as oil and gas . Thanks to income from oil and gas exports, Brunei has a high GDP per 
capita (US $ 10,958, again 1987 prices), the second highest of the ASEAN group just behind 
Singapore, see Fig 2-2. 

All the other ASEAN states (Indonesia, Thailand, Philippines, Vietnam) can be mainly 
characterized as less developed countries at the threshold to becoming industrialized countries. 
Although the economic policy of these states successfully forces the industrialisation process, 
they still show the typical characteristics of developing countries such as: as seen in Fig. 2-2 
despite all showing a relatively low income and low GDP per capita (Indonesia, Philippines, 
Vietnam: approx. US $ 670 average in 1987 prices; Thailand exceeds these three countries by 
about three times: US $ 1712, 1987 prices); high imbalance in the income distribution, high 
proportion of rural population (e.g. see Fig. 2-3: Thailand: 75%, Philipinnes: 55%, Indonesia: 
65%, Malaysia: 53%, Vietnam: 76%), relatively high proportion of the agricultural sector to the 
GDP. 

The progress in industrialisation has brought material wealth to the majority of the urban 
population, but in general however the countryside population remains considerably poor. 

These features are important for the energy situation. The decentralised location of the rural 
population creates problems for energy supply. These energy infrastructure problems are 
reinforced by the fact that often the available indigenous energy resources lie in remote areas, 
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far away from the centers of consumption; e.g. in Indonesia the energy resources are 
concentrated in the outer islands, but energy demand is primarily concentrated on Java. 

Due to these problems it is a characteristic feature of the less developed ASEAN states that the 
population’s access to electricity supply is relatively low, resulting in a low electricity 
consumption per capita and a chronic shortage of electricity. The population’s access to 
electricity, see Fig. 2-4, is extremely low in Indonesia (1983: only 6 YO; 1990: 24 YO; 1995: 30 YO) 
and Vietnam (in 1990 only 13.9 YO of the rural population were estimated to be receiving 
electricity). Although the access percentage is much higher in the Philippines (61 YO) and 
Thailand (71 YO), it is still far from the access level in developed countries ( l00  Oh). 

Due to higher transmission costs for supplying electricity to remote areas the tariffs for 
electricity in rural areas are often higher than in urban ones e.g., this is the case in Vietnam. 
The imbalances and disparities between urban and rural areas are strengthened by 
disproportionate prices, resulting in negative social, economic and environmental 
consequences. 

The predominantly rural society is also faced with another energy problem. It is a specific 
characteristic of the less developed ASEAN countries that the share of non-commercial energy 
sources is relatively high. Non commercial means that they are not subject to trade on 
institutionalised market places as is the case for coal, oil and gas. Due to the relative poverty in 
rural areas the population living there has no access to expensive commercial energy sources. 
They meet their individual energy demands by using biomass. But the increased, uncontrolled 
consumption of wood causes environmental problems such as deforestation. Thailands energy 
policy aims at preventing deforestation through the effective distribution of commercial fuels in 
rural areas (so far no other alternative energy supply exists). 

The supply for large parts of the decentralised population, in rural areas, lay probably less in 
centralised, but more in decentralised power supply systems. This is one of the starting points 
in the priority of the recommended joint implementation projects. In Indonesia recently a 
running joint implementation project started aiming at the establishment of a decentralised 
electricity supply system in remote areas (further details see chapter 5.2). 

Such decentralised systems are of prior importance for another reason. The rapid 
industrialisation process is accompanied by an increasing degree of urbanisation; e.g. in 
Thailand the degree of urbanisation increased from 13.7 % in 1971 up to 23 % in 1991. 
Massive industrialisation in South Korea has increased the urbanisation rate to the extreme 
level of about 73 %. There is no doubt that this leads to structural problems, especially to 
environment related problems. There is great concern that the urbanisation process is still 
continuing and that the urbanisation rate is increasing. The reason is that it is highly correlated 
with economic growth and therefore with per capita income. In general this also leads to an 
increase in energy consumption. 
Urbanisation is an important worldwide trend in developing countries. The UN regards the 
massive structural problems associated with this trend as a global environmental challenge. 

A main prerequisite to ending or slowing this process down is to avoid the large socio-economic 
disparities, especially regarding per capita income, between urban and rural areas. Therefore it 
is of vital importance to look for local solutions. The energy sector could contribute to this 
challenge by safeguarding the regional energy supply in rural areas with cheap decentralised 
systems. A pilot project of Joint Implementation in Indonesia (see chapter 5.2), one of the first 
in the world, has just therefore been selected, because it is an excellent demonstration example 
for a decentralised energy supply. 

Recently in the ASEAN states, economic growth slowed down slightly after years of continuous 
increase. World wide demand for export goods from the region (especially electronics, 
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computers) decreased. Due to high labour costs in the more developed countries the decisive 
competition advantage of low labour costs is declining, for example: in Malaysia there is a 
shortage of skilled labour staff. In the last year the wages increased by three times as much as 
labour productivity. The difficult transformation process from a labour intensive to a capital 
intensive production in Malaysia and Thailand will not take place without any friction. 

An indication of the present difficulties are the actual problems in the balance of payments. 
Young, developing economies usually have large import needs and so generally negative trade 
balances. Nearly all ASEAN states have a large deficit in their external trade relations. Malaysia 
has the largest deficit in the balance of payments in percent of GDP, see Table 2-1. The 
shrinking export demand increases these deficits by causing a lack of cash to finance imports. 
Asia's high saving quotes are not sufficient to finance the imports any more. 
The increasing balance of payments deficit is important for the energy sector for two reasons: 
0 for the energy importing ASEAN states among the deficit countries (Thailand, Philippines) 

the necessary energy imports are a great additional burden for the balance of payments as it 
becomes more and more difficult to pay for the energy imports. 
the energy exporting ASEAN states among the deficit countries (Indonesia, Malaysia, 
Vietnam) are forced to increase their energy exports to earn sufficient currency. Energy 
exports contribute a large part to the national trade balance, e.g. in 1990 about 50 O/O for 
Indonesia (oil, gas and coal). Especially Indonesia, with a large oil share in its GDP, is 
heavily dependent on its earnings from oil and other energy exports. The fall of the oil price 
after 1986 has reduced Indonesia's foreign earnings. Today Indonesia has one of the 
developing world's largest foreign debts. 

The financial burden of increasing import deficits leads to a lack of financial means, otherwise 
urgently needed to finance infrastructure projects and to overcome the environmental problems. 

The expanding economies in the whole region (ASEAN, South Korea, Japan) can be 
considered from a more general point of view giving a deeper insight into the principal nature of 
growth processes. Nearly all growth processes have basic common features which can be 
described by a simple equation, the so called logistic equation: a slow increase at the very 
beginning, high growth rates in the middle, then the growth process reaches a saturation level, 
the limits of available resources and capacities (e.g. shortage of labour ) are reached, and the 
growth rates decline towards zero (steady state), see the curve in Fig. 2-5. Developed countries 
in Western Europe, USA and Japan have all reached a level in the upper part of this curve. But 
the ASEAN states and South Korea are positioned in the lower part of this curve, mostly even 
near the starting point. They start from a low base, accordingly the growth rates are high. This 
makes clear what a tremendous growth potential in general and especially in energy production 
and consumption will be expected when the less developed countries are climbing up the curve 
to the level the EU member states, USA and Japan have already reached. 

By examining this curve and taking into consideration the economic pressure to meet the 
urgent energy needs of the rapidly growing population, one can imagine what tremendous 
environmental problems related to energy supply may be due to growth. 

3. General overview of the energy situation 

3.1 Energy market, energy prices and tariffs 

In the past the economies in general and the enerGy markets in particular have been more or 
less highly regulated in most of the ASEAN countries, South Korea and Japan. But in recent 
years regulations have increasingly been abandoned. The characteristic dynamic growth of the 
economies in the region would not have been possible (and will not continue in the future) 
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without a high degree of deregulation. The “free” access of private capital and investment is 
usually a prerequisite for economic growth.. The private sector in the countries, with support 
from the governments, is expected to be the main “engine of growth”. 

Due to it‘s regulatory role, the state had and still has an important influence in the energy 
market. Prices are usually not market prices and subsidies are widespread, especially for 
electricity. Energy prices for industry, particularly of electricity, are often subsidised to re-inforce 
the competitive advantage of the industry. 

The growing demand for energy and the chronic shortage of energy supply in the ASEAN 
states puts heavy pressure on the energy markets and on ancient state owned monopolies, 
particularly in the electricty sector. To tackle these problems the ASEAN states are seeking a 
solution in privatisation programes. A typical example of a state providing incentives and 
encouraging private investment in the energy markets is the Philippines. 

The Philippines, poor in indigenous energy resources, solved its chronic power shortages in the 
early 1990s by an ambitious private power generation programme. The Electric Power Crisis 
Act, 1993 passed by the Ramos government, implemented a fast-track private power 
expansion programme. It has been the starting point for a fundamental reorganisation process 
of the country’s electricity sector including the future privatisation of the National Power 
Corporation Napocor (NPC). The ongoing process aims to separate generation from 
transmission and distribution: W C  will then be responsible “on,ly’’ for the electricity grid and the 
generation sector will become a fully competitive industry. 

Since this turn at the beginning of the 90s the involvement of the private sector has been a 
central element of the Philippines energy policy. The Government recently opened the whole 
energy sector to private investors. The majority of petroleum refining, electricity and petroleum 
distribution as well as geothermal steam production are now under the responsibility of the 
private sector. 

The finarrciai problems af the Philippines can be regarded as typical for the whole ASEAN 
region and (South) K a m :  a severe lack of public funds and also a tremendaus lack of 
investment in We public energy idmMulre .  Special fimmimg m&ls have been created to 
sdve this disparity. To Finance the rapid expansion of the energy sector, parti~ularly the power 
sector, governments are encouraging the entry of private capital into the energy market. 
Private investments should replace the lack of public means. BOT (Build Operate Transfer), 
BOO (Build Operate Own), BLT (Build Lease Transfer) are the names of those public-private 
partnership financing models. Several examples in the energy sector proved the success of 
such financing models. The basic principle functions as follows: a government, lacking in public 
means, may order a private company to build a power station. Due to the incapability of the 
state to finance the investment the private company is authorised by the government to operate 
the power station for several years. The revenues and earnings resulting from the sales of the 
produced energy during the operation time are guaranteed to the company by the government. 
In the Philippines such “Fast--track” private power projects have been very successful in solving 
the energy crisis. The supply cuts have been largely reduced. Around 20 BOT projects have 
been completed at a cost of about US $ 6 billion. Independent power producers (IPP) now have 
about 3,000 MW, approx. 30 YO of the country’s total installed generating capacity, this share 
should be increased to 60 % in 2005. 
The Philippines now has more independent power projects than the whole of the developing 
world. 
The BOT-projects brought a return of investment of up to 30 Oh to private investors. But several 
experts are of the opinion that the government may have paid too much for the private 
investment. Indeed it is very difficult to find the right price: attractive enough for private 
investors, but also acceptable and reasonable to the government, the electricity consumers and 
the tax payers. Until now only small examples of such private partnership financing models 
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exist. The Asiatic Development Bank (ADB) is engaged in seven BOT-projects in the Mekong 
region (see also chapter 5.1). The German Kreditanstalt fur Wiederaufbau (KNV) (Credit 
institution for reconstruction) supports ASEAN region BOT-projects in Indonesia and Thailand. 

A common feature of the oil exporting ASEAN countries is their national depletion policy. 
Particularly in Indonesia, but also in Malaysia, the government would like to lengthen their 
energy reserves of oil. Therefore both countries encourage domestic use of gas instead of oil, 
particularly for power generation and in the industrial sector. It is expected that the Indonesian 
government will be successful in controlling the demand for oil for power generation. 

A short overview of the particular framework of the energy markets in each of the countries in 
the region (ASEAN countries, South Korea, Japan) is given as follows: 

Indonesia 

Indonesia‘s economy remains highly regulated. For many years it has been one of the most 
protecionist countries of the region. But despite this fact, nowadays, Indonesia‘s economy is 
slowly becoming more liberalised. 
These characteristics are also typical of the structure of the energy sector. E.g. it is an aim of 
the energy policy to introduce private capital into PLN (Perusahaan Listrik Negara), the national 
ectricity utility. President Soeharto announced in his 1993/94 Budget Speech a landmark 
decision summarising in the rationale: “We have to treat energy as an ordinary commodity with 
the going price of the international market”. Since then the Indonesian government has begun 
to substantially raise domestic fuel prices with the aim of eliminating subsidies for nearly all fuel 
products. 

The exploitation, production and distribution of primary energy sources is strongly controlled by 
state owned institutions. Although the exploitation of energy resources is managed by private 
companies and/or by joint ventures between private investors and the state the award of 
contracts and the contract conditions like contract terms, total contract volume (e.g. Mt/year) 
etc. are controlled by Indonesian state authorities. The special regulations in the particular fields 
of energy sources in detail are: 

Coal 
The government‘s interests are handled through PTBA (PT Tambang Bukit Asam) 
Private companies who want to start market activities in the coal market can enter 
into so called Cooperation Contracts with PTBA; e.g. between 1981 and 1987 
eleven foreign-controlled mining consortia have been allowed market access into 
the coal mining industry by PTBA authorities. Private domestic companies only 
have a small share of the market. 
The domestic price for coal is restricted by the government to the maximum level 
of 65 % of domestic oil. In addition the price of domestic coal is regulated in such 
way that it is cheaper than imported coal (BFAI: lndonesien Energiewirtschaft). 

Indonesian states interests in the gas sector are controlled through Pertamina, 
responsible for gas production, gas transmission and LNG development, and PGN 
(Perusahaan Umum Gas Negara), responsible for gas distribution. Gas is 
produced by Pertamina and production sharing contract operators. Like coal, gas 
production is also dominated by foreign operators, of which Mobil is the most 
important one, producing about 60 % of Indonesian total gas production. 

Gas 

Oil 
Besides gas the state owned enterprise Pertamina is also responsible for the 
exploration and production of oil. Foreign companies participate in the production 
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and exploration of oil (and gas) fields by Production Sharing Contracts (PSC) or 
Technical Assistance Contracts (TAC). 
Consumer prices for oil products are fixed by the state 
Although Indonesia is short of refinery capacity the access of foreign companies to 
the Indonesian downstream oil sector is currently prohibited by the government. 

0 Electricity 
PLN is the national electricity utility. Chronic shortage of power generation facilities 
has put PLN under pressure. PLN has failed to match the growing demand of 
electricity with expansion of power capacity. The industry sector suffers from the 
unreliability or unavailability of electricity supply. Due to these problems the 
monopol of PLN was released. A first licence for private initiatives in the electricity 
sector was granted in 1992. Further 21 private companies for the power building 
sector were selected in 1993 on the basis of BOT treaties. 

Malaysia 

Malaysia is characterised by a high degree of liberalisation and a free market economy pricing 
policy in the energy sector. The energy policy of the government encourages further 
strengthening of market efficiency and competition in the energy sector by further privatisation 
and market liberalisation. The framework in the particular energy markets is described in a little 
more detail as follows: 

Oil 
The government interests are handled through Petronas, the state owned oil 
company. The exploitation is mainly managed by foreign private companies on the 
basis of product sharing contracts: Esso has the largest concentration of 
remaining reserves of the east coast peninsular of Malaysia (Terengganu area). 
Offshore reserves in Sabah and Sarawak are contributed to Shell, Petronas has 
reserves in the Baram Delta area of Sarawak. 
Oil production and processing (refinery) is dominated by private companies: Shell 
and Esso have a share of ca. 72% refining capacity, Petronas 28%. 

0 Electricity 
The monopoly electricty supplier in peninsular Malaysia (the major demand center, 
90 % of the capacity is installed there, Sabah and Sarawak in East Malaysia only 
loo/,) is Tenaga Nasional Berhard (TNB). Like in the Philippines, rapid increase in 
electricity demand has put TNB under pressure (it was only partially successful in 
meeting the demand); to meet the demand, the government has realised that it 
has to involve private capital, and to this end has permitted independent power 
generation. A major IPP programme is under way. Around a quarter of the equity 
in TNB was sold to private investors in May 1992, but the Ministry of Finance 
continues to hold 77.2 % of the shares in the company. The partial privatisation of 
TNB has also given access to new sources of funding. 

Gas 
The exploitation of Malaysian gas fields is organised by product sharing contracts 
with foreign companies as well as joint ventures with shareholders of the state 
together with private companies. 

A typical example is the recently started Bintulu gas production project, which is 
now undergoing a major expansion. Bintulu is owned by the Malaysian LNG 
Company (MLNG). This company buys gas from the producing companies, 
namely Petronas and Shell. MLNG is a joint venture constituted as follows: 
- Petronas (state owned oil company): 60 O/o 
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17,5 % 
17,5 % 
5 %  

Philippines 

The intensive private investment program in the electricity sector in the Philippines has already 
been described above. The opening of the energy market for private investors in the other 
energy sectors is also heavily supported by the government, particularly in the oil and gas 
sector. Deregulation of the downstream oil business is taking place. The Philippines is 
embarking on a program of deregulating its oil industry with complete removal of price controls 
expected by 1997. The oil-price stabilisation funds should be abandoned in the medium-term- 
run. Oil and gasoline prices should then adapt more flexibly to market fluctuations. 
The Philippines National Oil Corporation (PNOC) is responsible for the states interests in the oil 
and gas industry. It is involved in all aspects of the petroleum industry, from exploration and 
production to refining and retailing. As part of the deregulation process downstream units are 
being privatised. 
Private investment in the coal industry is also increasing. 

Thailand 

Thailand has also initiated a program of partial privatisations: parts of EGAT (the state power 
generator), PTT (the state-owned oil and gas company, Petroleum Authority of Thailand) and 
Bangchak Petroleum (another oil refiner and distributor) have been sold. The power generation 
sector has been opened up to private investors. Recently the government issued terms of 
reference for independent power producers to bid for projects. 

PTT buys all gas from private producers and maintains a monopoly of the distribution of gas. 
All these privatisation programs aim to move energy prices towards market rates, allowing 
suppliers to cover costs and earn a reasonable rate of return. 

Singapore 

Singpore has an open entrepreneurial economy. In the energy sector the government supports 
market pricing. No fuels are being subsidised. The government plans the privatisation of the 
PUB (Public Utilities Board, responsible for generation and supply of electricity) before the end 
of 1996. 

Vietnam 

Due to it's special history Vietnam is stili heavily influenced by elements of a centralised 
planned economy. Therefore the removal of the centralised price-setting process and the 
further development of the ongoing transition phase into a market economy is a main aim of the 
energy policy. 
The electricity prices do not fully respect the true cost of generation and are very low by 
international standards. The government policy aims at releasing fuel prices to move to market 
values. 
The liberation of the energy market in 1988 attracted private foreign investors. Particularly in 
the oil industry, the return of foreign investors instigated a steep increase of exploration activity. 

The electricity sector still suffers from consequences of the country's past division. There exist 
three separate power companies for the north, south and central regions respectively, each 
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under the responsibility of the Ministry of Energy. Each company operates independently and is 
responsible for its own plant and customers. There exists no unified grid. 
Private investors are not involved in the transmission, production or distribution in Vietnam. 

Non ASEAN states: Japan and South Korea 

Although Japan is one of the worlds leading economies it still includes a high degree of 
regulation. The liberalisation of the energy markets has been recommended and is ongoing. 
Relaxation of price controls in the gas market will be a first step towards deregulation. 

South Korea is also making great efforts to increase institutional and commercial efficiency of 
the energy sector. Besides deregulation of the petroleum market, energy policies also 
emphasize demand side management through pricing and load management techniques. 

Summarizing result 

The short overview of the institutional framework of the energy markets reveals that in all 
countries of the region, even in Japan and South Korea, there are main efforts to deregulate the 
energy markets and to introduce more market efficiency. Faced with the tremendous amount of 
capital needed for the vast infrastructure investments many AS.MW. g,overnments are 
attempting to mobilise private capital. The mobilisatian of suf?icj& private capital from national 
and international sources to finance the growth of the energy sectar will be €he central 
challenge for the future not only in the ASEAN countries, but in the whde regan. 
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3.2 Energy indicators: primary energy production and energy consumption 

This chapter focuses on a description of the energy situation in the ASEAN countries as a 
whole ( and in a further extent to the whole region including Japan and South Korea). 
A consideration of each particular state is the subject of chapter 4. The dynamic growth of the 
energy sector in this region, which becomes apparent over time, is described from the year 
1985 and forecast up to 201 0. 

The main characteristics of the energy markets can be described by several energy indicators. 
They can be considered on the ASEAN level and on the individual country level. The main 
features can be seen from the tables and figures in the annex as dicussed as follows: 

Primary energy production and consumption on the ASEAN level 

The total primary energy production in the ASEAN states doubles from nearly approx. 220 Mtoe 
in the year 1985 to over 356 Mtoe in 1995 up to a production forecast of about 427 Mtoe in the 
year 2010; for comparison: the total primary energy production in the EU ( EU 15) is about 699 
Mtoe (1992). 
This tremendous growth is accompanied by a dramatic shift in the share of particular energy 
sources in the energy market: the share of oil, which was nearly 50 O/O in 1985, will shrink by 
half to about 25 % in 201 0. Oil production is therefore set to decline over the next 10 - 15 years. 
The national depletion policies of the oil exporting countries (particularly Indonesia and 
Malaysia) aim to conserve their oil reserves by favouring other energy sources. 

The “winners” are coal, which rises from 3 to 20 YO, and especially gas which will increase in the 
forecast period to a share of nearly 40 %. Therefore gas will contribute the largest share to 
ASEANs energy output by 2010. The natural gas market will grow by three times the current 
level by the end of the forecast period. The increasing role that natural gas is expected to play 
in the region, particularly in the ASEAN region, both in final demand and in power generation, is 
one of the main features for this region. 
Although this basic trend is consistent with different studies conclusions, this forecast trend may 
be seen critically. 
E.g.: the World Energy Outlook 1994 comments on the forecast as follows: “....it entails a 
relatively high degree of risk as many of the projects on which the gas outlook is based have 
not yet been completed. As well, the development and increased utilisation of gas requires a 
high degree of planning and coordination not necessary in the development of other fuel 
supplies such as oil and, to a lesser extent, coal. Oil, for example, can rely on flexible modes of 
transportation such as tankers and sells into world markets at internationally determined prices. 
In East Asia, the development of gas requires the construction of dedicated transport and 
distribution facilities, a readily available market and the negotiation of prices for individual 
markets. Many current gas projects in the region, for example, consist of a single supply source 
(often one field), tied by pipeline to a single demand structure (often a single industry or power 
plant). This will change as the regional market for gas matures and an interconnected pipeline 
system is developed, linking multiple supply sources with multiple centres of demand. At the 
current stage of development, however, large up-front investments in production and 
distribution infrastructure are required if gas is to increase its share in total energy demand to 
the extent implied in the outlook” ( /€A 94, p. 759). 

The group “other solid fuels” will also decrease its proportion, but they will still remain a 
relatively significant source of energy. Their proportion will shrink from 26 YO down to 12 %. 
Their displacement is closely connected with the increase in per capita income and with the 
growing urbanisation rate. The group “other solid fuels” comprises non-commercial fuels, 
especially fuel wood. This is mainly used by the relatively poor rural population. The more the 
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poorer parts of the population get access to commercial energy sources, especially oil and 
electricity, and the more they can afford them, the more the share of non-commercial fuels will 
diminish. 

Other forms of primary energy sources (nuclear, hydro, geothermal) will remain of minor 
importance in the ASEAN states. Although the ASEAN states are rich in potential hydropower 
and geothermal sources their exploitation is difficult due to their location of availability. So only 
slow progress in their exploitation is expected until the end of the forecast period at the 
beginning of the next millennium. 

Several ASEAN states, even Vietnam, one of the poorest countries, undertake efforts towards 
and investigations into the potential use of nuclear energy. Within the countries of the region 
nuclear energy is only used in Japan and Korea, not in the ASEAN states. 
But due to the expected increase concerning energy imports of all ASEAN countries, one might 
expect that the ASEAN countries will try to rely more on nuclear energy in the near future as 
well. For several years already, plans for nuclear power have been made in some ASEAN 
countries, in particular in Thailand and Indonesia; even Vietnam has already launched feasibility 
studies concerning potential sites, costs and timing. With the expected increase of nuclear 
power in ASEAN countries the question of nuclear safety (including nuclear waste and non- 
proliferation issues) will be of major importance in the near future. 

The total primary energy consumption will treble from 150 Mtoe in 1985 to 500 Mtoe in the year 
201 0 (comparison: primary consumption in EU 15 1331 Mtoe (1992), EU growth rates p.a. 
about 1 % in the period 1990 to 2000). 

Facing such tremendous growth in energy consumption, it will become more and more difficult 
for the ASEAN states to cover this demand by indigenous production. The production/demand 
ratio which is defined as self sufficiency rate is consequently continuously decreasing from 
factor 1.5 in 1985 down to 0.9 in 2010. A factor lower than 1 means that the country, or in this 
case the region ASEAN, as a whole is no longer capable of suppling its consumption by it’s 
own production. ASEAN is becoming dependent on foreign energy sources. 
Therefore the decreasing self sufficiency rate will cause a decrease in ASEAN‘s net export 
performance. Indeed at the beginning of the millennium in 2010 ASEAN is expected to become 
a net energy importer. 

ASEAN in the worlds energy production and consumption 

The figures discussed above become more significant and give a better insight into the role of 
the ASEAN energy market when compared with the world energy production and consumption 
figures. 

Worldwide indigenous energy production is about 8,396 Mtoe (1990). ASEAN holds, with its 
total energy production of about 275 Mtoe (1990), a world share of about 3.3 %. 

Worldwide primary energy consumption is about 8184 Mtoe (1990). ASEAN holds, with its total 
primary energy consumption of about 203 Mtoe, a world share of about 2.5 %. 

These figures must be seen in the context of the ASEAN share of world population in 
comparison with other countries. 
Although ASEAN has a share of the world population of about 7.3 Oh, it “only” consumes about 
2.5 % (1990) of world energy. In comparison: the USA with a much lower population share of 
“only” 4.2 % consumes 23.5% of total world energy; the EU (EU 15, 1990) with a lower 
population share of 6.1 % consumes 16.2 YO. (Remark: all values refer to 1990; source for EU 
data: €C 7993 and €C 7996 b) ,  see Fig. 3-3. 
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This comparison with highly developed industrial nations makes clear how great growth in 
energy demand will be, when personal wealth in the ASEAN region starts to reach the present 
day levels of for example the USA, Japan or the EU. 

Electricity production within ASEAN 

Electricity production is a sector of special importance. The electricity supply rate is generally 
seen as an indicator of the level of development of a country. 
Total electricity production in the ASEAN states is about 19 Mtoe (1993: 18.712 ktoe), this 
equals about 218 TWh, the average elcectricity consumption per capita is 44 kgoe ( 0.516 
MWh) The comparison with the EU (total electricity production 1990: 2140 TWh, per capita: 
5.86 MWh; source: €C 1996 b, p. 165) reveals the low consumption level in ASEAN. Although 
the consumption for electricity has grown strongly in the past (on average by 11 % per year), 
severe problems of supply shortage still remain. Population access to electricity is still low: 
Indonesia: 24 % in 1990, 30 % in 1994; Philippines 61% (1990), Thailand 71% (1990); in 
Vietnam approx. 14 YO (1 990) of the rural population is estimated to receive electricity (1990). 
Major shifts are expected in the fuel shares of electricity output. Due to the above mentioned 
displacement of oil, natural gas and coal will become the most commonly used fuels for power 
generation. Coal and gas are expected to contribute a share of 80 % to electricity output in 
2010, the share of oil will reduce down to ca. 9 %. This again reflects the policies being pursued 
across the region to reduce dependence on oil and , in the case of oil producing countries, to 
conserve their oil reserves. 

Consumption by sector 

Due to rapid industrialisation, the industrial sector will have a total share of about 42 %, while its 
energy consumption will grow 5 % p.a. up to the end of the forecast period. 

The second biggest consumer of energy is the transport sector. It’s share is expected to be 37 
YO of total final consumption in 2010. The push for growth will come from increasing economic 
activities, rising per capita incomes and the continuing process of urbanisation (see also 
chapter 2). The growth in traffic is expected to remain strong. Despite the growth of the 
transport sector in the recent past, the passenger ownership rates are still far below those of 
industrialised countries: e.g. Philippines, Indonesia, Thailand, South Korea c= 50 passenger 
vehicles per 1000 inhabitants (comparison: Japan 300) ( /€A 1994, p. 155). 

The residential and commercial sectors will account for the smallest part of ( final ) total 
consumption. Their share is expected to increase up to 21 %. One reason for this relatively low 
share is the tropical climate (no heating is required). Furthermore the amount of traditional I 
non-commercial fuels such as biomass and firewood are declining (see above) their share 
remains relatively high. This limits the penetration of commercial fuels into the sector. 

Remark: the above mentioned shares are average values regarding ASEAN as a whole; there 
could be larger deviations on the individual country level. 

Consideration of energy production and consumption on the country level 
The consideration so far has been on the ASEAN level. Table 3-1 also splits the total primary 
energy production and consumption by country. In addition Table 3-2 splits the production, 
consumption and net export position by source including electricity for each of the countries 
(ASEAN countries, South Korea, Japan). This table c9es not take into account the development 
over time, but considers only the year 1993 (the last available data). 

The main country specific characteristics are as follows: 
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Indonesia, Malaysia and Thailand are the three largest producers of energy in the ASEAN 
region: lndonesias production share declines from nearly 60 % in 1985 to 45 % at the end of 
the forecast period 2010, Malaysias share increases from 15 Oh up to 23% and Thailands 
share remains nearly at the same level of about 8 %. Vietnam, 1985 only a small energy 
producer and dependent on energy imports, will increase its share from 4 Oh in 1985 up to 10 
% in 2010. Since the beginning of the 90s Vietnam is also a net energy exporter due to the 
progress in development of its rich reserves. The causes of the decline of lndonesias energy 
production share lay in the expected depletion of its oil fields and in the development of new 
prospected energy reserves in other ASEAN countries (e.g. Vietnam, Malaysia). 
Indonesia is also the largest producer and net exporter (1993) of the energy sources coal, 
oil, gas. But per capita electricity production is still extremely low. 
Net exporters are Indonesia, Malaysia, Brunei and Vietnam. 
Malaysia produces and exports oil and gas, but is a net importer of coal. 
The net energy importing countries Thailand, Philippines, Singapore, South Korea and 
Japan are primarily importing oil (1993). But these countries try to reduce their import 
dependence by shifting their energy consumption to other energy sources, primarily gas, 
Singapore is not an oil producer, but it is, after Thailand, one of the greatest oil importers in 
the ASEAN region. This reflects its dominant position in the oil processing and refining 
industry. 

Energy intensity indicators 

Energy intensity reflects the relationship between GDP and energy consumption. Its value is 
determined by two factors: 
0 first: by the degree of a labour and/or capital production intensity. The increasing substitution 

of (the production factor) labour by capital is accompanied by higher energy consumption 
and so by an increase in energy intensity. 

0 second: by the efficiency of energy use. The higher the degree of energy efficiency the lower 
is the energy input required to produce one GDP unit. 

Usually, at the beginning of the industrialisation process energy intensities are low, because the 
economies are predominantly based on cheap labour force and only to a small extent on capital 
and energy intensive production. With an increased industrialisation the input of energy grows 
and therefore so does the energy intensity. In the process of further industrialisation, 
improvements in production processes take place resulting in an increased energy efficiency 
and therefore in a declining energy intensity. 

The particular energy intensities in the countries of the region reflect this connection with the 
economic development. 
The energy intensities, measured in units of primary energy consumption in ktoe per 1000 US $ 
GDP (1987 prices), are in the ASEAN countries, Korea and Japan as follows (year: 1995): 

Indonesia 
Malaysia 
Thailand 
Singapore 
Philippines 
Brunei 
Vietnam 
South Korea 
Japan 

0.92 
0.59 
0.61 
0.44 
0.82 
0.89 
0.24 

0.16 
0.58 

Due to the different levels of economic development the energy intensities vary widely. 
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Vietnam, with its predominantly rural society, is still an agrarian country starting its 
industrialisation from a low base. The energy input is still low resulting also in a low intensity. 
In the other countries the level of economic development is higher than in Vietnam. The 
industrialisation process in the other countries requires a lot of energy input and therefore leads 
to high energy intensities. 

In comparison Japan, as one of the most developed economies, has realized a high degree of 
highly efficient, up to date, methods of processing. Due to these improvements the energy 
efficiency is high and therefore the energy intensity low. 

At the end of this chapter it should be summarised and emphasised that the whole energy 
development in the region is highly time dependent. The table 3-2 is a consideration only for 
one year (1993). A time dependent consideration reveals structural shifts, e.g. changes of 
percentage shares of energy sources, as has been described. Present energy positions can 
change dramatically. E.g. Indonesia, at present a net exporter of oil, is expected to become a 
net importer of oil in 2010 and the total net energy export position of ASEAN will change in a 
net energy import position at the end of the forecast period. 

Energy reserves in ASEAN, Korea and Japan in comparison to whole total world and Asia 

Table 3-3 gives an overview of the energy reserves in the ASEAN states, Japan and Korea. 
The table is based on proven recoverable and economically exploitable reserves as known in 
the year 1995. The amount of reserves is compared with total Asia and total world. 

The table shows the following results: 

a) on the ASEAN level 

Coal has the largest share in ASEAN total energy resources, followed by gas. ASEAN 
contributes to total reserves in Asia with a share of 
0 more than 56 % in the gas resources 
0 nearly 25 YO in the oil resources 
0 nearly 15 YO in the coal reserves. 

A comparison with ASEAN share of total world reserves results in the following list by sources: 
3.5 % of total natural gas reserves 
3.25 % of total coal reserves 
1.2% of total crude oil resources (including natural gas liquids). 

These figures reveal that ASEAN plays an important role as energy supplier on the world 
market. 
But they make also clear that ASEAN plays only a minor role as oil supplier. It is expected that 
at the beginning of the next millennium only Malaysia, Brunei and possibly Vietnam will remain 
as net oil exporters among the ASEAN states. Already, present oil supplies for Japan and 
Korea do not come from ASEAN, but up to 80 YO from the Middle East. The oil exports of the 
three remaining ASEAN net oil exporters will not be sufficient to meet the oil demands of the 
whole ASEAN region or even the whole region (including Japan, Korea). An increasing part of 
the oil demand of the rapidly developing countries in the region can only be satisfied by supply 
sources outside the region, in particular from the Middle East. But there is great concern that 
there will not be enough oil available and that the growing demand will put pressure on the 
world oil market. This may have severe impacts on the provision of energy supply in Europe. 
Upward price pressures could cause economic problems in the EU member states. 

b) on the country level 
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Indonesia, Malaysia and Thailand are, in this order, the three leading ASEAN countries with the 
largest amount of indigenous resources. 
Indonesia has the largest resources of the whole region (ASEAN, Korea, Japan). Nearly all the 
coal reserves of ASEAN (33 479 Mtonnes) are located in Indonesia (32 063 Mtonnes). 
Indonesia has the second largest gas reserves of ASEAN (2000 Gm3 of 4924 Gm3), only 
surpassed by Malaysia (2150 Gm3). 
Besides gas, Malaysia has large reserves of oil, but only small reserves of coal (only 4 
Mtonnes). 

Thailand has large reserves of coal ( 999 Mt) and gas (175 Gm3), but only small reserves of oil. 
Therefore Thailand is a net importer of oil (see Tab. 3-2). 

The Philippines are poor in indigenous energy resources: only limited reserves of coal and oil. 
The exploitation of coal reserves has only been started recently. 

3.3 Rational use of energy and the role of renewables 

The high energy intensities mentioned in the last part of section 3.2 go along with an inefficient 
use of energy. The combination of a vast demand of energy which must be supplied and a 
relatively low state of the art in the countries under consideration results in a high degree of 
energy inefficiency. The causes are manifold, the main reasons being: inadequate energy 
production technologies with a low degree of efficiency; low awareness of energy saving; 
subsidies of energy prices resulting in a waste of energy; a tremendous lack of sufficient energy 
infrastructures as gas, oil, electricity networks; large energy consuming production processes in 
industry. A large part of the existing energy infrastructure networks are in a relatively bad 
condition resulting in large losses. 
Due to a minor supply of electricity, isolated power generation is widespread. In Indonesia for 
example PLN generates only less than half of the country's power requirement. The remaining 
part is produced by thousands of industry owned diesel units, generating for their own use. This 
results in inefficient energy use. 

The energy policy in the ASEAN countries and South Korea is beginning to pay more attention 
to the increase of energy efficiency. Recently the South Korea and in particular the ASEAN 
states began energy saving programs; e.g. in Thailand the 7'h National development plan aims 
at the reduction of the growth rate of energy consumption from 13 down to 10 YO. 

The starting points to reach energy savings can be more supply side or more demand side 
oriented measures, e.g.: 
0 supply side measures: 

The efficiency of power plants can be improved by modern combined cycle (CC-) 
technologies. Due to the increasing share of gas in total primary consumption, particular 
emphasis is put on combined cycle technologies based on gas. E.g. Indonesia in 1994 
started significant CCGT-projects (combined cycle gas turbines). 

In Thailand the €GAT (Electricity Generating Authority of Thailand) in the medium-term plans 
several CCGT-power plant projects with a total installed capacity of about 4.325 MW. 
Due to the widespread biomass availability, CC-power plants based on biomass are also 
attractive for the countries in the region. 

0 demand side measures 
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Demand side measures are still at the very beginning in the ASEAN states. In the past little 
attention has been devoted to the enhancement of energy efficiency among the users of 
energy. 
As one of the first non-OECD-countries Thailand has already at the beginning of the 90s 
started a Demand Side Management Program. The government will support energy saving 
techniques in buildings, machines and production processes by financial incentives with a 
total budget of about 192 Mio US $. 
In recent years Singapore‘s Public Utilities Board (PUB) has started t:; offer its clients free 
consulting services aiming at energy saving and energy management (BFAl-Sing-p.5). 
In Indonesia the government initiated an Industrial Energy Conservation Programme under 
which KONEBA (an energy conservation company) was established. 
Case studies in several ASEAN countries (e.g. Indonesia, see chapter 4.1.3) disclose that a 
large amount of energy can be saved simply by “better housekeeping” without any additional 
cost and that another greater part can be saved through relatively modest plant 
improvements. 
But a major obstacle to the improvement in energy efficiency is ‘that there is a lack of 
requisite knowledge of energy efficient technology and of sufficient incentives to use this 
technology. Recent improvements in the framework of the energy market, including the 
elimination of energy price subsidies, were moves into the right direction. 

Rational use of energy will be one of the most challenging energy tasks in the ASEAN countries 
and South Korea. It may not only be regarded from a technical point of view. The whole 
structure of the economy may be concerned. Transport is a typical example. This sector will 
have one of the greatest shares of energy consumption. In most ASEAN countries more than 
half of oil products (60 YO or more) are consumed by this sector. Substantial energy savings in 
this sector will require long-term policy options going far beyond the question of energy to 
include transport policy, land management and transport infrastructures and investment 
policies, particularly those related to public transport. Probably the whole transport sector must 
be reorganised and new solutions for the growing mobility demands of additionally nearly one 
half billion people must be sought. 

Malaysia supports the utilisation of natural gas in the transport sector to reduce dependence on 
oil. Incentives are awarded to promote vehicles with compressed natural gas (CNG) as an 
alternative to diesel and petrol. But it requires a lot of time to cause structural shifts in the share 
of energy sources in favour of gas in the transport sector. The market share of gas vehicles in 
the traffic sector is expected to remain low (estimated 400 ktoe ) up to the forecast period. 

Rational use of energy is usually associated with renewable energies. Renewable energy 
sources(RES) are regarded as a possibility to reduce the share of scarce fossil fuels. RES 
consists of the following main groups: 

biomass: wood and other sources of biomass including energy from (organic) waste. In 
ASEAN and in most parts of developing countries these kinds of renewable energy sources 
belong to the group “traditional fuels” which may be regarded synonymous with the term 
“non-commercial fuels”. 
hydro and geothermal power 
solar energy 
wind energy 

These groups are described in further detail: 

Biomass 
Biomass is the most important group among the PES. It has already been mentioned that it 
is a specific characteristic of ASEAN (and nearly of all developing countries) that the share of 
traditional non-commercial fuels to which biomass contributes the largest share is relatively 
high, especially in rural areas. 
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Biomass is probably the most poorly documented of all the energy sources because full 
accurate data is very difficult to find. This is due to the fact that the majority of biomass 
energy use is on a small scale, in rural areas, where the biomass is gathered locally by hand 
and is used in individual households. Therefore biomass use is difficult to record statistically. 
Energy statistics are mainly based only on official statistics recording only the commercial 
share of biomass consumption, in many statistics biomass is not even considered. This 
explains the term “non-commercial” fuels. Due to this fact there may be significant 
differences between different energy statistics depending on whether biomass and non- 
commercial fuels are considered or not. 

In 1990 the group traditional fuels has a share of about 23% of total ASEAN primary energy 
production. The main part consists of wood. 
The amount of biomass in general and fuel wood in particular differs largely by country. 
In Vietnam, for example, traditional fuels still dominate in the residential and commercial 
sector. In 1993 the consumption of biomass was six times higher than commercial fuels. 

The share of traditional / non commercial fuels of indigenous energy production in ASEAN 
countries is as follows: Vietnam approx. 51 %, Indonesia 21 %, Malaysia only 4%, Thailand 
50 %, Philippines 60 %. As the economic development and accompanied by this the 
urbanisation process increases the share of traditional fuels will decrease, but will still have 
an estimated share of 12 YO in total ASEAN indigenous energy production at the end of the 
forecast period (201 0). 

The application of modern energy services in the field of biomass is recommended to 
improve the quality of life through inexpensive methods: little investment is needed and 
running costs are low. It is therefore recommended that biomass energy provisions be 
encouraged and rendered more efficient. There is great potential to modernise biomass 
exploitation techniques and therefore obtain the dual benefits of a cheap, locally available 
resource and convenient energy carrier. 
Biomass may offer the chance (at least partially) to combine decentral ecological solutions in 
regional policy with energy policy aims. Due to the predominantly rural societies and to the 
relatively high share of agriculture in the GDP decentral biomass solutions can be a starting 
point of rural development. Probably a small but important contribution to the desired 
reversal of the urbanisation process can be achieved. Agricultural residues such as dung 
can be used in digesters to produce biogas; all different kinds of biomass can be combusted 
in conventional steam-turbine or high-efficiency gasifiers to produce electricity; sugar crops 
and their residues can be converted to ethanol. Oil crops can produce biodiesel. But it 
should be borne in mind that the economic feasibility of these projects will vary depending 
on several local circumstances. 

geothermal energy 

Although there is great potential for geothermal power in Indonesia (among the world‘s 
largest potential) and the Philippines, only in the latter has a significant share been exploited. 
The Philippines is the worlds second largest producer of geothermal power behind the USA 
in terms of installed capacity. About 1.3 GW of geothermal capacity have already been 
installed, the capacity is expected to double up to the year 2010. 
In Indonesia a major obstacle to further development of geothermal resources is the 
decentralised availability and the competition from other sources of energy. The cost of 
geothermal energy must be compared with large scale coal fired or gas fired combined cycle 
stations. On Java, for example, the electricity grid is well developed. Investments in 
geothermal resources must compete with existing infrastructures. 

Hydropower 
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Thailand and Indonesia have significant potential for hydropower. But until now only a small 
amount has been exploited. It is expected that the contribution to total primary energy 
consumption will remain low up to the end of the forecast period. 
Two reasons are a major constraint to further development of hydropower: 

a) Sources of supply lie in remote areas, far away from areas of demand, for example, in 
Indonesia: the main part of the population and therefore the centre of economic activity is 
located in Java. Nearly 80% of the total demand for electricity comes from this region. But 
potential hydropower supplying plants would be located in sparsely populated areas with 
minor demand. 

b) community resistance, triggered by the fear of environmental problems hinder further 
exploitation of hydropower: large dam projects have severe environmental impacts 
(radical change of the countryside, displacement of the population, risks of dam breaks 
etc.) Therefore planned dam projects will be limited to relatively small, environmentally 
benign projects. The import of electricity based on hydropower from non-ASEAN-states 
will take on a major importance, e.g. Thailand will increase its hydropower based 
electricity imports from neighbour countries such as Laos, Cambodia and Myanmar 
(formerly Burma). 

Despite these obstacles major hydropower programmes are planned. 

Among the other countries outside ASEAN, hydropower is also important in Japan: it 
provides 20 % of electricity generation. 

Solar energy 

Although the climate in the countries of the region offers a favourable prerequisite for 
potential use of solar energy, its application is low and of no significant importance. Solar 
energy is still in a R&D-stage, not fully developed for a large scale application. 

Although RES in many cases are not financially and economically viable (except under specific 
geographical, technological and economic circumstances) they hold two essential advantages: 
they do not impose any burden on the environment and they require considerable involvement 
from rural users, which develops and sustains activity in rural areas. 
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3.4 Energy related environmental aspects 

The world strongest growth of energy demand and production in the ASEAN countries, South 
Korea and Japan is already causing significant environmental damage at national, regional and 
global level. 

The severe environmental impacts can be summarised as follows: 

0 General impacts due to fossil fuels: global warming, pollution emissions, acid rain 

Fossil fuels, especially coal, represent a main source of GHG emissions. The share of fossil 
fuels in total energy supplying resources - and especially the share of coal - will increase 
rapidly in the ASEAN countries as well as in Japan and Korea, in ASEAN from 84.699 ktoe 
in 1985 ( 57 YO of primary consumption) up to 431.759 ktoe in the year 2010 ( 86 YO of 
primary cosnumption ); in comparison: total primary consumption of fossil fuels in the EU 
(EU 15) was 1075 Mtoe in 1992. 
Therefore, the contribution of the whole region to worldwide GHG emissions will increase 
substantially; in the case of Indonesia, for example, it is expected that C02  emissions will - 
within the next twenty years - reach a level 14 times (!) higher than today. 

The pollution charges (S02, NOx, dust) can be mimimized by “clean technologies” as this is 
usually the case in highly developed countries. But in ASEAN the applied techniques are 
usually not state of the art and “clean technologies” are not widespread. The necessity to 
meet the urgent energy demands often has a much higher priority than the consideration of 
environmental aspects. There arises great concern that the high consumption of fossil fuels 
and the relatively low application level of highly developed “clean technologies” will both 
cause damage to the environment. 

In the longer term the possibility of acid rain cannot be ignored in the region. 

special impacts due to low quality fuels 

General emissions due to fossil fuels can become much worse when low quality fuels are 
combusted with a high contents of sulphur; for example: Thailand has considerable reserves 
of low-quality coal, mostly lignite. The massive pollution caused by consumption of this coal 
has led to a total reassessment of Thailands policy aim to exploit the lignite reserves. The 
harmful components of emission, in particular sulphur dioxide charges, caused respiratory 
problems among the population, cattle have been killed and crops have been damaged. 

0 environmental impacts due to hydropower (giant dam projects) 
Ecological problems related to giant dam projects of hydropower exploitation, lead to 
community resistance. 

0 Environmental impacts due to traffic and transport: 

Although there are isolated efforts to substitute oil related fuels in the transport sector with 
more environmental benign fuels (e.g.compressed gas vehicle development in Malaysia) the 
whole transport sector is mainly based on oil products (diesel, petrol). It will be responsible 
for 60 per cent of the growth in the regions (ASEAN, Korea, Japan) final oil demand over the 
forecast period. It is expected to account for more than half of the regions final oil 
consumption in 2010. This will increase pollution charges (NOx, S02). 
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0 large-scale deforestation 

The high share of traditional (= non commercial) fuels, especially fire wood, contributes in 
some countries (especially Thailand) at least partially to deforestation. 
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4. The energy situation in the particular states 

The preceding survey described the energy situation on a more general level of the whole 
region. Chapter 4 continues the description more in detail for each particular country. 

4.1 Indonesia 

4.1.1 Description of the energy situation by energy indicators 

The Tables 4-1 to 4-5 and the related Figures 4-1 to 4-10 give an overview of country specific 
energy indicators: 

a) primary energy production and consumption 

Primary energy production increased from 130 Mtoe in 1985 up to 170 Mtoe in 1993 and is 
expected to increase further up to 195 Mtoe in 201 0. 
There are structural shifts in the share of energy sources in primary .production: 
0 coal increased from nearly 1 YO in 1985 to 13 % in 1995 ( annual growth rates p.a. in the last 

0 oil decreased from 52 YO in 1985 down to 38 YO in 1995 and will reduce further to 22 % in 

0 gas will be the great “winner” in absolute as well as in %-share terms: it’s share rose from 23 

0 other solid fuels decreased from 24 YO in 1985 down to 19 YO in 1995 and are expected to 

hydro and other renewables will play a minor role: up to the end of the forecast period their 

15 years between 30 and 40 %)and further up to 31 % in 2010 

201 0 

% in 1985 up to 29 YO in 1995 and will increase further up to 35 % in 2010 

decline further down to 10 % in 201 0. 

share will remain below 1 %. 

The characteristic feature of these structural shifts is the decrease of oil and of other solid fuels. 
The “national depletion policy” of the Indonesian government is an attempt to curb the ongoing 
depletion of oil reserves. 

The oil share of total primary energy consumption will almost remain constant, with an expected 
slow decrease from 40 YO in 1995 down to 38 % in 2010. But the oil share of the overall 
consumption will remain high: a decrease from about 74 % in I990 down to 55 YO in 2010, 
relating to total final consumption. Transport is the most oil consuming sector due to the large 
increase in transport demands. The transport sectors share of total final consumption of oil is 
44 YO in 1993, but in 2010 this sector will consume more than 60 YO of total oil in (final) 
consumption. 

A breakdown of total final energy consumption reveals that the share of the industrial sector will 
remain nearly constant at about 42 %. The share of the transport sector will increase from 29 % 
in 1985 and 33 YO in 1995 to 35 YO in 2010. 

Per capita primary energy consumption will double in the period from 1985 to 2010 from 0.37 
ktoe up to 0.75 ktoe per capita; in 1995 consumption was approx. 0,59 toe. 

Energy intensity has been almost constant in the period from 1985 to 1995 at the level of about 
0.9 toe. It will decrease in the next 15 years down to 0.67 reflecting the improvements in energy 
efficiency. 
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b) electricity production and consumption 

Electricity output is low. Only 30 % (1995) of the population have access to electricity. 
Electricity production increased from 1.4 Mtoe in 1985 to 5.7 Mtoe in 1995. It will further 
increase to 21 Mtoe in 2010. Due to the national oil depletion policy to reduce domestic oil 
consumption the share of oil in electricity generation sharply decreased from nearly 80 % in 
1985 down to 31 % in 1995 and will continue to an estimated 10 % in 2010. The “winners” will 
be coal and gas: coal gains a share of almost 50 % (1985: 2 %; 1995: 24 %; 2010: 47 %) up to 
201 0, gas will increase its share from zero in 1985 to 38 % in 201 0. 

Electricity consumption per capita is low: it will raise from 0.19 MWh in 
up to 1 MWh in 201 0. 
Energy consumption in industry is also low. It accounts for 1.8 Mtoe. in 
10 O h  of the industrial energy demand needs. 

1990 and 0.34 in 1995 

1993, this is less than 

c) Energy trade balance: 
Oil is the only energy source for which Indonesia is expected to become a net energy importer 
at the end of the forecast period. The total net export position remains positive; that means that 
Indonesia remains a net exporter, but the export of primary energy shrinks dramatically at the 
end of the forecast period: from 77 Mtoe in 1995 down to 16 Mtoe in 2010. This process is 
accompanied by a sharp reduction of the self sufficiency ratio: from 200 YO in 1985 down to 166 
in 1995 and an expected further decline down to 109 % in 201 0. 

4.1.2 Energy sources 
Indonesia is rich in coal, oil and gas reserves. There is also extensive hydropower and 
geothermal potential. 

Oil 
In 1995 lndonesias recoverable oil reserves were estimated at 5581 Mbarrels (WEC 95, p.60). 
At the present rate of production (approx. 75 Mtoe, approx. 550 Mbarrels p.a.) these reserves 
would last about another 10 years (Reserve/Production = RIP-ratio = 10 years). Some other 
estimates of the reserves are a little bit higher. But they all agree that in ten or at the most 20 
years, the reserves will be depleted. Consequently Indonesia is expected to become a net 
importer of oil at the beginning of the next millennium (approx. 2010). 

Coal 
Indonesia has vast reserves of high-quality accessible coal including lignite. The proven 
recoverable coal reserves are about 32 063 Mtonnes (WEC 95, p.26). At the present and 
expected rates of production the reserves would be sufficient for several centuries. 
Southern Sumatra contains the highest proportion of coal / lignite reserves (in terms of 
tonnage), although much of it is lignite. The quality of the coal from Kalimantan is variable, but 
includes several very high quality deposits, with low ash and sulphur contents. 
As mentioned above coal production has risen dramatically in the past ten years. Major export 
markets have been developed and are expected to grwv further: substantial market shares will 
be gained in Europe, the Far East and possibly the USA and Western Australia. Due to the 
shortage of oil reserves the national policy aims at expanding internal use of coal in most future 
power stations. 
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Geothermal resources 
lndonesias geothermal potential is among the largest in the world, estimated at around 16 000 
MWe. But despite this impressive geothermal potential, exploitation of these vast resources has 
been slow. The total installed power for electricity generation was estimated at 309 MWe at the 
end of 1994. Additionally the installation of 852 MWe are planned during the period of the Five 
Year Development Plan 1994195 - 1998/99. Prospects for the year 2020 amount to a total 
installed capacity of 2500 MWe. 

Gas 
Indonesia has one of the worlds largest concentration of gas reserves. The proven recoverable 
gas reserves are about 2000 Billion cubic metres (Bcm) (WEC 95, p.95). Gas is the most 
important energy resource in Indonesia, accounting for 56 Oh of the country’s total remaining 
hydrocarbon reserves. 
The gas of the recently explored Natuna field, one of the world’s greatest gas fields, has a high 
contents of carbon dioxide (C02), about 70 %. Because of the cost of extracting the carbon 
dioxide Natuna gas will be expensive. This may restrict the economic viability of the Natuna 
gas. 

4.1.3 Special items: energy efficiency and environmental impacts 

The energy overview on the ASEAN level in chapter 3.3 mentioned that a large part of energy 
savings is possible with no or only a small amount of additional costs. Case studies in 
Indonesia confirm this statement more in detail. Such case studies may be regarded as typical 
and representative for nearly all ASEAN states (with the exception of Japan). Therefore it is 
worth taking such case studies into account. They reveal and illustrate as an instructive 
example the huge potential and opportunities for energy savings. 

A survey of 67 industrial firms reviewed energy saving potential in the mid-1980s in the 
Indonesian industry (although 1985 results are still valid and typical for Indonesia as well as for 
other ASEAN countries). The results are summarised in Table 4-6 and the findings were: 

an overall conservation potential of about 23 % for all forms of energy used in the various 

8 % of this amount could be realised simply by better “houesekeeping” measures and 

a further 15 % could be saved by relatively modest investments 
0 the realisation of the latter part of the saving potential would require some additional 

investment; but it is expected that these investments will have a relatively short pay back 
period, after which the savings would represent a profit to the firm. 

industrial processes has been identified 

improved operation practices without any investment or any costs. 

Another study concerning saving potential in the electricity sector also disclosed considerable 
scope for improvement. RCCIHagler Bailly Inc. accomplished, 1992, a study on development of 
Demand Side Programs (DMS) in the Indonesian electricity sector. The study investigated the 
effect of DMS pilot programs. Although these pilot projects covered only a portion of potential 
opportunities the study revealed that 1,4 YO of total generation requirements and 4,6 YO of peak 
load demand could be saved. The results of the study are summarised in Table 4-7. 

The energy inefficiency is closely related with the environmental impact in Indonesia: increasing 
energy-related pollution of lndonesias main urban centers, industrial pollution and in particular 
vehicle emissions. There is great concern that the environmental costs will be a major threat 
not only to human health and human welfare, but also to economic growth itself. It is feared that 
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the community‘s resistance to industrial expansion will grow. The attraction of Indonesia for 
foreign investment may diminish. A tremendous amount of financial means are required to 
tackle the pollution problems. This may exceed lndonesias public and private sector investment 
potential. 
Indonesia has joined the Climate Change Convention. Through this international agreement, 
Indonesia has committed itself to limiting the increase of greenhouse gas emissions (GHG- 
emissions). The introduction of a carbon tax is considered. But it is feared that such and cther 
national efforts to mitigate the amount of GHG emissions would result on!!: in modest declines 
of C02. emissions. International efforts may be required to gain substantial GHG-emission 
reductions. “Financial burdensharing” and “joint implementation” in the framework of the issues 
under the Climate Change Convention would be required to boost environmental 
improvements, in particular GHG-reductions. 

In the rural areas of Indonesia the use of biomass fuels (firewood, charcoal, agricultural 
residues) in open cookstoves causes a major contribution to indoor air pollution. It is estimated 
that approx. 88 % of rural households in Indonesia cook with wood or charcoal, in most cases 
indoors. 
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4.2 Malaysia 

The Tables 4-8 to 4-1 2 and the related Figures 4-1 1 to 4-25 give an overall summary of country 
specific energy indicators: 

a) primary energy production and consumption 

Primary energy production increased from 34 Mtoe in 1985 up to 61 Mtoe in 1993 and is 
expected to increase further up to 98 Mtoe in 2010. 
As in Indonesia, there are structural shifts in the share of particular energy sources in primary 
production: 
0 oil decreased from 65 % in 1985 down to 49 Oh in 1995 and will reduce further to 31 % in 
201 0 

0 gas will be the great “winner” in absolute as well as in %-share terms: it rose from 28 % in 
1985 up to 46 YO in 1995 and will increase further up to 64 YO in 2010 

0 other energy sources play only a minor role: ”other solid fuels” decrease from 5 % in 1985 
down to 3 Oh in 1995. This share will remain almost unchanged up to the end of the forecast 
period. Hydropower and other renewables can be neglected: up to the end of the forecast 
period their share will remain below 1 %. 

The characteristic feature of these structural shifts is the decrease of oil and the tremendous 
growth of the gas share. The share of coal is only approx. 1% (in 1995 as well as in ZOIO), 
because Malaysia only has limited coal reserves. The decline of oil reflects the national 
depletion policy aiming to decrease exploitation of the remaining reserves and to conserve 
them for future generations. 

The reduction of the oil share in total primary production is accompanied by a similar decline in 
it’s share in total primary energy consumption: the oil share of total primary energy 
consumption decreased from 58 % in 1985 down to 46 % in 1995 and is expected to further 
decrease down to 39 % in 2010. 
The transport sector will become the most oil consuming sector. In 1993 this sector was 
responsible for about 40 % of total oil consumption. This share will increase to 45 YO in 2010, 
although the share of the transport sector in overall energy consumption will decrease from 
“only” 36 % (1 995) to 28 YO in 201 0. 

Industry’s share of overall energy consumption will increase from 51 YO in 1995 up to 56 % in 
201 0. 

Per capita primary energy consumption will nearly double in the period from 1990 to 2010 from 
1.34 ktoe up to 2.58 ktoe per capita. 

The energy intensity will slightly decline from 0.59 in 1995 down to 0.46 toe/l000 US !§ in 2010 
due to improvements in energy efficiency. 

b) electricity production and consumption 

Electricity output grew rapidly, by about 13 % p.a., in the period from 1990 to 1995, in absolute 
terms this corresponds to 2 Mtoe to 3.8 Mtoe. Electricity production will continue to increase, .up 
to 10 Mtoe in 2010 with growth rates between 5 % and 8 % p.a. 
The share of oil in electricity generation has been continuously decreasing from nearly 58 % in 
1985 down to 24 Oh in 1995. Due to the national oil depletion policy to reduce domestic oil 
consumption most new power stations will be gas-powered. Therefore the oil share in electricity 
production will decline further down to 13 % in 2010. 
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The rapid growth in electricity production reflects the increasing per capita consumption: in the 
last ten years between 1985 and 1995 it has more than doubled from 0.93 MWhIcapita to 2.19. 
It will double up to 4.63 MWh in 2010. 
Electricity consumption is split to almost equal shares between industry and the residential and 
commercial sectors. Electricity consumption in industry will increase nearly threefold up to 2010 
compared with 1995, in absolute terms: from 1.6 Mtoe (1995) up to 4.6 Mtoe in 201 0. 
The sharp increase in electricity consumption has put pressure on the electricity supply industry 
in the past. There were difficulties in supplying the demand: low reserve margins and brown- 
outs have been the consequences. This strain on the electricity supply industry still remains at 
present. Industrial growth is still hindered by shortages of electricity. But strong efforts are being 
made to expand the capacity such as extensive power construction programmes and 
mobilisation of private investments in the power sector. 

c) Energy trade balance: 
Malaysia will remain a major exporter of both oil and gas. But the share of oil in the net export 
position fell sharply from 71 % in 1990 down to 52 % in 1995 and a further sharp decline down 
to 14 YO in 2010 is expected. In contrast to oil the share of gas exports is expected to continue 
to increase: 29 YO in 1985, 35 YO in 1990, 51 % in 1995 and 96 % in 2010. 

Gas will remain the most important energy source in Malaysia. 

The proved recoverable gas reserves in Malaysia are estimated at 2 150 Bn. cubic meters, only 
a small part of them had been exploited at the start of 1994. The Reserve / Production ratio 
(RIP) was estimated at 86 years in 1995 (WEC 95, p. 95). 

4.3 Thailand 

4.3.1 Description of the energy situation by energy indicators 

Thailand only has limited indigenous resources to meet its energy requirements. Oil reserves 
are relatively small. Recently major gas fields have been prospected. Gas reserves are 
considerably greater than oil reserves. Therefore gas will play an important role in primary 
energy production. 
In addition to gas Thailand has significant reserves of coal, but its low quality restricts its 
utilisation. 

Thailands indigenous energy resources are not sufficient to meet the demand. In 1995, 
Thailand was able to meet only 50 % of it's energy demand by indigenous energy production 
(self sufficiency ratio = 50 %) and it is expected that this figure will decrease to only 27 Oh in 
2010. This means that Thailand will be almost 75 % dependent on energy imports at the end of 
the forecast period. 

The Tables 4-13 to 4-17 and the related Figures 4-26 to 4-41 describe these basic features in 
more detail: 
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a) primary energy production and consumption 

In contrast to other ASEAN states primary energy production will increase only slightly up to the 
end of the forecast period: from ca. 31 Mtoe in 1995 up to 61 Mtoe in 1993 up to 36 Mtoe in 
201 0. 

Due to the energy policy to reduce dependence on imported oil and to strengthen the 
indigenous resources there have been structural shifts in the share of the particular energy 
sources in primary production: 
e oil decreases from 13 % in 1985 down to 9.3 YO in 1995 and will reduce further to 4.4 % in 

201 0 
in contrast to oil gas has gained a larger share: it increased from 14 YO in 1985 to nearly 32 
% in 1995. After 1995 gas production will further increase in absolute terms from 9.8 Mtoe 
(1 995) up 10.2 Mtoe in 2010, but its share will slightly decrease down to 28 % at the end of 
the forecast period - a share still more than six times greater than the share of oil. 
due to indigenous coal resources, coal production will nearly double, from 16 YO in 1990 and 
1995 up to 30 YO in 2010, in absolute terms from 5 Mtoe (1995) up to 11 Mtoe (201 0). 

0 The traditional fuels also play an important role. Although their share decreases, they still 
remain on a relatively high level: nearly 50 YO in 1990, 40 % in 1995 and still 35 YO in 201 0. 

0 other energy sources are almost negligible: the share of hydropower will stay on a low level, 
only a small increase from 1.6 % in 1995 up to 2.5 O/O in 2010; the share of other renewables 
are nearly zero %. 

Although oil production is low, the share of oil in primary consumption is high and will decrease 
only slowly: 50 % in 1990, 49 % in 1995 and it‘s share is expected to be 43 YO in 2010. 
Relating to overall consumption the oil share is even higher: 72  % in 1995 and 65 % in 2010 
(relating to total final consumption). The driving force of oil demand is the transport sector, as in 
other ASEAN states. In 1993 oil demand of this sector accounted for nearly 55 YO of total oil 
use. This share will increase further, up to more than 70 % in 2010. 
Transport is the most energy consuming sector: in absolute terms the transport sector 
consumed 17 Mtoe of energy in 1995, in 2010, 42.5 Mtoe are expected to be consumed; in 
comparison: the “industry and non-energy use” sectors consume 10.4 Mtoe and 24.6 Mtoe 
respectively. The share of the transport sector in total final consumption will stay at the high 
level of about 50 % (1990: 52 %, 1995: 50 %, 2010: 51 %). The share of the industrial sector in 
energy consumption was only about 30 YO in 1995 and is expected to remain the same until 
201 0. 

Per capita primary energy consumption will nearly triple in the period from 1990 to 2010 from 
0.73 ktoe up to 2.04 ktoe per capita. 

The energy intensity wilt slightly decline from 0.61 in 1995 down to 0.55 toe/ US $ 1000 in 2010. 

b) electricity production and consumption 

Electricity output has been growing rapidly by about 15 % p.a. in the period from 1990 to 1995, 
in absolute terms from 3.7 Mtoe to 7.7 Mtoe. The production will increase further up to 23 Mtoe 
in 2010, but annual growth rates will slow to about 13 % between 1995 and 2000. A further 
decline of growth rates down to around 5 % is expected for the last decade of the forecast 
period (2000-2010). 
Due to the limited oil resources, Thailand encourages the substitution of oil by other sources of 
energy for power generation. 
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Therefore the share of oil in electricity generation is expected to decrease from nearly 21 YO in 
1995 down to 5 % in 2010. But it is not easy for the government to find a proper alternative to 
oil. Other indigenous resources are also limited. Gas resources will decline at the beginning of 
the next millennium. Therefore the substitution possibilities of gas are restricted. The gss share 
of electricity output will stay nearly constant at around 40 YO up to the end of the forecast period 
(1990: 40 %; 1995: 44 Oh; 2010: 41 %). 
Coal is not a good alternative for power generation either.. The combustion in power statims 
leads to environmental problems. Therefore indigenous low-quality coal is becoming a less 
acceptable fuel for electricity generation. 
Because of these problems it is expected that gas and imported coal w i l l  be the most 
acceptable options. 

The per capita electricity output will further increase from 1.52 MWh in 1995 up to 4 MWh in 
201 0. 

Both, the industrial sector and the residential sector, hold nearly the same share of total 
electricity supply: 43 % in 1995, in 2010 the share of the industrial sector will be 41 %, the 
share of the residential sector 46 % (in absolute terms: approx. 11 Mtoe). 

In the industrial sector the textile industry is the largest consumer of electricity. 

A major demand push is coming from the residential sector. Although 70 YO of the population 
already have access to electricity (comparison: Indonesia only 30 % in 1995) there is still a 
great demand and need for electricity. 
Ownership of electrical appliances is still relatively low (e.g. comparison with non-ASEAN 
country Taiwan: only 60 % of the Taiwan level, for some appliances only 20 YO or much lower). 

c) Energy trade balance 

Due to the limited indigenous resources, the net import position of Thailand will increase further 
from 30 Mtoe in 1995 up to 100.6 Mtoe in 2010. But the structure of the imported fuels will 
change dramatically. The share of oil in the net imports has been 90 YO and more in the last ten 
years (1985-1995). It will decrease to 57 % in 2010. And therefore the share of coal and gas 
will rise sharply: coal from 2 % in 1985 up to 26 % in 201 0, gas from zero % up to 15 % in 
201 0. 

4.3.2 Energy reserves and environmental problems related to coal 

Thailands gas reserves account for approx. 85 % of the country’s total remaining hydrocarbon 
reserves. The World Energy Council (WEC 95) estimates the gas reserves at 175 Bn. cubic 
meters and the Reserves / Production ratio at 20 years. 
The Gulf of Thailand is the main source of present gas production. Some other gas fields, 
recently prospected, will start production in the next years ( e.g. Tantawan field in 1998). 

But despite these reserves Thailand is dependent on gas imports. Also the extension of further 
pipeline infrastructure is import oriented, in particular to the Yadana offshore field in Myanmar. 

The proven recoverable coal reserves (including lignite) are estimated by WEC (WEC 95) at 
999 Mtonnes. They are of low quality and primarily li,nite. 
All coal used in power generation at present is domestic lignite. Its energy use causes severe 
environmental problems. A typical example is the environmental damage caused by the 2000 
MW lignite-fired power station at Mae Moh. 
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Large amounts of sulphur dioxide are emitted. The special local circumstances of the site 
(located in a valley, surrounded by hills) intensify the environmental impact. 
Cattle have been killed and crops have been damaged by emission. It had been necessary to 
remove more than 2,000 families from the area. 

The EGAT authorities (the state power generator) have been put under pressure. They passed 
an environmental programme to reduce emissions of the Mae Moh power station: 
0 only 2 YO sulphur lignite should be used instead of 3 % 
0 Introduction of flue gas desulphurisation 

cut of generation output when there are unfavourable weather conditions, in particular when 

restriction of any power site expansion plans 
air dispersion of the pollutants is at a low level. 

In general, environmental opposition and community resistance against coal-fired plants are 
growing; e.g. environmental concern has led to the government's decision to reject EGAT's 
plan to build a new coal-fired plant at Ao Phai. This is especially remarkable, because high 
quality imported coal was planned to be burnt in the power station instead of domestic lignite. 
Growing environmental concern influences energy policy. The government plans to extend the 
coal-fired generation capacity, but such plans will probably have to be abandoned, at least 
partially. Gas will then become the favoured energy source. 

4.4 Singapore 

Singapore is the only country among the ASEAN states and Japan having no domestic 
resources. But despite this lack Singapore is the third biggest refining center in the world and 
the biggest refining center in the ASEAN region. Singapore has six oil refineries. Their annual 
processing capacity is 360 Mbarrels. 
Because of its large refining activities Singapore is therefore the biggest crude oil importer in 
the region with about 54 YO of the ASEAN imports. In 1990 the share of crude oil of Singapores 
total net imports was nearly 100 % and in 1995 86 %. Due to increased gas imports this share 
will decrease down to 76 % in 2010. 
However, more than half of oil imports are re-exported as refined products. Even if Singapore 
does not have any primary production, its refining activities place the country as the secondary 
energy exporter of the ASEAN region (23,6%) behind Indonesia (ca. 50 %) and followed by 
Malaysia. 

In addition to oil, Singapore will develop the gas sector and build up an adequate gas 
infrastructure. Recently it has started taking the first natural gas deliveries from Malaysia with a 
daily delivery of 150 million cubic feet of natural gas. An underwater pipeline has recently been 
finished, connecting Johor (Malaysia) and the Seneko-power station. Future capacity 
expansions in the power sector will be based on gas instead of oil. 

These basic features of Singapores energy situation are reflected in the country's figures for 
energy, see Tables 4-18 to 4-21and the related Figures 4-42 to 4-54. Oil is the dominant energy 
resource in primary energy consumption. In 1990 nearly the whole consumption was based on 
oil. In 1995 the share of oil of total primary consumption is still 86 % and in 201 0 the share is 
still expected to be at the high level of 75 %. But gas is getting larger shares: 14 % in 1995 and 
probably 24 % in 2010. 

Coal does not play a role in Singapore's economy. Environmental problems related with this 
energy source limit the use of coal in such a densely populated area as Singapore. 
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About 80 % of the energy used in industry is oil. 
The refining of oil is associated with large amounts of oil consumption. The difference between 
refinery input (crude oil) and refinery output (oil products) can be counted as losses including 
own use. In 1993 this amount was 5.5 Mtoe. “Losses and own use” has the largest share of 
total oil consumption, about 40 YO. The oil shares of the other sectors are: 

0 Industry: 20 %; this share will remain nearly constant in the period 1995 to 2010 
0 Transport: approx. 23 % in 1995: this share will reach 30 % in 2010. 
0 power generation: approx. 16 %; this share will remain constant in the period 1995 to 2010 

0 Oil demand in the residential and commercial sector is very low, only about 1 % (including 
(future power requirements will be based on gas) 

losses) 

The main energy source in the residential and commercial sector is electricity. About 80 % of 
total energy consumption in this sector is electricity. 

Singapore has one of the highest energy consumption per capita rates in the ASEAN region: 
nearly 6 ktoe per capita in 1995 and probably 8 in 2010. Only Brunei has higher per capita 
consumption rates among the ASEAN states: 9.7 toe (1995) and 8.3 toe (2010). 
Also the per capita consumption of electricty is one of the highest in the ASEAN states: 7.5 
MWh per capita in 1995 and 13 MWh per capita are expected in 2010 (comparison: Malaysia 
2.1 and 4.6 respectively; Thailand: 1.5 and 4 respectively). 

The energy intensity is relatively low: 0.44 toe per GDP (1 000 US $) in 1995 with an expected 
decrease down to 0.32 in 2010. The energy intensity in Singapore‘s industrial sector is low 
apart from in the oil processing industry. The manufacturing industry, for example, deals 
primarily with high value-added products (primarily electrical equipment), whose production is 
not energy intensive. 
This decrease of energy intensity reflects the improvement of energy efficiency. Therefore it is 
expected that GDP growth rates will be higher than growth rates of primary energy 
consumption. It is characteristic of an economy moving towards maturity that energy 
consumption decouples from GDP-growth. 

The total dependence of Singapore‘s economy on oil imports has resulted in an energy policy, 
which aims to safeguard the energy supply, thus Singapore is now trying to diversify its energy 
supply away from oil towards natural gas. Singapore has taken precautions against sudden 
unexpected supply cuts by signing the “ASEAN Petroleum Security Agreement” in 1986. 

4.5 Philippines 

The basic features of the Philippines energy situation are reflected in the country’s figures for 
energy, see Tables 4-22 to 4-26 and the related Figures 4-55 to 4-70. 

The Philippines is poor in domestic energy resources. National oil production accounted for only 
2 % of domestic oil consumption in 1990 and for 3 % in 1995. 

The new oil and gas field Malampaya has recently been explored. Oil and gas production will 
considerably expand with the development of this field. In the year 2010, about 14 % of primary 
energy consumption is expected to be satisfied by domestic oil and gas production. Therefore 
the oil and gas share of total primary production will increase: oil from 2.6 YO (1995) up to 9.8 % 
(201 0), gas from zero level in 1995 up to 15 % in 201 0. 
But the realisation of this great gas increase depends on the successful exploitation of the new 
Malampaya gas field. The construction of the required pipeline infrastructure is a challenging 
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task. The gas deposits lie in considerable depths below the sea in an area of major seismic 
activity. In addition large amounts of capital are required for financing the gas project. 

Coal reserves are limited and of low quality. Proven recoverable reserves are about 263 Mt 
(WEC-95, p. 27). 

Besides the afore mentioned fossil fuels, renewable energy sources play a superior role in the 
Philippines‘ primary energy production: 

0 biomass: share of 50 Oh in 1995; expected to fall to 30 Oh in 201 0 
0 other renewables: share of 37 % in 1995; slow decrease to 32 % in 2010 

The high share of biomass is remarkable. It dominates in the residential and commercial 
sectors. It is estimated that nearly three times more traditional fuels are used in these sectors 
than commercial fuels. The high consumption of traditional fuels is due to low income per 
capita. Commercial fuels are too expensive, a major part of the population cannot afford them. 

Geothermal power contributes the main share of the group “other renewables”. The Philippines 
is the world‘s second greatest producer of geothermal power. This energy source had a share 
of about one third of the Philippines primary energy production. In 1995 the installed geothermal 
power of about 1,300 MW provided about 20 % of total electricity generation. 

But despite several important energy resources the Philippines remains dependent on energy 
imports. The self sufficient ratio will improve only a little, from 53 % in 1995 gradually increase 
to 57 % in 2010. 
Dependence on imports is particularly strong for oil. The share of oil in total net energy import 
has been more than 90 % in the last ten years (1 985 - 1995). Therefore it is a central aim of the 
Philippines energy policy to reduce the dependence on oil. In 2010 the share of oil in total net 
energy imports is expected to have decreased to 66 YO, still a high dependence rate. 
The efforts to reduce oil dependence include the development of indigenous resources, the 
improvement of energy efficiency and the diversification of energy sources. The import of 
energy sources other than oil is encouraged, in particular coal. Consequently the coal share of 
total net energy imports will have increased from about 8.4 % in 1995 up to 34 % in 2010. 

The power generation sector has been the central starting point to reduce oil dependence. In 
the past the Philippines power sector was based on oil. A change towards other input fuels and 
resources began at the end of the 70s, when the first geothermal power plant began to produce 
electricity. 
Coal and gas are the two main sources which will replace oil as input fuel for power generation. 
In the next years an additional expansion of coal-fired power capacity of about 4000 MW is 
planned. The share of coal in electricity output will increase from 16 YO in 1995 up to 39 YO in 
2010, the share of gas from zero YO in 1995 up to 25 %. 

At the beginning of the 90s the Philippines suffered from severe shortages in electricity supply. 
As a response to this crisis, the government started a massive privatisation programme to 
mobilise private capital for a massive extension of power capacity. As already described in 
chapter 3.1, this programme has been very successful. A large number of “fast- track” private 
power projects solved the electricity supply crisis. Independent power producers (IPP) have at 
present a share of about 30 YO of Philippines total power generation capacity, this share will 
reach 60 YO at the beginning of the next millennium (approx. 2005). 
Due to the heavily supported IPP-programme electricity production will grow rapidly. Compared 
with the production level in 1990, the total electricity output will more than triple by 2010 (from 
2364 ktoe up 7341 ktoe). There is still a large unsatisfied demand for electricity. In 1990 the 
access of the population to electricity was only 60 YO. The ownership of electrical appliances is 
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also low in comparison to more highly developed countries such as Taiwan or Korea. The 
electricity demands of the residential and commercial sector will also increase. 
Due to a better supply, electricity requirements in the industrial sector can be satisfied more 
readily and thus, consumption of electricity in the industrial sector is expected to grow. 

Growing energy and electricity consumption is reflected by per capita consumptior! figures. The 
electricity output per capita is expected to double from 0.45 MWh per capita in 1990 IC 0.97 
MWh per capita in 2010. 
The primary energy consumption per capita has increased from 0.44 toe per capita in 1990 to 
0.53 in 1995 and will further increase to 0.67 in 2010. 

The energy intensity has slowly increased from 0.7 ktoe per 1000 US $ GDP in 1990 up to 0.82 
ktoe per 1000 US $ GDP in 1995, but is expected to gradually decrease to 0.78 in 2010. 

4.6 Brunei 

Brunei is the third largest oil producer in South East Asia just behind Indonesia and Malaysia. 
But due to declining reserves the government has implemented a national depletion policy to 
limit oil output. It is expected that Brunei may maintain its position as an oil exporter for a further 
22 years. 

In contrast to oil, the remaining gas reserves are considerably higher. The World Energy 
Council ( W € C - 9 5 )  estimates the proven recoverable reserves at about 400 Bn. cubic meters 
resulting in a RIP-ratio of about 40 years. Other estimates are higher , at about up to 500 cubic 
meters. Although gas reserves last longer than oil, the government will increase the production 
only marginally. Gas production should therefore remain more or less constant at the level of 
10000 to 1 1000 ktoe p.a. in the next 15 years. 

Due to the tiny domestic market of only 300 000 inhabitants, energy consumption is low, and 
the main part of domestic production is exported. 
The domestic gas demand is only for power generation. Approx. 86 % of Bruneis electricity 
production is based on gas. 

Bruneis economy and wealth is almost totally dependent on oil and gas exports. Its whole 
industry is based on the extractive oil and gas sectors. Brunei is taking precautions in view of 
the inevitable depletion of energy resources, probably in the middle of the next century. Efforts 
are being made to diversify into other industrial sectors such as manufacturing. 

4.7 Vietnam 

Vietnam is one of the poorest countries in the world, predominantly an agrarian society with a 
labour intensive economy. 
Some basic key indicators of the primary energy consumption reflect this low level of economic 
development. The primary energy consumption per capita is one of the lowest in the world: 0.18 
toe per capita in 1990 and 1995. Regarding only the share of “modern” commercial energy 
sources, per capita, consumption is much lower still: only 100 kgoe of modern commercial fuels 
such as oil, coal, gas or electricity are consumed per capita. The share of non-commercial 
traditional fuels is the highest in ASEAN estimated at 50 % of total primary consumption ( 
before the Philippines and Thailand). 
Electricity consumption per capita is very IOW. Just recently at the beginning of the 90s the limit 
of 0.1 MWh (=l00 kwh) per capita and per year was exceeded: 0.08 MWh in 1985, 0.13 MWh 
in 1990. A UNDP (United Nations Development Programme)-report on the energy sector of 
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Vietnam in 1989 commented on the low per capita electricity consumption below 100 kwh as 
follows(cifed by F0 86, p.700): “This represents approximately five per cent of a standard 
developed country with a similiar population in the region of 70 million”. 
In the last five years the level of per capita electricity consumption has increased and is now 
about 0.2 MWh, but this is still a low level. 
Also the low energy intensity (0.24 toe/lOOO US $ in 1995) is a characteristic sign of the overall 
low energy consumption. 

The above mentioned consumption figures are average values. Due to large regional 
disparities, the consumption level is much lower in some regions; e.g. central Vietnam is less 
developed than the south, per capita consumption of electricity is only half the level of that in 
north and south Vietnam. In rural areas the per capita consumption of electricity is far below the 
average level, only about 50 kwh per connected rural household and per year. In 1990 only 14 
YO of the rural population received electricity. 

The low level of economic development in comparison to other ASEAN states is due to the 
instabilities and wars of the country’s recent past. But the government has attempted to boost 
economic development. The expected GDP growth rates pa will be about 6 ‘16 up to 2010. The 
booming industrial sector is associated with an increase in energy consumption, probably 
almost 9 % pa. This means that energy consumption will grow faster than GDP indicating that 
energy efficiency will remain low. 

A central starting point for economic recovery and for beginning the industrialisation process is 
the development of domestic energy resources. Although Vietnam has considerable amounts of 
energy reserves, it was a net energy importer until the beginning of the 90s: in 1985 the net 
import position was still about 1785 ktoe, in 1990 only 67 ktoe and then at the beginning of the 
90s Vietnam changed to being a net energy exporter. The net export position in 1995 has been 
about 7500 ktoe - a sign of the progress in developing indigenous energy production. 

These overall trends have been instigated by the government. The energy policy focuses on 
the development of indigenous resources and on the development of export markets for oil and 
coal. 
The considerable resources in oil, coal, gas and hydropower are expected to be sufficient to 
satisfy energy demand in the long-term and in addition to increase energy exports. 
There is large uncertainty over the estimated amount of reserves. The uncertainty is due to 
differing methodologies in reserve classification (kind and method of detection and calculation 
of reserves) and the lack of available field exploring information: 
0 coal: 

According to the Soviet reserve classification method Vietnam has ca. 2 Bn. tons of proven 
anthrazit reserves (according to the western classification method “only” 0.5 Bn. tons are 
regarded as proven reserves). In addition there exist 78 Mt half-anthrazit, 120 Mt bituminous 
coal and 306 Mt lignite (BFAl-Vietnam Energiewirtschaft, p. l l ) .  Most reserves are located in 
the Quang-Ninh-Basin in the north of Vietnam. 

oil 
A study of the East-West-Center in Hawaii estimates Vietnams oil reserves at between 200 
Mt and 400 Mt. But it is expected that a thorough field exploration will discover further 
reserves in the near future. 

gas 
The World Energy Council (WEC 7995) estimates the proven recoverable reserves at 105 
Bn. cubic meters and the RIP-ratio at greater than 100 years. Other references, probably 
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based on more accurate data, estimate a larger amount of about 280 Bn. cubic meters 
including expected future discoveries. 

0 Hydropower 
The economic exploitable hydropower potential is estimated to be 18 GW, only a small share 
of about 15 % has been developed. 

The increased exploitation of indigenous resources will lead to radical shifts in primary energy 
production and consumption. 
Oil and gas reserves as well as hydropower have only just recently began to be exploited. Until 
1986 the only production of commercial fuels was coal. In 1985 nearly the whole primary 
energy production was based only on coal (share: 35 YO) and other solid/traditional fuels (share: 
63 YO). Since 1990 oil has gained a major share in energy production and the share of coal has 
decreased: 

coal share: 21 YO in 1990 and 1995; 18 % is expected in 2010 
0 oil share: 24 % in 1990, about 41 % in 1995; a further increase is expected at the beginning 

of the next millennium, with an increase up to 47 % and then a decrease to 40 YO in 2010. 

The exploitation of gas takes a little longer, but in the long term gas is expected to play the 
most important role in the future energy market. There has been nearly no gas utilization in the 
past, gas started at the zero level with high growth rates p.a. Consequently gas is a new energy 
source in the developing energy market. The construction of the required pipeline infrastructure 
is necessary to build up a gas market. Therefore the share of gas production at the beginning 
will remain relatively low until the end of the millennium (1995: 3.4 YO; 2000: 7.2 YO), but until the 
end of the forecast period it will gain a share of primary production of about 22 %. But such 
estimates are associated with a degree of uncertainty: the development of the gas market 
depends on the progress in building up the required infrastructure. Another uncertainty is, 
whether there will be enough customers to contract for large amounts of gas. But it is assumed, 
due to the governments support, that gas will grow successfully and gain large market shares. 
Gas has the competitive advantage of being a more environmentally friendly energy source 
than coal and hydropower. 

Relating to total primary consumption, the share of gas will be even greater at the end of the 
forecast period: 
0 gas: 5 YO 1995; 31 YO in 201 0 
0 oil remains nearly constant at 25 YO 

0 coal: share is nearly constant at 16 YO in 1995 and 2010. 

The government is making efforts to support the establishment of a gas industry in the country. 
International funding aids will be mobilised for gas infrastructure projects. 

The share of hydropower of primary production will remain almost constant, even with a slow 
decrease from 3.8 YO in 1995 down to 2.3 % in 2010. Environmental opposition restricts further 
expansion of hydropower plants. The rapid expansion of gas in the energy market, particularly 
in the power generation sector, reduces the need to develop further hydropower projects. 

Other renewable energy sources play a negligible role. Their share in primary production is 
zero. In recent years there have been initiatives to manufacture various types of biogas 
generators and wind pumps. But these projects failed, probably due to a lack of knowledge. In 
the future it will be necessary to train staff, to test pilot biogas plants and to evaluate the 
chances of the application of such kinds of energy. The general availability of natural manure 
seem to be a promising potential for the production of biogas. 
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The increased production of commercial fuels (coal, gas, oil) will replace traditional fuels. Their 
share of total primary production should continue to fall, from 63 % in 1985, 50 % in 1990, 31 YO 

in 1995 down to "only" 17 % in 2010. 

The expected overall penetration of gas in the energy market is clearly seen in the power 
sector. The electricity production will more than treble between 1995 (1264 ktoe) and 2010 
(4586 ktoe). In 2010 gas is expected to have a share of 67 % of total electricity output. It 
replaces coal and hydropower. Their share will decline dramatically by 2010: coal only 11 % 
(comparison: 46 % in 1985), hydropower 22 % ( comparison: 63 YO in 1995). 
Originally the government planned the continuation of coal-fired and hydropower based 
capacity expansions. But besides the environmental advantages there were several, mainly 
economic, advantages to replacing coal and hydropower by increased gas input in power 
generation: 

the recently developed gas fields lie close to the centers of demand. Gas-fired power plants 
can be built close to them, so that losses due to transmission and transport can be 
minimized. 

0 CCGT (Combined Cycle Gas Turbines)-plants have a better energy efficiency than coal and 
oil based thermal power stations. 

0 CCGT-projects are more attractive for independent power producers. 
Gas is a more stable and reliable energy source than hydropower: e.g. the south suffers 
heavily from large power shortages. In recent years (e.g. 1992), Ho Chi Minh City was often 
deprived of power for several days a week, particularly during the summer time. Most of the 
electricity is generated by hydropower. The rainy season lasts six months. Low water levels 
outside this season limit generating capacity. 

These overall advantages of gas have led to a turning-point in energy policy. The government 
turned away from the priority of coal and hydropower as input fuels in power generation. 
Instead the input of gas is supported in the electricity sector. 

A special problem in the electricity sector is the existence of two independent grid systems with 
different voltages, one in the south, the other in the north. Ongoing projects aim at the 
connection of both systems by an unified transmission system. This problem is closely 
connected with regional disparities of electricity supply between the north and the south. The 
north of the country has surplus capacity, the southern part suffers from chronic power 
shortages. The building of a 1400 km 500 kV transmission line should link both parts of the 
country. But there are doubts as to whether this project will be a successful solution to 
Vietnam's power needs in the long run. The transmission of surplus capacity from the north into 
the south over such a long distance is associated with great losses. In addition, a large amount 
of capital is required, which could probably be used for more urgent needs elsewhere. But 
experts consider the establishment of a unified grid as necessary in the long run. 

The demand for electricity is pushed by the industrial as well as by the residential and 
commercial sectors. It is expected that industry's consumption will rise by an annual growth 
rate of about 10 % up to 2010 - faster than the GDP growth rate. Due to the higher industrial 
development in the south, the demand for electricity will grow faster there than in the northern 
part of the country. Large capital investment is required to build the necessary infrastructure to 
meet the growing demand. It is expected that the expansion of the electricity sector will not be 
able to keep pace with the rapidly growing economy of the south. 
In the residential and commercial sectors, electricity will become the most important fuel, with a 
share of just over 50%. 
There is also a large demand for electricity from the agricultural sector due to energy needs for 
irrigation and water pumping. 

A major problem is the low energy efficiency. Heavy losses are a major cause of power 
shortages. The average of power losses accounts for about 30 %, and in some areas up to 40 
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%. Shortage of meters, of spare parts and high distribution losses are the main reasons. The 
distribution network is old and needs maintenance. Nearly all thermal power plants also suffer 
from a lack of maintenance. In some regions, especially in central Vietnam, only half of the 
installed capacity is actually available at any time. 

The gas losses are also high. They are estimated at 12 %. 
Hydropower plants are often choked with sand, resulting in a sharp reduction of their lifetime 

Energy trade 
Although energy consumption is growing rapidly, Vietnam is affirming its position as a net 
exporter of energy. But the structure of energy net exports differs from the patterns of domestic 
consumption. Gas contributes no share to the net export position. Nearly all gas is consumed 
by the domestic market. Gas will be exported, at the earliest, after the year 2010. At present oil 
and coal are the only energy sources for export. Oil has the main share of primary energy 
exports, nearly three or four times the amount of coal. 
The large amount of oil exports results from the lack of domestic refining capacity. Despite 
several efforts Vietnam failed to build up a refinery. Therefore all the crude oil is exported and 
all oil products must be imported - a burden for the balance of external payments. 

The low export share of coal is partially due to the lack of appropriate infrastructure: there are 
logistic problems in handling large quantities of coal, e.g. suitable coal harbours. Mines and 
production methods are not up to date. They must be modernised. The poorly equipped mines 
result in low productivity. There is also a lack of experience in international trading. 

Environmental problems 
The increase of primary production causes major environmental damage: 

coal sector: 
coal dust pollution and surface disruption are some of the main environmental costs. A 
typical example is the open pit coal mines in north Vietnam: mines are not backfilled, a total 
area of about 2000 ha of land is expected to be disturbed by mining operations. In addition 
water pollution is associated with coal production. 

Thermal power generation 
NOx, sulphur and particule emissions are the main environmental concerns. Priority is given 
to particule emissions from coal fired power stations. Respiratory diseases due to emissions 
from coal power stations occur frequently. 

Hydroeelectric power projects 
A major environmental concern is the resettlement of inhabitants. 

Oil sector 
Oil spills are the major environmental problem. Only a small environmental group with poor 
equipment controls oil spills. Much more equipment and staff are required to upgrade 
existing oil spill containment. 
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4.8 Japan and Korea 

The level of economic development in Japan and Korea is higher than in the ASEAN countries. 
But the ASEAN countries are expected to develop to the same level. They are making large 
efforts to reach a high level of wealth and development. Therefore Japan and South Korea can 
be seen as the development path ASEAN countries are following. Similar problems and similar 
characteristics of the energy development as in Korea and Japan are expected to occur in the 
ASEAN countries in the near future. 
Therefore Korea and Japan are good examples for a comparison, for an assessment and for a 
prognosis of the development of the ASEAN countries. 

Japan 
Japan is poor in domestic resources. The limited energy resource base consists of the 
following proven recoverable reserves (WEC 95): round about 30 Bn. m3 of natural gas and 
only 7.6 Mt of crude oil. Although there are still some small coal reserves ( 804 Mt ) the three 
last remaining coal mines are due to close. 
In 1995 the total indigenous production of these three fossil energy sources amounted to only 
7290 ktoe. 
In addition Japan has major potential for renewable energy sources (RES), especially 
hydropower and geothermal. But only the former (hydropower) plays a significant role at 
present in energy production. 

In total contrast to this low production, is Japan's enormous primary energy consumption: 
nearly 500,000 ktoe in 1995. The P/C-ratio (Production / Consumption) was only 0.18 in 1995 
and will only slightly increase to 0.2 at the beginning of the next millennium.. 

The discrepancy between indigenous energy production and energy demand is the basic 
characteristic feature of Japan's energy situation. It determines the whole energy policy. 

The low P/C-ratio results in a high dependence on imports of energy. This makes Japan's 
economy vulnerable. The net energy import in 1995 amounted to nearly 400,000 ktoe. The 
import dependence is particularly high in the oil sector. In the year of the first oil crisis, 1973, oil 
amounted to 78 % of Japan's total energy requirements, at present it amounts to 57 YO. The oil 
share of Japan's total net energy import was as high as 66 Oh in 1995, fifteen years ago in 1980 
it was 79 %. 

Energy supply security is therefore a main concern of Japan's energy policy. Energy 
diversification according to source and supply country is part of the energy policy strategy. 

Japan's massive nuclear power programme, one of the largest in the world, is its well-known 
strategic answer to its vulnerable energy import dependence. The large number of 51 power 
stations with over 40 GW installed generating capacity contribute an 80 % share (1995) to 
Japan's total indigenous energy production; the nuclear share has increased by 30 % from the 
already high level of 50 % in 1980. But in relation to the total primary energy supply the nuclear 
share was only 14 % in 1995. Oil continues to dominate the primary energy supply with an 
approximate 50 % share ( 57 YO in 1993, 55 % in 1995, approx. 47 % still expected in 2010). 

In addition to the nuclear way Japan takes further efforts and measures to improve energy 
security. These strategic measures, their failures and successes are described as follows: 

0 increased development of own resources, especially hydropower: 
Hydropower is the second largest energy source in Japan. Its share Of total energy 
production was 10 YO in 1995, but its share of total primary energy supply only 1.8 Oh (1995). 
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In addition to hydropower, Japan has major geothermal potential. The installed geothermal 
capacity of 360 MW is the fifth greatest in the world. But geothermal power only plays a 
minor role: in 1995, it's share of indigenous production was only 1 %, and it's share of total 
primary supply only 0.2 % (1 995). 

0 due to diversification in energy sources, increased imports of coal and gas instead of oil: 
Japan is making an effort to reduce the oil import dependence by increased imports of other 
energy sources, in particular of gas and coal. 
Japan is the worlds largest importer of liquid natural gas (LNG). An ambitious long-term aim 
is the building of a pipeline to Sakhalin. Such a pipeline would give access to the large 
Russian gas fields in Far East Asia. Further, plans for an Asian gas grid which could bring 
gas from regions as Turkmenistan, Australia, Papua Guinea are being discussed. But the 
realisation of such plans is still in the far future. 
Coal imports are expected to increase by about 50 % by 2010 (1995: coal imports 86 431 
ktoe; 201 0: 133 204). 

0 Strengthening own oil exploration activities through Japanese National Oil Corporation 
Japans government has started a worldwide international exploration programme for oil. The 
Japanese National Oil Corporation (JNOC) is responsible for the overall co-ordination of oil 
exploration activities. But there has been only limited success in the past. Recently, Japan 
has had more success in Vietnam. Japanese exploration companies started oil extraction in 
the Dai Hung field. Today the majority of Vietnam's oil production goes to Japan. 

diversification by supply sources of oil imports: 
Despite several attempts do diversify it's supply sources, Japan remains heavily dependent 
on the Middle East. Nearly 80 % of the oil imports are supplied from this region. Exploration 
activities also have as their aim to mitigate this dependence. 

energy efficiency and energy intensity 
The first oil price shock led to dramatic shifts of the shares of industrial sectors in the whole 
economy. The share of energy intensive industries like the steel industry declined in favour 
of less energy intensive sectors. Japans economy is dominated by the production of 
relatively low energy intensive, high value, low material cost products such as electronics, 
computers and consumer goods. 
In addition to these structural shifts, away from high energy intensive towards less energy 
intensive branches, the government supported energy efficiency measures by energy 
savings programmes. 
As a combined result of both strategies, structural change and energy savings, Japans 
energy intensity has fallen continuously. It is one of the lowest among the industrial nations. 
The current level of energy intensity is 0.16 toe / 1000 US $ (1 987 prices) and is expected to 
decline slightly down to 0.14 toe / 1000 US $. 
At present Japan is the industrial nation with the highest energy efficiency. 

The high energy efficiency combined with a low energy intensity proved a success as Japans 
efforts to restrict energy consumption. 
But despite this success, energy consumption has grown in the past and is expected to grow 
further by an average of 2 % p.a. up to the year 2010. The remaining energy saving 
opportunities are few. Consequently the realisation of additional energy savings are associated 
with increased additional costs per unit. 
It is expected that the share of the raw material industry will again grow after its partial 
withdrawal after the first oil price shock. Some raw material industries which have been located 
abroad in the past will probably come back, e.g. from South Korea, to Japan. This will be an 
additional factor causing further increase in primary consumption. 
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Due to the substitution of oil by coal the share of coal of primary energy consumption will further 
increase, probably from 18.9 % in 1995 up to 20.8 YO in 2010. 

Growing energy consumption combined with a greater share of coal gives major concern of 
further increase of C02 emissions. There is much national and international environmental 
pressure on Japans energy policy concerning C02-emissions. Japan takes the fourth position 
in the international ranking of the worlds leading C02 emittents behind the USA, FSU (countries 
of the Former Soviet Union) and China ( but in relation to population size and GDP Japan is 
below the OECD average). Japan has given itself high C02-reduction targets: C02-emission 
after the year 2000 should not exceed the level of 1990. But there are much doubts as to 
whether this aim is achievable. The only practical way may be an additional increase of nuclear 
power. But this option is associated with well-known environmental concerns. Recently public 
support and acceptance of Japans nuclear policy has heavily decreased, community resistance 
against further nuclear expansions is increasing. 

Korea 

The energy situation in South Korea is in principle very similar to that in Japan. The main 
characteristic features can be summarised as follows: 

0 poor in primary energy resources: 
Korea has no indigenous production of oil and gas. Once Korea was self-sufficient in coal, 
but now coal production is sharply declining: its share in indigenous production was still more 
than 70 YO in 1980, but was only 16 YO in 1995 and in 2010 the share is expected to have 
fallen down to 7.5 YO. Other sources such as hydropower are limited and of negligible 
importance. 

0 high and still increasing energy consumption: 
The Korean economy is the eleventh greatest energy consumer of the world (BFAI-5). The 
primary energy consumption in 1995 was about 136, 381 ktoe, fifteen years ago the amount 
was only 43, 945. 
Energy consumption is expected to increase further by about 70 % up to 231 Mtoe in 2010. 
Koreas heavy industrialisation is a driving force for further increase of energy consumption. 
In contrast to Japan, Korea has a large share of energy intensive industries like shipbuilding, 
iron and steel industry and petrochemicals. Therefore Korea has a higher energy intensity 
(3.58 toe / US$ 1000 in 1995) than the average of the OECD countries. The growth of 
energy demand in the recent past ( average 10 YO) has been greater than the average 
increase of GDP ( 8.5 YO ). This is also a typical sign of an energy intensive growth. 
The overall increase of energy is reflected in the per capita energy consumption: 1 . l  5 
toelcapita in 1980, 3.03 in 1995 and probably 4.5 in 2010. 

0 high energy import dependence: 
The high energy consumption in contrast to the low indigenous production is quantitatively 
described as a low P/C-ratio (production / demand); it is on a similar, low, level as Japan: 
0.17 in 1995 (Japan: 0.1 8). This necessarily results in a high energy import dependence: the 
dependence for oil and gas is 100 %, for coal nearly 100 %; 96 % of total primary energy 
demand must be imported. 
Oil dependence is critical because the share of oil of total primary consumption is 60 %, but 
coal “only” 20 % and gas only 6.5 YO (1995). The oil share of total primary energy 
consumption will only slightly decrease down to 55 % in 2010. 

0 central energy policy aim: energy security 
Due to the nearly totally import-dependent energy markets, the most important aim of 
Koreas energy policy is to secure its energy supplies, in particular it’s supply of oil. The 
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strategic aims are the same as those in Japan: energy diversification by source and by 
supply country as well as improving energy efficiency. 
Despite important efforts the success of this policy has been limited or has even failed. Oil 
imports are continuously increasing: 27,043 ktoe in 1985, 52,158 ktoe in 1990, 81,539 in 
1995 and in 201 0 the oil imports are estimated at 127,442 ktoe. 
Also oil dependence from supply sources remain high: Korea is up to 80 % dependent on oil 
imports from the Middle East ( as is Japan). 

0 nuclear power option: 
Like Japan, Korea regards nuclear power as an important option for impraving energy 
security. The amount of nuclear energy of indigenous production is 80 %. There are 
ambitious plans to add larger amounts of nuclear power stations. 
The nuclear share of total primary supply is currently 13 YO (1 995) and is expected to 
increase up to 16 % in 201 0. The nuclear power share of the total electricity generating 
capacity will then be about 38 %. In contrast to Japan there is still public acceptance of 
nuclear power and only little opposition. 

0 oil substitution by coal and gas: 
In addition to nuclear power, coal and gas are also regarded as substitution for oil. Future 
electricity capacity expansions should be based on coal and gas ( besides nuclear power). 
Closed-down oil-fired power stations are to be replaced by non-oil fired power stations. 

Demand side management 
Korea supports measures of demand side management to save energy. Industrial 
companies are obliged to establish an energy balance. The government focuses its 
consulting and control on energy intensive enterprises. Korea Energy Management 
Corporation (KEMCO) gives financial support for energy saving investments. For the period 
from 1992 to 1996 KEMCO has defined “energy intensity aims” for about 161 products. 
Due to the opinion of the International Energy Agency, Korea has concentrated its energy 
saving and energy efficiency efforts mainly on energy intensive industries, but has neglected 
other energy consuming sectors, in particular the private consumers. The IEA (International 
Energy Agency) recommends that the government takes into account more private financial 
instruments, a closer energy co-operation and a closer integration of different energy 
sources and systems, e.g. cogeneration projects. 

environmental aspects 
The increase in energy consumption and the larger amount of coal consumption increases 
the environmental impact. Future coal fired power stations will be equipped with emission- 
control-technology and environmental impacts will be controllable. But C02-emissions are 
still expected to increase. Korea has signed the UN-climate convention to reduce C02 - 
emissions. 
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5. International cooperation (including intra - co-operation within ASEAN countries, 
Japan, South Korea) 

5.1 Existing contracts and participation in international agreements 

Cooperation among ASEAN countries: 

Trade relations in general and energy trade in particular 
There are close trade relations among the ASEAN countries and between ASEAN, Korea and 
Japan. Japan is one of the greatest trade partners of the ASEAN states. 
Close trade relations exist in particular in the field of energy between Japan and ASEAN. The 
energy supply and demand profiles of Japan and ASEAN complement each other: Japan’s 
need to import nearly all of it‘s whole primary energy complements the net energy exporting 
ASEAN countries Indonesia, Malaysia, Brunei, Vietnam. 
E.g. LNG-imports from ASEAN: Japan is the worlds largest importer of LNG. In 1994 the 
following shares of Japans LNG imports came from ASEAN countries: 43 % from Indonesia, 14 
% from Brunei, 19 % from Malaysia. 

But it should be emphasised that this situation will change due to the declining role and 
declining capability of ASEAN as a net energy exporter. The future LNG import shares are 
expected to be as follows: ASEAN only 25 % (23 % Malaysia, 2 % Indonesia), but 74 % Middle 
East (Quatar and Abu Dhabi). 

In addition to these general trade cooperation relations, there are several special fields of 
cooperation among the ASEAN states. A major part of them refer in particular to gas projects. 
Some of major Intra-ASEAN projects are briefly described: 

JDA area Thailand / Malaysia: joint gas projects 
Thailand and Malaysia both claim an area north of the Malay Basin. This area is believed to 
have major gas extracting potential. After more than 20 years negotiations between the two 
countries, they signed three production sharing contracts in this area in 1994. Since then the 
gas exploration field is a Joint Development Area (JDA) of both countries. 

Thailand / Vietnam: joint gas projects 
A gas pipeline is planned between Vietnam and Thailand. This pipeline would be 500 km long 
and could supply Thailand with gas from Vietnam. Due to the relatively IOW resource costs 
(extraction costs) the project may be economically viable. 

“Greater Mekong Sub Region” Cooperation Ship 
The neighbouring countries of the South East Asian river Mekong have a large need of 
infrastructural investments. But there is a tremendous lack of capital. Further barriers to 
economic development are the small borders of these countries, in order to tackle these 
problems, these countries joined forces. 
Supported by the Asian Development Bank (ADB) the five countries of the Mekong region 
Thailand, Cambodia, Laos, Myanmar and Vietnam joined each other to form the “Greater 
Mekong Sub Region” Co-operation Ship. They have made efforts to strengthen the mutual co- 
operation on the energy front. 
E.g.: Thailand imports electricity from hydropower plants in Laos. Vietnam and Thailand are 
planning to build a pipeline from Vietnam‘s southern offshore area to Thailand. 
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The countries of the “Greater Mekong Sub Region” have problems in common, especially in the 
energy sector. They have a tremendous need of infrastructural investments in the energy 
sector. Therefore the main aim is to activate private capital and to attract foreign investments. 
Recently, in June 96, they visited the EU to seek investors and to secure investment capital 
from EU countries. 
Such private investments should replace the lack of public means. Several BOT (Build Operate 
Transfer) projects in the Mekong region have been initiated by the support of the ADB (see also 
chapter 3.1) 

Future vison: Trans-ASEAN gas pipeline and Asia gas grid 
Already existing gas pipelines between some member states, e.g. between Malaysia and 
Thailand, as well as other bilaterally planned gas pipelines , e.g. between Thailand and 
Vietnam, could be the basis for an overall Intra-ASEAN gas pipeline link connecting all ASEAN 
countries. Further plans are going further still, to an Asian gas grid including China, Korea and 
Russian gas fields in Far East Asia. Although such a giant project is still far away in the future, it 
should be noted that in the Europe / Asian region there is already a gas infrastructure of a 
similar size connecting large distances, e.g. from Yamal in Asian Russia to Germany. 

International cooperations and agreements relating to energy 

Participation in international agreements concerning the environment 
Environmental awareness in general is on a relatively low level. Only some ASEAN countries 
have signed international environmental agreements, e.g.: 

Indonesia 
As already mentioned in chapter 4.1.3 Indonesia has joined the Climate Change Convention 
and is committed to limiting the growth of its GHG emissions. 
Concerning Ozone Depletion, lnodonesia has also ratified the Montreal Protocol (MP) and is 
committed to phasing out all ozone depleting substances by 2005 at the latest. 
The deforestation of the Tropical Rainforest in Indonesia is a main environmental issue of 
worldwide environmental importance. Nearly 70 % of the land in Indonesia is classified as 
“forest land”. Indonesia has expressed its commitment to the protection of the forest and to 
the sustainable use of forest production areas. A Tropical Forest Action Plan has been 
issued. But international support from the donor community, in particular from the EU, will be 
needed to implement this commitment effectively. 

Japan and Korea 
Korea has also signed the UN-Climate Change Convention. Korea also intends to join the 
OECD and the International Energy Agency (IEA). 
Japan is already a member of the OECD and the IEA, and is making efforts to co-ordinate its 
energy and its energy related environmental policy with the other member states. 

Membership in international energy related organisations 
OPEC 
Indonesia is the only OPEC member in the ASIA-Pacific area. The OPEC export quotes are no 
constraint for Indonesian oil production as Indonesia produces less than the quota permits and 
indeed, Indonesian oil production is declining so much so that, as mentioned earlier, Indonesia 
is expected to become the OPEC‘s first net importer of oil at the beginning of the next 
millennium. 
APEC 
Nearly all ASEAN countries, South Korea and Japan are members of the Asia-Pacific Economic 
Co-operation (APEC). APEC is committed to free trade across the Asia Pacific region. 
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5.2 Joint implementation and transfer of European energy technology: case studies, 
projects, other activities 

A major field of international cooperation activity will be on the basis of “joint implementation” 
(JI). The basic concept of JI should be briefly described (for further description in much more 
detail see (Rentz 1995). 
The UN Framework Convention on Climate Change (FCCC) commits the signed member 
countries not only to reducing their own national GHG emissions, but also to supporting other 
countries in their efforts to reduce GHG emissions. These other countries also include countries 
which do not belong to the FCCC. In particular, support should be given to developing countries 
which do not have the technology available to safeguard their growing energy sector in an 
environmentally friendly way. 
The rising energy consumption in the rapidly developing countries, in particular the increasing 
demand for coal, constitutes a growing threat to the the regional and global environment. The 
concept of JI results from the understanding that Climate and in general Environmental 
Agreements, will have little practical result unless the rapidly developing countries with their 
increased coal use, are taken into account. 
The basic economic idea of JI is a simple additional cost principle (largely simplified): the highly 
developed countries already have a high application level of “clean technologies” and high 
environmental standards. An additional investment for further environmental improvement may 
reach only a relatively small environmental benefit (improvement) compared with the same 
amount of investment in developing countries. There the level of environmental standards is 
relatively low, (specific) environmental pollution is relatively high. Therefore a much higher 
degree of environmental improvement can be obtained in developing countries. As described in 
section 4.1.3 Table 4-6 makes clear that considerable energy saving e.g. in Indonesian industry 
can be realised with no or hardly any no investment costs, only by “better housekeeping”, this 
means: high environmental benefit with nearly no investment input. 
Further plans aim to include the afore mentioned principle in an international system of 
emission trading. An international accounting system of emission credits and debits could 
function as follows. Member Countries (of FCCC) are obliged by international law to reach their 
national reduction targets, their emission account is debited by the specific national amount. But 
they have the choice as to whether they intend to realise their reduction commitments only at 
home, on a national basis, or (completely or partially) abroad. Emitters in the home country can 
be granted relief from their commitment when they can prove that they have achieved their 
proportional reduction commitment abroad. In this proportion their emission accounts are 
credited. 
But such international emission accounting systems, in the framework of JI, are still far beyond 
political realisation. Currently, reduction aims at home, as well as JI-support abroad is still 
based on a more voluntary basis in form of a voluntary self-commitment. 

The other more technical side of JI is the practical way through which JI support is to be 
realised. The basic idea is that the highly developed countries transfer resources and 
technology, in particular environmentally friendly “clean technologies”, to support the developing 
countries in meeting their commitments under FCCC. 

A practical example of such technology transfer in the context of JI is a pilot project in 
Indonesia. 
In the framework of “joint implementation”, the so called E7-group started an pilot project in the 
electricity sector in Indonesia. The €7-group consists of the leading energy suppliers of the G7- 
states. Their initiative is an example of the voluntary cooperation between enterprises of the 
industrialized and the less developed countries concerning the establishment of an 
environmentally friendly energy structure. In the pilot project the E7-group supports the 
establishment of a decentralized electricity supply system for remote areas in the country. 
Particular attention is paid in this project to renewable energies, in particuiar to solar energy. 
The financial-funding by the E7-group amounts to US $ 3,3 million. 
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In contrast to JI cooperation most international technology transfer projects are, on a more 
commercial basis, characterised by general trade relations and market penetrations. 
BOT-projects, as mentioned in chapter 3.1, offer an opportunity for an international cooperation 
in this field on a commercial basis. Several international companies from the EU member states 
are involved in BOT energy projects in the ASEAN states. But there are also several obstacles 
associated with those projects. Such barriers are discussed in the next section 5.3. 
Main subjects of technology transfer could be: 
0 Combined-cycle gas turbine (CCGT) power techniques: 
0 “clean technologies”, in particular “clean” electricity generation technologies such as: coal- 

fired power stations with a fluidized bed, smoke treatment plan.ts, energy recovery systems 
0 energy saving equipment including MC-(measurement and control) devices to control and 

optimize the energy consumption. 
organisational and planning methods concerning energy management: demand side 
management, least cost planning methods etc. 

Cogeneration is of special importance in energy savings. 
Recently on the Indonesian technology fair “Ristek 96”, held in Jakarta, the EU-commission 
participated with a stand and a workshop on cogeneration to give EU-manufacturers and 
Indonesian users the chance to exchange information and experience. European cogeneration 
suppliers presented their technologies. 
The Institutes COGEN EUROPE in Brussels and the Asian Institute of Technology (AIT) in 
Bangkok support the technology transfer to ASEAN countries in the field of cogeneration. The 
(AIT) in Bangkok was entrusted with the overall coordination of the EC-ASEAN COGEN 
programme, a cooperation programme between the European Community and ASEAN in the 
field of cogeneration with a strong environmental component. 

5.3 Barriers and opportunities for further EU- and international cooperation 

The dynamic growth region, in particular the ASEAN region, offers great market opportunities 
for Europe. The European market for energy equipment is nearly saturated. Due to drastic 
energy efficiency policies, the energy consumption is stagnating in several EU-member states. 
A rough orientation for the size of the market potential is an estimation for the whole Asian 
market. At the present time the whole Asian market for energy equipment is estimated to have 
a 50 % share of the world market. This share is still growing. A main part of this market share 
contributes to the region of the ASEAN countries, Japan and Korea. 
The European energy industry ( energy operators and industrial companies) employs more than 
two million people. Due to the stagnating energy markets in Europe surplus capacity in terms of 
both staff as well as production facilities already exists. Therefore the penetration of the energy 
market in the region (ASEAN, South Korea, Japan) by European companies through 
investment and exports is essential to maintain Europe‘s industrial position in the world and to 
safeguard jobs or even to create new ones. The market potentials for energy equipment in 
other parts of the world (Latin America, Africa, Middle East, Eastern Europe) are much lower 
than in this region. 
The EU can help to promote proven European technologies, in particular environmentally sound 
technologies (EST). In the mutual interest of both partners (ASEAN, South Korea, Japan) and 
European enterprises the Community can facilitate and speed up access to the new markets in 
the region. 
The exploitation of this great market potential may be restricted by problems in mobilising the 
tremendous amount of financial means required. 
The success of BOT-projects depends largely on thL setting up of stable framework conditions 
the investor can rely on. 
The risk associated with such projects is often too high even for multinational companies from 
EU countries who operate world wide. They do not rely only on the contract agreement on 
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which a BOT-project is based, e.g. the earnings from selling the electricity from the power 
station built by the contractor. In addition they want public guarantees. 
Therefore international support e.g. by ADB and the German KfW (Kreditanstalt fur 
Wiederaufbau) is given to improve such framework conditions and to arrange the public private 
partnership agreements between the private companies and the state. 
The ADB regards BOT and similar projects as important financing models for the future. The 
ADB estimates that BOT projects will be involved in a share of at least 20 YO of the future 
infrastructure investments in South East Asia. 
The mobilisation of private investment capital and the development of appropriate models of 
public private partnership agreements offer important opportunities for further international 
cooperation. 
The countries of the “Greater Mekong Sub Region”-partnership recently visited Europe to 
acquire financial means for their infrastructure investments. The financial needs of the 
”Greater Mekong Sub Region’’-countries are estimated at 50 Bn. ECU. 
The ADB has had the experience that similar presentations of the “Greater Mekong Sub 
Region” in Japan and Korea have had a greater resonance than in Europe. Japanese and 
Korean investors are likely to make more efforts and take more initiatives to penetrate the 
ASEAN market than EU-member states. European investors seem reluctant to take an 
investment engagement in the ASEAN countries. It should be considered in which way the 
European reserve can be overcome. As a first step to overcome this reserve a branch of the 
ADB in Europe ( establishment of an ADB office in Frankfurt / Germany) was founded. 
Several EU-programmes offer general instruments of international co-operation in the energy 
sector between the EU and ASEAN countries, Korea and Japan: 
0 Fourth framework programme for research co-operation with third countries 

EIB: investments in all sectors, including energy 
Co-operation with Asia and Latin America: investments in equipment, training and technical 

ECIP: CO-financing through joint ventures of all sectors, including energy 
Joule-Thermie: Technological research and development including demonstration; non- 

SAVE: Renewable energy sources; promotion, regulatory activities, information and 

But until “today the Community (€U) does not have any instrument dealing specifically with 
energy co-operation with Asia” (€C 7996 a). But the Commision has signed so called Third 
Generation Co-operation Agreements with numerous Asian countries which contain provisions 
on energy co-operation. 

assistance for all sectors, including energy 

nuclear energy 

exchanges 

6. Policy options and recommendations for further EU-cooperations 

6.1 Global aims, priority areas and policy instruments 
Policy options for further EU-cooperation with the ASEAN states, Japan and South Korea 
should focus to three main objectives: 

Strengthen the security of supply for Europe: 
The rapidly growing energy demand in the region (ASEAN, Japan, Korea) has severe 
repercussions for the security of Europe‘s energy supply. ASEAN will become a net energy 
importer at the beginning of the next millenium, particularly of oil. Already today Japan and 
Korea must import 80 % of their oil demand from the Middle East. A growing additional oil 
demand may cause upward price pressures with severe impacts on Europe‘s economy. 

Participation of European companies in the growing ASEAN energy market: 
The markets in the ASEAN countries are highly competitive. In contrast to Europe, Japan 
and the USA already have a strong market position there. Due to nearly saturated energy 
markets in the European Union the viability of European energy equipment suppliers 
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depends on maintaining a strong competitive position in the world market, in particular in the 
ASEAN region. 

Protection of the environment as a global approach: 
Environmental standards must be integrated in national and international frameworks. 

To meet these overall objectives main efforts should be aimed at the following priority areas: 
Modernising and expansion of the electricity sector 
The main part of annual energy investments in the ASEAN countries are directed at the 
electricity sector (about 80 %). This sector faces financial, technical and institutional 
challenges: mobilising the required financial means; large required expansions of generating 
capacity, implementation of new “clean and efficient” technologies; structural changes of 
ownership relations of the generating companies through privatisation programmes and 
independent power producers ((PP). 

Promotion of natural gas 
Gas is becoming of increasing importance in the region (ASEAN, Japan, Korea). There is a 
major structural shift towards a greater share of gas in energy production and consumption. 
The exploitation of major gas fields in Indonesia, Malaysia and the Philippines requires large 
infrastructure investments. 
Natural gas has the lowest C02 emissions per unit of energy of all fossil fuels at about 14 kg 
C/GJ, compared to oil with about 20 kg C/GJ and coal with about 25 kg C/GJ. Switching over 
to gas is an important measure to reduce GHG-emissions. Support should be given in the 
introduction of efficient generating technologies based on gas such as: gas fired 
cogeneration plants and combined cycle technologies such as CCGT (Gas Combined Cycle 
Turbines) 

Clean Coal technologies 
The amount of the environmentally less friendly energy source coal is also rapidly 
increasing.The introduction of clean and efficient coal technologies are required to mitigate 
the environmental impacts due to the increased combustion of coal, in particular the 
reduction of C02-emissions. 

Rational use of energy (RUE) (energy efficiency) 
Special attention and support should be paid to the reduction of the high energy inefficiency 
in most ASEAN countries. Case studies indicated that about 30 % of energy saving could be 
achieved with no or only little expense. Europe is strong in well proven energy saving 
technologies. They could be transferred to the ASEAN countries. 
The following sectors are expected to have large energy saving potential, therefore they are 
of special importance: 

1. generating sector - on the supply side: energy saving can be realised by more 
efficiency technologies (cogeneration, combined cycle etc.), better supply of spare 
parts, better operating management (load management, management of staggered 
peak consumption times, higher reserve margins) 

2. RUE in industry: industry is the largest energy consumer in most of the ASEAN 
countries. There is a large scope for energy saving. Special importance should be 
given to energy intensive industry sectors such as: textiles, cement, chemical, 
metallurgy and agro-industries. 

3. transport sector: In all ASEAN countries the transport sector consumes more oil than 
other sectors and is a main source of pollution, in particular in urban areas. In the 
long run the fuel structure of the transport sector should perhaps be shifted to a 
larger share of gas. This requires research and development for new transport 
concepts and vehicles. Highly polluting two-stroke engines on motorcycles (e.g. 70 % 
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of the motorised vehicle fleet in Indonesia) should be eliminated. CNG (compressed 
natural gas) should be introduced for buses, taxis and private cars. 

4. residential sector: air conditioning consumes a lot of energy. Energy savings can be 
realised by a better adaption of buildings and architecture to the special climate 
conditions. 

0 Energy supply to rural areas: decentralised energy systems based on renewable energy 
sources could help to increase the access to energy in rural areas. Due to their reduction 
effect on GHG emissions, RES should be a priority for JI-subjects (see next section 6.3) 

The reduction of emissions and the enforcement of energy saving programmes depend not only 
on technological measures. They also depend on reducing barriers to the diffusion and transfer 
of technology, on mobilising financial resources and on the implemenation of changes in 
behaviour. 

A large range of policy instruments are available to support the practical implementation of 
these aims: 
0 Establishment of appropriate institutional and structural frameworks 
0 Energy pricing strategies: reduced energy subsidies; adjustments of energy prices to 

Renewable energy incentives 
Utility demand side management programmes 

0 Least Cost Planning (LC) and the extended approach of Integrated Resources Planning 

0 Market pull and demonstration programmes that stimulate the development and application 

0 Regulatory programmes defining minimum energy-efficiency standards for appliances as 

0 Phasing out existing distortionary policies which contribute to increased greenhouse gas 

Education and training; energy and environmental information, advisory measures 

economic costs 

methods 

of advanced technologies 

well as for the supply side 

emissions (GHG) and other environmental charges. 

Because of the diversity of circumstances among the ASEAN countries policy instruments 
employed will vary from country to country and will be adjusted to the special situation of the 
country under consideration. 

To ensure the successful enforcement of practical measures concerning the above mentioned 
issues, the co-operation strategy could be institutionalised in an effective manner, e.g. 
0 establishment of a “European Transfer Center for Clean and Energy Efficient 

Technologies”: 
High energy production and consumption and an energy sector with low technical standards 
(production technologies, transportation standards, combustion technologies etc.) is leading 
to a high degree of energy inefficiency and a high environmental burden. Establishing a 
“European Transfer Center for Clean and Energy Efficient Technologies” could contribute 
substantially to improving the technical standards of the energy sector in the respective 
countries. This center could cooperate closely with the already existing institutes COGEN 
EUROPE in Brussels and the Asian Institute of Technology (AIT) in Bangkok with their 
emphasis on cogeneration. 

EU / ASEAN working groups could be set up in order to analyse in detail all issues of mutual 
interest in the energy sector and to prepare policy recommendations, for example: analysis 
of future energy demand and supply and their repercussions concerning future energy 
security and energy prices; joint EU / ASEAN (including Japan and Korea) activities 
concerning GHG abatement policies and all questions concerning strategies in the field of 

establishment of EU I ASEAN working groups 
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climate change; feasibility studies and policy proposals concerning future gas supply 
(pipeline projects, infrastructure etc.) 

The EU should consider a targeted approach concerning its own support strategy for the 
energy sector in the ASEAN region (also including Japan and Korea) in order to define 
regions of main priority (for example Vietnam) to allow a more balanced deveioprnent in tt,e 
region as a whole. 

0 Targeted EU-approach covering priority regions 

6.2 Measures and options for improving the market structure and framework of the 
energy market 

An adequate legislative, institutional and pricing structure of the energy market is a prerequisite 
to mobilising private capital. The implementation of rational use of energy programmes requires 
organisational adjustment of the pricing structure for the different energy types and alteration of 
codes and standards. 

New forms of public private partnerships are already being set up in several countries of the 
region. 
In several ASEAN countries and Korea, progress has been made in cost-effectively reducing 
market imperfections and market barriers. The applied policy instruments were based on 
voluntary agreements, e.g.: energy efficiency procurement programmes including 
manufacturing companies; energy efficiency incentives; product efficiency standards and utility 
regulatory reforms. However, efforts to improve the energy markets are in general still not 
sufficient. 

The EU could give support for further development of the institutional frameworks depending on 
the specificities and on the national priorities of the countries concerned. 

The EU and related institutions could grant training scholarships in Europe for ASEAN-staff 
from the energy sector. The other way round, European professionals could be sent on long- 
term missions to ASEAN countries to give direct local support and to train the local staff. Main 
areas of the institutional framework where such European experts could give support are 
innovative financial schemes: programme contracts between private energy companies and the 
state (public private partnership) such as BOT-, BOO-, TPF-financing projects; technical, legal 
and economic support concerning the integration of network infrastructures (gas and 
electricity). 

A list of measures which should be supported by the EU and other international organizations 
can be summarized as follows: 

0 Adjustment of energy prices to reflect economic cost 

Higher prices will lead to improved energy efficiency. Only relatively high energy prices ensure 
that it is attractive for the consumer to save energy. 
It is important to regard negative social consequences on low incomes which cannot afford high 
prices. Suitable social safety measures should be developed and financially supported to 
ensure social acceptability of real price increases to vulnerable users. 

0 Constitution of a legal framework 

A reform of the existing legal framework should be aimed at ensuring attractive conditions for 
enterprises, domestic and international investors to invest into the energy sector. Environmental 
standards should be integrated into the framework negotiations 
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0 Provision of funds for investments to promote energy efficiency 

Such funds can support cost-effective small investments in a wide range of mass applications 
which can provide a significant amount when they are bundled and managed by local financing 
intermediaries. 
Due to least cost planning principles, such measures can often finance themselves, because 
the investment (for example low-cost mass measures in energy savings) can be financed by 
the saving. Applicants for such measures get a credit and this credit is paid back by the 
monetary equivalent of the achieved energy savings. 

0 Incentives for investments into renewable energies 

Renewable energy sources are one way of diversifying the energy supply and substituting the 
imported energies (oil etc.), although in many cases only with a small contribution. Due to the 
high proportion of traditional fuels (biomass including fuel wood) modern technologies for 
utilising biomass in an economic and environmentally viable way could be implemented, e.g. 
cogeneration plants based on biomass, biogas. 

6.3 Global approach and outlook: international financial assistance and joint 
implementation 

International financial assistance to support resource and technology transfer can be granted, 
by the following institutions: 
e European Union (EU) 
0 World Bank (WB) 
0 Asian Development Bank (ADB) 
0 Global Environmental Fund (GEF) 

Bilateral agreements between the national donor countries and the supported country itself. 

Due to FCCC there have been high hopes for substantial progress on global partnerships and 
for a significant increase in funding by the above mentioned institutions. But actual progress 
has been disappointing until now. Since the FCCC agreement only few projects of technology 
and resource transfer in the framework of JI have been started. 
The number of initiated JI-projects remain relatively low until now and most of them are related 
to the establishment of C02 “hollows” (e.g. forest investments, prevention of deforestation). 
The above mentioned JI-project in Indonesia (chapter 5.2) is one of the first which relates to 
real technology transfer. 

Renewable energy sources (RES) are the most favourable candidates for JI-projects. Even if 
they sometimes still lack economic viability, they have the advantage of not contributing to GHG 
emissions. The additional potential for their further development (even beyond their usual 
econonomic benefits) is based on additional costs: their additional benefit to GHG abatement or 
the avoided costs of backstop technologies, otherwise required to reduce GHG emissions. 

i 

The study gave a description and an outlook of the energy sector in the ASEAN countries and 
as comparison in South Korea and Japan. The described problems, but also the commercial 
and environmental chances of a closer cooperation represent a great challenge for the 
European Union - a challenge particularly from an energy, economic and environmental 
viewpoint. , 
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It should be considered that even under optimistic assumptions all measures to save energy 
and to mitigate C02 emissions will only reduce the growth rates, not the absolute growth of 
energy consumption and GHG emissions. 
But the European countries can contribute substantially to the possible reduction of growth 
rates in energy consumption and environmental impact. Europe disposes of proper 
technologies for energy saving and for “cleaner production”. The instrument of Joint 
Implementation offers the chance to combine three essential point of interests: the required 
technology transfer from Europe to the ASEAN countries, mitigation of greenhouse gas 
emissions and business presence of European energy companies in these fast growing 
markets. 
European business presence in south east Asia in general and in ASEAN states in particular is 
of vital interest for hundreds of thousands of jobs in Europe where the (energy) markets are 
almost saturated. 
The EU‘s share of total world exports has fallen over the past five years by a bigger proportion 
than that of the US, while Japan has held its share. The total Asian share of world trade, 
meanwhile, has increased from 12.8 per cent to 18.9 per cent. 
Therefore a recent report by the EU‘s competitiveness advisory group warned that Europe has 
been performing below its full potential in global trade. According to this report European Union 
experts recommend more adventurous trade and investment policies in the fast-growing 
markets of east Asia to stem a decline in Europe‘s share of world exports. 
One reason for the poor EU performance is that the proportion of its exports going to the 
fastest-expanding markets, in south-east Asia, was only 11.9 per cent, against 14.4 per cent for 
the US and 29.6 per cent for Japan. The EU relies more on historical markets such as Africa, 
central and eastern Europe, and the Middle East, which are growing more slowly. 

Therefore it lies in the vital self-interest of Europe to take advantage of the business 
opportunities in the Asian region in general and in the ASEAN countries in particular. 
The approach and policy options in the energy sector outlined in this study could be a starting 
point to boost European trade and investment policies in this region as recommended by the 
just recently issued fourth report of the EU‘s competitiveness advisory group. 
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Abbreviations 

ASEAN 
ADB 
barrel 
Bcm 
Bn. 
BOT 
BOO 
B LT 
CCGT 

CNG 
DSM 
EU 
EU nn 

FCCC 
G 
GDP 
GHG 
GJ 
GW 
Gm3 
IPP 
JI 
k 
ktoe 
kgoe 
LCP 
LNG 
M 
Mega 
Mt 
Mtoe 
MW 
MWh 
OECD 
p.a. 
RES 
RIP-ratio 

toe 
TWh 

Association of South East Asian Nations 
Asian Development Bank 
barrel of oil = approx. 0.136 tonnes 
Billion cubic metres 
billion = 109 = 1, 000, 000 
Build Operate Transfer 
Build Operate Own 
Build Lease Transfer 
Combined Cycle Gas Turbines: combined gas and steam turbine to produce 
electricity; in this combined cycle the exhaust heat of the gas turbine is used to heat 
the steam in the following steam turbine. 
compressed natural gas 
Demand side management 
European Union 
e.g. EU 15 means: EU region of the 15 members; remark: the term "EU 15" is also used 
for the period before the membership of Austria, Finland, Sweden, when the figures are 
related to all 15 countries; analogous means EU 12: EU region of the 12 member countries 
UN Framework Convention on Climate Change 
prefix for 10' = Giga 
Gross Domestic Product 
Green house gas (emissions) 
Giga Joule 
Gigawatt 
Giga cubic meter 
Independent Power Producers 
Joint Implementation (in the framework of FCCC) 
prefix for thousand = 103 = kilo 
kilo tonnes of oil equivalent 
kg of oil equivalent 
Least Cost Planning 
Liquid natural gas 
prefix for million = 106 = Mega 
prefix for million = 106 
million tonnes 
million tonnes of oil equivalent 
Megawatt = million Watt 
Megawatt hours 
Organisation of Economic Co-operation and Development 
per annum 
Renewable energy sources 
Reserve/Production ratio: indigenous production in per cent of domestic energy 
consumption 
tonnes of oil equivalent; 1 toe = 42 GJ* 
Terawatt hours 

Conversion Factors and Energy Equivalents 
1 toe = 42 GJ* 
1000 m3 of natural gas = 0.857 toe 
1 tonne natural gas liquids = 1.096 toe 

Notes 
* WEC standard conversion factors (from Standards Circular No. 1, 11/83), see WEC 95 
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WM 95 Wood Mackenzie Consultants Limited: ASIA-PAcific Energy Service; London, 
1995 

World Bank 94 World Bank Report No. 12083-IND: Indonesia: Environment and Development: 
Challenges for the Future; March 21, 1994 

World Bank 93 a World Bank Report No. 11948-TH: Thailand Fuel Option Study; December 13, 
1993 

World Bank 93 b World Bank Report No. 10842-VN: Vietnam: Energy Sector Investment and 
policy Review, June 18, 1993 

World Bank 92 World Bank Report No. 10293-IND: Indonesia: Sector Report Natural Gas 
Development Planning Study, July 20, 1992 
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Remark on data sources 

The basic energy data are based on several sources, in detail explicitly listed in the bibliography, in 
particular: 

0 AEEMTRC: ASEAN Energy review 

0 Wood Mackenzie (especially the tables 4-1 to 4-26) 

0 IEA / OECD data 

0 European Commission (EC): in particular European data as comparison between Europe and ASEAN 

0 World Energy Council (WEC 95): in particular energy reserves data 
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2. Tables to chapter 2: Basic featu,res .... 
Indicators 
AREA (qkm) 

POPULATION (Mio.) 
density (inhablqkm) 
growth (YO) 

RAW MATERIALS 
agriculture 

minerals (non energy) 

energy raw materials 

GDP (1 987 prices) 
Mrd. US$ 
per capita (US$) 
real GDP growth rate (% pa) 

Trade with EU (12) 
EU-share of import (%) 
EU-share of export (%) 

Balance of payments 
in % of GDP (1 996-forecast) 

Net energy export (ktoe) 

1; 

I'I 2,31 1 

vood, rice, 

rubber ,ugar 
Jute, cotton vegetable oil legetable oil 
sugarcane kautschuk .autschuk, 
rice, maize wood, rice, 

Inn, nickel tinn, iron tin, lead, iro 
:opper titan, copper wolfram 
lauxit antimon Bauxit 

mangan 

til, gas 
gas :oal 
hard coal oil, gas 

126.0 
1,712 3,100.0 637.0 

100 62.0 

7.5 8 9.6 

18 1 16 
14 14 14 

-4 

-30,27 37,715 76,673 

-6. -9 

G 
" 

15 

.4 
!O 
.2 

I 

n 

.o 

.I) 

.5 

.7 

.5 

6 

'1 - 

300,001 

67.5 
4.617 

21 2.E 

rice, maize 
cocos oil 
sugar 
fish, wood 

iron, copper 
chrom, nickel 
lead, mangan 
gold, silver 

-16,818 

Vietnam 
332,OOt 

73.5 
22; 

2.2 (1994' 

ice, meat 
iugarcane, fish 
naniok, wood 
vood, potatoes 

Ihospaht, salt 
ron, bauxit 

\ard coal 

55.c 
742 
9.5 

14.4 (1 994: 
22.9 (1 994: 

-7.6 

7,526 - 

Brune 
57; 

0 

il, gas 

3 
10,958 

15,91 

'otal 
rSEAN 
3,386,281 

422.06 

428.( 

73,78; 

T South 
lapan Korea 

377,804 99,31 

125.27 
4: 330 

L 

h22 (1 994) 0 

{ice, fish 
vegetable, legetable, 
rice, tabac, 

barley, puls ruits 
fruits 

ulfir wolfram 
mestone limestone 

graphit 
iron ore 

,ome coal coal 

3,085.5 
5,269 24,665.6 

237 

I -2 

'otal 
egion 
3,863,402 

592.33 

3,751 

Table 2-1 : Main country indicators including net energy exports of ASEAN countries, South Korea, Japan (1995, if not otherwis? specified) 
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3. Tables to chapter 3: General overview 
ASEAN; Total Primary Energy Production, Consumption and Trade 1985-2010 

Total Production 1985 1990 1995 201 0 
Total Energy Production (ktoe) 219,331 274,696 356,358 427,813 

~ 

by source (ktoe) 
Coal 6,191 13,215 36,774 85,000 
Oil 100,246 120,494 130,973 106,029 
Gas 50,140 70,900 111,275 167,217 
Nuclear 
Hydro 1,501 2,264 2,815 4,436 
Other solid fuels 56,807 62,191 66,436 52,631 
Other renewables 4,446 5,668 8,085 12,500 
Total 219,331 274,732 3~6,358 427,813 
by source: % of Total 
Coal 2.8 4.8 10.3 19.9 
Oil 45.7 43.9 36.8 24.8 
Gas 22.9 25.8 31.2 39.1 
Nuclear 0.0 0.0 0.0 0.0 
Hydro 0.7 0.8 0.8 1.0 
Other solid fuels 25.9 22.6 18.6 12.3 
Other renewables 2.0 2.1 2.3 2.9 
Total 100 100 100 100 
by country (ktoe) 
Indonesia 129,585 160,659 192,665 194,669 
Malaysia 
Thailand 
Singapore 
Philippines 
Brunei 

34,184 49,096 74,512 98,307 
17,928 22,034 30,873 36,407 

0 0 0 0 
13,502 14,917 18,766 33,777 
15,940 16,417 18,706 20,666 

Malaysia 
Thailand 
Singapore 
Philippines 
Brunei 
Vietnam 

lTotal 

15.6 17.9 20.9 23.0 
8.2 8 0  8.7 8.5 
0.0 0.0 0.0 0.0 
6.2 5.4 5.3 7.9 
7.3 6.0 5.2 4.8 
3.7 4.2 5.8 10.3 

100.0 100.0 100.0 100.0 

Total Primary Consumption (ktoe) 147,492 202,712 282,583 502,429 
by country: %-share of consumption 
Indonesia 41.9 41.7 41 .O 35.5 
Malaysia 
Thailand 
Singapore 
Philippines 
Brunei 

11.6 11.8 13.0 13.5 
18.2 20.1 21.6 27.3 
5.3 5.9 6.0 5.1 

14.9 13.3 12.6 11.8 
1.5 1.3 1 .o 0.6 

Vietnam 6.8 5.8 4.7 6.3 
Total 100.0 100.0 100.0 100.0 
Ratio: ProductionlDemand 1.5 1.4 1.3 0.9 

Net Export Position (ktoe) 63,263 51,981 73,782 -74,611 

Table 3-1:ASEAN; Total Primary Energy Production, Consumption and Trade 1985-2010 
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Primary energy and electricity; production, consumption and net export by sources on the country level (1993) 
Units: ktoe 

:oal 
'roduction 
:onsumption 
Jet export 

3il 
'roduction 
:onsumption 
Jet export 

;as 
'roduction 
:onsut option 
Jet export 

3ectricity 
'roduction 
Hydro 
Geothermal 

Nuclear 
;onsumption 
rlet export 

I' 

2,720 
1,946 

774 

6,393 
2,956 
3,437 

2 
2 
2 

899 
675 

0 

899 

ASEAN Korea Japan 

26,432 4,300 4,100 
16,096 23,312 78,096 
11,071 -19,012 -73,996 

125,278 
116,030 

9,248 

91,002 
43,303 
47,701 

18,712 
2,047 

0 

18,777 
-65 

0 766 
74,994 259,127 

-74,994 -258,361 

0 1,891 
5,721 48,442 

-5,721 -46,551 

12,125 77,97G 
8,436 

309 
5,158 20,493 

12,125 77,97C 

-enion 

34,832 
1 17,504 
-81,937 

126,044 
450,151 

-324,107 

92,893 
97,466 
-4,571 

108,807 
10,483 

309 
25,651 

108,872 

Table 3-2: Primary energy and electricity on the country level; production, consumption, net export 
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Economically exploitable primary energy reserves in ASEAN states, Japan and Korea 1995 

~~ 

t (1- Indonesia 

Japan and Korea 
Japan 
Korea (DPR) 
Korea (Republic of) 
Toal: Japan and Korea 

Total Asia 

World reserves 

Coal 
installed MWe !estimated Res. GWhla fossil fuels Gm3 Mt Mt 

geothermal Hydro Total Gas Crude oil 

~~ 

9,088 1,201 175 27 999 
59,229 2,739 2,150- 585 4 
18,172 34,822 2,000 

~ 7 5 9 ~  ~~ 32,063 ~~~ 

263~ 

~~ 

0 

. 
580 396 1 84 

~~ 

~~ 

. 18,184 394 98 33 
~~~~ ~~ 

1 50  
~~ 

68 105 
11 1,163 40,059 .- 4,924 ~ 1,656 33,479 

6,490 323 
. 

1 

l Percentage share (%) 
ASEAN share ofTotal Asia 

IASEAN share of ~. World ~ I 

82 1 
600 

64,920 859 30 6 

4,030 183 183 
600 

1,604 1,642 30 8 

227,579 

140,676 ,031,610 

2,594,909 243,078 8,729 6,770 

8,830,499 1,313,621 ~ 141,335 

14.71 4.28 16.48 56.41 24.46 

3.25 1.26 3.05 3.48 1.18 

140 

0.3 

1051 

1,191.30 

299 

299 

16,OO 

ISource: Survey of Energy Resources; World Energy Council (WEC) 1995 

Table 3-3: Economically exploitable energy reserves in ASEAN states, Japan and Korea 1995 

Comment: 
1) “coal” includes lignite; crude oil includes natural gas liquids 

2) The WEC source defines the region “Total Asia” slightly different for each of the energy sources as follows: 
0 coal reserves: ”Total Asia” includes besides the ASEAN states the following countries: Afghanistan, China, India, 

0 crude oil (and natural gas liquids): “Total Asia” includes additionally: Azerbaijan, Kazakhstan, Kyrgyzstan, 

natural gas: see coal reserves 

Japan, Korea (DPR), Korea (Republic of), Myanmar (Burma), Nepal, Pakistan, Taiwan, Turkey 

Turkmenistan 
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4. Tables to chapter 4: energy situation in particular states 
Indonesia; Total Primary Energy Production (TPEP) 1985-2010 

Total 1985 1990 1995 20101 1993 

Total Energy Production (ktoe) 129,585 160,659 192,665 194,669 

170.3 % of indigenous demand 210 190 166 109 
5.2 % pa (previous 5 years) 0.4 4.6 4.5 0 

176,884 

Per capita (toekapita) 0.74 0.85 0.98 0.81 

Per GDP (toell000 US$) 1.81 1.68 1.53 0.73 

by source absolut (ktoe) 1985 1990 1995 2010 
Coal 1,230 6,449 25,021 60,800 18,230 
Oil 67,266 76,360 74,028 43,517 74,231 
Gas 29,883 42,069 55,893 68,000 47,422 
Nuclear 0 0 0 0 
Hydro 257 488 593 812 529 
Other solid fuels 30,756 34,326 36,000 20,000 
Other renewables 193 967 1,130 1,540 

Total 129,585 160,659 192,665 194,669 

by source: % of Total 1985 1990 1995 2010 
lcoal  0.9 4.0 13.0 31.21 
Oil 
Gas 
Nuclear 
Hydro 
Other solid fuels 
Other renewables 

Total 

51.9 47.5 38.4 22.4 
23.1 26.2 29.0 34.9 
0.0 Q.0 0.0 0.0 
0.2 0.3 0.3 0.4 

23.7 21.4 18.7 10.3 
0.1 0.6 0.6 0.8 

100 100 1 0 1 0 0 1  

% per annum change 80-85 85-90 90-95 05-10 
Coal 45.8 39.3 31 . l  2.8 
Oil -3.4 2.6 -0.6 -3.5 
Gas 17.2 7.1 5.8 1.5 
Nuclear 
Hydro 17.2 13.7 4 1.3 
Other solid fuels 2.1 2.2 1 -4.4 
Other renewables 38 3.2 1.6 

Total 0.4 4.6 4.5 0 

Self Suffiency ratio (%) 1985 1990 1995 2010 
Coal 207 163 331 135 
Oil 286 232 157 64 
Natural Gas 458 35 1 238 157 

~ ~~~ 
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Table 4-1: Indonesia; Total Primary Energy Production (TPEP) 1985-2010 

Indonesia; Total Primary Energy Consumption (TPEC) 1985-2010 

Total 1985 1990 1995 201 0 

103,873 Gross Inland Consumption (ktoe) 61,809 84,574 115,992 178,573 

1993 

% pa change (previous 5 years) 3 7 7 3 7 
by source absolut (mtoe) 1,985 1,990 1,995 2,010 
Coal 594 3,952 7,548 44,917 
Oil 23,486 32,867 47,197 67,998 
Gas 6,523 11,974 23,524 43,307 
Hydro 257 488 593 812 
Other solid fuels 30,756 34,326 36,000 20,000 
Other renewables 193 967 1,130 1,540 

Total 61,809 84,574 115,992 178,574 

by source: share in % of Total 1985 1990 1995 201 0 
Coal 1 .o 4.7 6.5 25.2 
Oil 
Gas 
Hydro 
Other solid fuels 
Other renewables 

38.0 38.9 40.7 38.1 
10.6 14.2 20.3 24.3 
0.4 0.6 0.5 0.5 

49.8 40.6 31.0 11.2 
0.3 1.1 1 .o 0.9 

Total 100.0 100.0 100.0 100.0 

% per annum change 80-85 85-90 90-95 05-1 0 
Coal 28.9 46.1 13.8 7.4 
Oil 
Gas 
Hydro 
Other solid fuels 
Other renewables 

2.2 7 7.5 2 
12 12.9 14.5 3.2 

17.2 13.7 4 1.3 
2.2 2.2 1 -4.4 

38 3.2 1.6 

Total 3.3 6.5 6.5 2.6 
Sectorial split (ktoe) 1985 1990 1995 201 0 
Total Transformation 37,210 50,731 64,964 80,117 
Total Final Consumption 24,599 33,843 51,029 98,457 

Industry and non-enrgy use IO, 695 13,596 22,286 4 l, 730 
Transport 7,244 11,108 16,645 34,589 

Reisdence and Commercial 6,660 9,138 12,098 22,138 

Total 61,809 84,574 115,993 178,574 

Sectorial split: % of Total PEC 1985 1990 1995 201 0 
Total Transformation 60.2 60.0 56.0 44.9 
Total Final Consumption 
Total 

39.8 40.0 44.0 
100.0 100.0 100.0 100.0 

Per capita (toelcapita) 0.37 0.46 0.59 0.75 

Per GDP (toell000 US$) 0.9 0.92 0.92 0.67 

Table 4-2: Indonesia; Total Primary Energy Consumption (TPEC) 1985-2010 
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Indonesia; Total Final Energy Consumption (TFEC) 1985-2010 

Total 1985 1990 1995 201 0 1993 

Total Final Consumption (ktoe) 24,599 33,843 51,028 98,457 
9 % pa change (previous 5 years) 4 7 9 4 

44,206 

3,421 Electricity 1,093 2,386 4,527 16,615 
6,098 Gas 4,670 5,257 6,869 13,640 

32,548 Oil 18,611 25,058 36,567 54,360 
2,139 Coal 225 1,142 3,065 13,842 
1,993 by source absolut (mtoe) 1,985 1,998 1,995 2,010 

24,599 33,843 51,028 98,457 44,206 
i I 

by source: share in % of Total 1985 1990 1995 201 0 
Coal 0.9 3.4 6.0 14.1 

1993 
4.8 

Oil 
Gas 
Electricity 

75.7 74.0 71.7 55.2 

7.7 4.4 7.1 8.9 16.9 
13.8 19.0 15.5 13.5 13.9 
73.6 

Transport 
Residence and Commercial 

7,244 11,Ioa 16,645 34.5891 14,4071 
6,660 9,138 12,098 22,t38 10,986 

Total 24,599 33,843 51,028 98,457 44,206 

Sectorial split: "h of Total 4 885 1990 1995 2010 
Industry and non-energy use 43.5 40.2 43.7 42.4 
Transport 29.4 32.8 32.6 35.1 
Residence and Commercial 27.1 27 .O 23.7 22.5 

Total 100.0 100.0 100.0 100.0 

Per capita (toelcapita) 0.15 0.19 0.26 0.41 
of which: Industry & Non-Energy Use 0.06 0.07 0.1 1 0.17 

Transport 0.04 0.06 0.08 0.14 
Other 0.04 0.05 0.06 0.09 

Per GDP (toell000 US$) 0.36 0.37 0.41 0.37 
of which: Industry & Non-Energy Use 0.16 0.1 5 0.1 8 0.16 

Transport 0.1 l 0.12 0.1 3 0.1 3 
Other 0.1 0.1 0.1 0.08 

Table 4-3: Indonesia; Total Final Energy Consumption (TFEC) 1985-2010 
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Total Electricity Output (ktoe) 1985 1990 1995 20101 1993 
Total Electricity Output (ktoe) 1,453 2,999 5,731 21,0311 4,357 
O/O pa change (previous 5 years) 

- . .  

15 16 14 15 

ITotal Fuel Input (ktoe) 3,879 8,781 15,910 56.3481 12,152 

output by source absolut (ktoe) 1,985 1,990 1,995 2,010 
Coal 32 91 5 1,389 9,965 
Oil 
Gas 
Hydro 
Other renewables 

1,145 1,416 1,800 2,100 
0 83 1,836 8,000 

257 488 593 812 
19 97 113 154 

ITotal 1,453 2,999 5,731 21,031 1 
output by source: share in % of Total 1985 1990 1995 2010 
Coal 2.2 30.5 24.2 47.4 
Oil 
Gas 
Hydro ' 
Other renewables 

78.8 47.2 31.4 10.0 
0.0 2.8 32.0 38.0 

17.7 16.3 10.3 3.9 
1.3 3.2 2.0 0.7 

ITotal 100.0 100.0 100.0 100.0) 

input by source absolut (ktoe) 1985 I990 1995 2010 
Coal 100 2,812 4,304 30,879 
Oil 
Gas 
Hydro 
Other renewables 

3,328 4,241 5,528 6,450 
1 273 4,355 16,667 

257 488 593 812 
193 967 1,130 1,540 

Total 3,879 8,781 15,910 56,348 
Sectorial split of electricity output (ktoe) 1,985 1,990 1,995 2,010 1,99: 
various losses 360 613 1,203 4,4 17 93f 
Total Final Consumption 1,093 2,386 4,528 16,614 3,42' 

Industry and nonenergy use 419 7,218 2,465 6,730 l ,  82t 
Transport 0 0 0 0 L 

Reisdence and Commercial 6 74 l ,  168 2,063 9,884 .1,591 

Total 1,453 2,999 5,731 21,031 4,35; 

Sectorial split: % of Total 1985 1990 1995 201 0 199: 
various losses 24.8 20.4 21 .o 21.0 21.! 
Total Final Consumption 75.2 79.6 79.0 79.0 78.! 

Industry and nonenergy use 28.8 40.6 43.0 32.0 42.( 
Transport 0.0 0.0 0.0 0.0 0. ( 

Reisdence and Commercial 46.4 38.9 36.0 47.0 36. f 
Total 100.0 100.0 100.0 100.0 loo.( 

Electricity output per capita (MWhkapita) 0.1 0.19 0.34 1.02 

Electricity output per GDP (MWhll000 US$) 0.25 0.38 0.53 0.92 

Table 44:  Indonesia; Electricity Energy 1985-2010 
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Indonesia; Trade Balance of Energy 1985-2010 

Total 1985 1990 1995 201 0 I 1993 

Total Net Export (ktoe) 61,707 68,941 76,673 16 0951 73,011 
% pa change (previous 5 years) -2 2 3 -16 

170 Self Suffiency Ratio 200 183 165 1 eo 

3 

Net export by source absolut (ktoe) 1985 1990 1995 201 Q 
21 39.2 Coal 636 2497 17473 15883 

1993 

43,412 40,715 26,831 -24,481 I 3~:;;;l 
17,659 25,729 32,369 24,693 

Total 61,707 68,941 76,673 16,0951 40,7851 

Net export by source: % of total 1985 1990 1995 201 0 
Coal 1 .o 3.6 22.8 98.7 

1993 
5.2 

70.4 59.1 35.0 -152.1 79.8 
28.6 37.3 42.2 153 41 

15.01 
Total 100.0 100.0 100.0 100.0 100.0 

Table 4-5: Indonesia; Trade Balance of Energy 1985-20 

Indonesia: Energy conservation potential in selected industries, 1985 7 

Industry 

12 l? 25 36 145 4 Basic Chemicals 
10 400 20 803 4,015 4 Fertilizer 

1 9 '  ?f ?cm. ' 5 P')i % of cons . 000 h@e!lyr 000 body! surveyed 

' 
Plywood 4 75 16 21 

10 1 20 5 10 2 Ceramic 
4 11 20 58 290 1 1  Food, bevarage, tobacco 
8 12 31 47 150 2 Tires 
7 27 30 114 380 10 Paper 
5 68 26 353 1,360 15 -Textiles 

10 34 35 119 340 3 Glass 
5 75. 29 435 1,500 10 .Sugar .. 
7 205 19 536 2,872 2 Cement 

11 8 

Total 67 11,137 2,522 23 858 8 

Source: Transenerg, Energy Conservation in Indonesia, Final Report, Paris, 1985 

Table 4-6: Energy conservation potential in selected industries, 1985 

- - 

91 
PE 166.849 



European Union - Far East Asia : Energy Cooperation 

Industrial Sector Program 
Improved motors 

High efficiency lighting 
Time-of-use-tariffs 
lnteruptible tariffs 

Energy management audits 

Commercial I Public 
Building Programme 

Improved air conditioning 
High efficiency lighting 

Building Energy Perf. Standards 

Residential programme 
Improved refrigerators 
High efficiency lighting 

ITotal Savings 

Source: RCG / Hagler, Bailly, Inc., 1992 

Indonesia: Projected savings from demand side management programme 
I 

S 

-1 

- 

- 

L 

Zapacity 

(GWh) MW) 
saved ;aved 
Energy 

17 

204 1.5 
48 1 176 
214 176 
74 10 

138 

503.41 1,837 

Table 4-7: Projected savings from demand side management programme 
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Malaysia; Total Primary Energy Production (TPEP) 1985-2010 

Total 1985 1990 1995 20101 1993 
I 

l 

Total Energy Production (ktoe) 34,184 49,096 74,512 98,307 61,322 
% pa (previous 5 years) 16 8 9 0 7 
% of indigenous demand 200 205 203 145 186 

Per capita (toekapita) 2.18 2.74 3.7 3.75 

Per GDP ( toel l  000 US$) 1.15 1.19 1.19 0.66 

by source absolut (ktoe) 1985 1990 1995 2010 
Coal 70 536 1,500 
Oil 22,395 31,024 36,679 30,569 
Gas 9,626 15,483 34,626 63,000 
Hydro 32 1 365 400 738 
Other solid fuels 1,842 2,154 2,271 2,500 
Other renewables 

Total 34,184 49,096 74,512 98,307 

by source: % of Total 1985 1990 1995 2010 
Coal 0.0 0.1 0.7 1.5 
Oil 
Gas 
hydro 
Other solid fuels 
Other renewables 

65.5 63.2 49.2 31 .l 
28.2 31.5 46.5 64.1 

0.9 0.7 0.5 0.8 
5.4 4.4 3.0 2.5 
0.0 0.0 0.0 0.0 

Total l00 100 100 l00 

% per annum change 80-85 85-90 98-95 05-10 
Coal 50.2 
Dit 9.5 6.7 3.4 -1.5 
Sas 69.5 10 17.5 1.1 
Hydro 21.7 2.6 1.8 4.2 
3ther solid fuels 2.9 3.2 1.1 0.4 
3ther renewables 

Total 15.5 7.5 8.7 

C i f  Suffiency ratio?%) 1986 1990 1995 2010 
Zoal 5 31 33 
3il 
Iatural Gas 

224 233 217 116 
212 228 224 

Table 4-8: Malaysia; Total Primary Energy Production (TPEP) 1985-2010 
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Malaysia; Total Primary Energy Consumption (TPEC) 1985-2010 

Total . 1985 1990 1995 201 0 1993 

Gross Inland Consumption (ktoe) 17!059 24,007 36,797 67,621 33,044 
% pa change (previous 5 years) 
by source absolut (ktoe) 1985 1990 1995 201 0 
Coal 319 1,379 1,742 4,604 

. .  
9 7 9 3 111 

Oil 
Gas 
Hydro 
Other solid fuels 
Other renewables 
Net Trade in electricity 

9,994 13,325 16,927 26,303 
4,550 6,789 15,457 33,477 

32 1 365 400 738 
1,870 2,154 2,271 2,500 

0 0 0 0 
5 -5 

ITotal 17,059 24,007 36,797 67,6221 

by source: share in % of Total 1985 1990 1995 201 0 
Coal 1.9 5.7 4.7 6.8 
Oil 
Gas 
Hydro 
Other solid fuels 
Other renewables 

58.6 55.5 46.0 38.9 
26.7 28.3 42.0 49.5 

1.9 1.5 1.1 1.1 
11.0 9.0 6.2 3.7 
0.0 0.0 0.0 0.0 

(Total 100.0 100.0 100.0 100.0) 

Yo per annum change 80-85 85-90 90-95 05-10 
Coal 44.9 34 4.8 8.3 
Oil 
Gas 
Hydro 
Other solid fuels 
Other renewables 

3 5.9 4.9 2.5 
46.2 8.3 17.9 2.3 
21.7 2.6 1.8 4.2 

3.1 2.9 1 0.4 

Total 9 7 9 2.7 

Sectorial split (ktoe) 1985 1990 1995 201 0 
Total Transformation 8,282 10,355 15,330 23,964 
Total Final Consumption 8,777 13,652 21,467 43,657 

lndustry and nonenrgy use 4,027 6,536 10,852 24,283 
Transport 3,582 5,406 7,700 12,400 

Reisdence and Commercial I, I70 I ,  702 2,915 6,974 

Total 17,059 24,007 36,797 67,621 I 
Sectorial split: YO of Total PEC 1985 1990 1995 2010 
Total Transformation 48.5 43.1 41.7 35.4 
Total Final Consumption 51.5 56.9 58.3 
Total 100.0 100.0 100.0 100.0 

Per capita (toelcapita) 1.09 1.34 1.83 2.58 

Per GDP (toe11000 US$) 0.58 0.58 0.59 0.46 

Table 4-9: Malaysia; Total Primary Energy Consumption (TPEC) 1985-2010 
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Malaysia; Total Final Energy Consumption (TFEC) 1985-2010 

I 

Total 1985 1990 1995 20101 1993 

Total Final Consumption (ktoe) 8,777 13,652 21,467 43,657 

2,623 Electiicity 1,064 1,777 3,229 9,559 
2,603 Gas 505 1,123 3,985 10,950 

12,133 Oil 6,889 10,186 13,409 21,121 
676 Coal 31 9 566 844 2,027 

1993 by source absolut (ktoe) 1985 1990 1995 201 0 
10.5 % pa change (previous 5 years) 6 9.2 9.5 4.4 

18,034 

lTotal 
8,777 13,652 21,467 43,6571 18,035, 

by source: share in % of Total 1985 1990 1995 201 0 

14.5 Electricity 12.1 13.0 15.0 21.9 
14.4 Gas 5.8 8.2 18.6 25.1 
67.3 Oil 78.5 74.6 62.5 48.4 

3.7 Coal 3.6 4.1 3.9 4.6 
1993 

lTota' 100.0 100.0 100.0 100.01 100.0 

% per annum change 80-85 85-90 90-95 05-1 B 
Coal 44.9 12.2 8.3 7.5 

1993 
11.5 

Oil 
Gas 
Electricity 

3.8 8.1 5.7 2.7 
16 71.5 17.3 28.8 6.6 

8.8 

13.9 7.4 10.8 12.7 5.6 

]Industry and non-energy use 4,027 6,536 10,852 2412 
~~~~ ~~ 

Transport 
Residence and Commercial 

3,582 5,406 7,700 
12.400( 

6,682 
1,170 1,702 2,915 6,974 2,508 

Total 8,779 13,644 21,467 43,657 18,034 

Sectorial split: % of Total 1985 1990 1995 2010 
Industry and nonenergy use 45.9 47.9 50.6 55.6 
Transport 
Residence and Commercial 

40.8 39.6 35.3 
13.3 12.5 13.6 16.0 

Total 100.0 100.0 100.0 100.0 

Per capita (toelcapita) 0.56 0.76 1.07 1.66 
of which: Industry & Non-Energy Use 0.26 0.37 0.54 0.93 

Transport 0.23 0.3 0.38 0.47 
Other 0.07 0.1 0.14 0.27 

Per GDP (toell000 US$) 0.3 0.33 0.34 0.29 
of which: Industry & Non-Energy Use 0.14 0.16 0.17 0.16 

Transport 0.12 0.1 3 0.12 0.08 
Other 0.04 0.04 0.05 0.05 

Table 4-10: Malaysia; Total Final Energy Consumption (TFEC) 1985-2010 
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Malaysia; Electricity Energy 1985-2010 

I 
I 

Total Electricity Output (ktoe) 1985 1990 1995 2010 

14.1 Oh pa change (previous 5 years) 7.7 10.3 13.2 5 
3,122 Total Electricity Output (ktoe) 1,252 2,041 3,799 10,447 
1993 

ITotal Fuel Input (ktoe) 3,315 5,528 9,966 24,081 1 8.2591 

outputby source absolut (ktoe) 1985 1990 1995 201 0 
Coal 0 258 304 873 
Oil 723 902 928 1,399 
Gas 207 516 2,167 7,437 
Hydro 32 1 365 400 738 
Other renewables 0 0 0 0 

Total 1,251 2,041 3,799 10,447 

output by source: share in % of Total 1985 1990 1995 201 0 
Coal 0.0 12.6 8.0 8.4 
Oil 
Gas 
Hydro 
Other renewables 

57.8 44.2 24.4 13.4 
16.5 25.3 57.0 71.2 
25.7 17.9 10.5 7.1 
0.0 0.0 0.0 0.0 

Total 100.0 100.0 100.0 

input by source absolut (ktoe) 1985 1990 1995 201 0 
Coal 0 813 897 2,577 
Oil 
Gas 
Hydro 
Other renewables 

- .. 

2,455 2,989 2,812 4,239 
539 1,361 5,857 16,527 
32 1 365 400 738 

0 0 0 0 

Total 3,315 5,528 9,966 24,081 
Electricity net import 5 -5 
Sectorial split of electricity supply (ktoe) 1,985 1,990 1,995 2,010 

2,623 Total Final Consumption 1,064 1,777 3,229 9,559 
500 various losses 192 259 570 888 

1,993 

Industry and nonenergy use 444 846 l, 672 4,597 1,374 
Transport 0 0 0 0 0 

Reisdence and Commercial 62 l 93 l l, 558 4,962 1,249 

Total 1,256 2,036 3,799 10,447 3,123 
- 
Sectorial split: % of Total 1985 1990 1995 2010 
various losses 15.3 12.7 15.0 8.5 

1993 
16.0 

Total Final Consumption 84.7 87.3 85.0 91.5 

100.0 Total 100.0 100.0 100.0 100.0 
40.0 Reisdence and Commercial 49.4 45.7 41.0 47.5 
0.0 Transport 0.0 0.0 0.0 0.0 

44.0 Industry and nonenergy use 35.4 41.6 44.0 44.0 
84.0 

Electricity output per capita (MWhlcapita) 0.93 1.33 2.19 4.63 

Electricity output per GDP (MWhIIOOO US$) 0.49 0.57 0.71 0.82 

Table 4-1 1 : Malaysia; Electricity Energy 1985-2010 

96 
PE 166.849 



European Union - Far East Asia : Energy Cooperation 
Malaysia; Trade Balance of Energy 1985-2010 1 

Total 1985 1990 1995 201 0 

28,277 Total Net Export (ktoe) 17,433 24,837 37,715 30,686 

1993 

% pa change (previous 5 years) 28 7 9 -4 3 

Self SufTiency Ratio 200 205 202 145 186 

Net export by source absolut (ktoe) 1985 1990 1995 201 0 1993 
Coal -31 9 -1,448 -1,206 -3,104 -1,362 
Oil 12,681 17,586 19,752 4,266 17,770 
Gas 5,076 8,694 19,169 29,523 11,869 
Electricity -5 5 

Total 17,433 24,837 37,715 30,685 28,277 

Net export by source: % of total 1985 1990 1995 201 0 
Coal -1.8 -5.8 -3.2 -10.1 

1993 
-4.8 

Oil 
Gas 

72.7 70.8 52.4 13.9 
29.1 35.0 50.8 96.2 

62.8 
42.0 

Total 100.0 100.0 100.0 100.0 100.0 

Table 4-12: Malaysia; Trade Balance of Energy 1985-2010 
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Thailand; Total Primary Energy Production (TPEP) 1985-2010 

Total 1985 1990 1995 2010 

28,366 Total Energy Production (ktoe) 17,928 22,034 30,873 36,407 

1993 

% pa (previous 5 years) 13.5 5 6.2 -2.5 7.1 
O/O of indigenous demand 66.9 56. l 50.5 26.6 54.4 

Per capita (toelcapita) 0.35 0.41 0.53 0.54 

Per GDP (toe/l000 US$) 0.42 0.33 0.31 0.15 

by source absolut (ktoe) 1985 1990 1995 2010 
Coal 1,505 3,602 5,132 11,000 
Oil 2,254 2,112 2,866 1,600 
Gas 2,606 4,920 9,833 10,236 
Hydro 317 428 507 900 
Other solid fuels 11,246 10,972 12,535 12,671 
Other renewables 

1 

Total 17,928 22,034 30,873 36,407 

by source: Yo of Total 1985 1990 1995 2010 
Coal 8.4 16.3 16.6 30.2 
Oil 
Gas 
Hydro 
Other solid fuels 
Other renewables 

12.6 9.6 9.3 4.4 
14.5 22.3 31.8 28.1 
1.8 1.9 1.6 2.5 

62.7 49.8 40.6 34.8 
0.0 0.0 0.0 0.0 

Total 100 IO0 100 100 

Yo per annum change 80-85 85-90 90-95 05-10 
Coal 29.6 19.1 7.3 1.9 
Oil 176.3 -1.3 6.3 -6.3 
Gas 13.6 14.9 -8.3 
Hydro 23.6 6.2 3.4 3.7 
Other solid fuels 4.6 -0.5 2.7 0.3 
Other renewables 

Total 13.5 5 6.2 -2.5 

Iself Suffiencv ratio 1%)  1985 I990 1995 20101 

Oil 
Natural Gas 

21 10 10 3 
100 100 100 40 

Table 4-13: Thailand; Total Primary Energy Production (TPEP) 1985-2010 
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Thailand; Total Primary Energy Consumption (TPEC) 1985-2010 

Total 1985 1990 1995 20101 1993 

Gross Inland Consumption (ktoe) 26,792 40,774 61,144 137,021 

Coal 1,653 3,818 8,090 37,390 
by source absolut (ktoe) 1985 1990 1995 201 0 

10.3 % pa change (previous 5 years) 4.9 8.8 8 4 
52,098 

Oil 
Gas 
Hydro 
Other solid fuels 
Other renewables 
Net Trade in electricity 

10,934 20,586 30,114 59,109 
2,606 4,920 9,833 25,852 

317 428 507 900 
11,222 10,969 12,535 12,671 

0 0 0 0 
60 53 65 1,100 

Total 26,792 40,774 61,144 137,022 

by source: share in % of Total 
Coal 
Oil 
Gas 
Hydro 
Other solid fuels 
Other renewables 
Net Trade in electricity 
Total 

1985 1990 1995 
6.2 9.4 13.2 

40.8 50.5 49.3 
9.7 12.1 16.1 
1.2 1.0 0.8 

41.9 26.9 20.5 
0.0 0.0 0.0 
0.2 0.1 0.1 

100.0 100.0 100.0 

43.1 
18.9 
0.7 
9.2 
0.0 
0.8 

100.0 

i 
% per annum change 80-85 85-90 90-95 05-10 
Coal 28.5 18.2 16.2 5.7 
Oil 
Gas 
Hydro 
Other solid fuels 
Other renewables 

-0.9 13.5 7.9 4.6 
13.6 14.9 2.9 

23.6 6.2 3.4 3.7 
4.6 -0.5 2.7 0.3 

Total 4.9 8.8 8.4 4.1 
Sectorial split (ktoe) 1985 1990 1995 206 0 
Total Transformation 14,945 19,265 27,024 53,889 
Total Final Consumption 11,847 21,509 34,120 83,133 

Industry and non-enrgy use 3,120 5,850 10,443 24,603 
Transport 5,878 11,262 17,000 42,500 

Reisdence and Commercial 2,849 4,398 6,677 16,029 

Total 26,792 40,774 61,144 137,022 

Sectorial split: % of Total PEC 1985 1990 1995 201 0 
Total Transformation 55.8 47.2 44.2 39.3 
Total Final Consumption 
Total 

44.2 52.8 55.8 
100.0 100.0 100.0 100.0 

Per capita (toelcapita) 0.52 0.73 1.04 2.04 

lPer GDP (toe/1000 US$) 0.63 0.6 0.61 0.55 

Table 4i14: Thailand; Total Primary Energy Consumption (TPEC) 1985-2010 
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l Thailand; Total Final Energy Consumption (TFEC) 1985-2010 
I 

Total 1985 1990 1995 201 0 I 1993 
I 

/Total Final Consumption (ktoe) 11,847 21,509 34,120 83,1331 28,4831 
% pa change (previous 5 years) 5 12.7 9.7 5.1 

1,827 Coal 398 1,330 2,004 4,805 
1993 by source absolut (ktoe) 1985 1990 1995 201 0 
12.1 

Oil 
Gas 
Electricity 

9,566 16,638 24,542 54,158 

5,128 1,707 3,277 6,642 21,065 
587 176 264 93 1 3,105 

20,941 

Total 11,847 21,509 34,119 83,133 28,483 

by source: share in YO of Total 1985 1990 1995 201 0 1993 
Coal 3.4 6.2 5.9 5.8 

18.0 Electricity 14.4 15.2 19.5 25.3 
2.1 Gas 1.5 1.2 2.7 3.7 

73.5 Oil 80.7 77.4 71.9 65.1 
6.4 

Total 100.0 100.0 100.0 100.0 100.0 

% per annum change 80-85 85-90 90-95 05-1 0 
17.7 Coal 33.5 27.3 8.5 7.8 

1993 

Oil 
Gas 
Electricity 

3.4 11.7 8.1 5.2 

16.3 8.8 13.9 15.2 4.4 
58.3 8.4 28.7 3.7 
10.3 

Total 5 12.7 9.7 5.1. 

8,858 Industry and non-energy use 3,120 5,850 10,443 24,603 
1993 Sectorial split (ktoe) 1985 1990 1995 201 0 
12.1 

Transport 
Residence and Commercial 

" 

5,878 11,262 17,000 42,500 
5,762 2,849 4,398 6,677 16,029 

13,863 

/Total 11,847 21,510 34,120 83,1321 28,4831 

I 
Sectorial split: % of Total 1985 1990 1995 201 0 
Industry and non-energy use 26.3 27.2 30.6 29.6 
Transport 
Residence and Commercial 

49.6 52.4 49.8 
24.0 20.4 19.6 19.3 

Total 100.0 100.0 100.0 100.0 

Per capita (toelcapita) 0.23 0.39 0.58 1.24 
of which: Industry & Non-Energy Use 0.06 0.1 1 0.18 0.37 

Transport 0.1 1 0.2 0.29 0.63 
Other 0.06 0.08 0.1 1 0.24 

Transport 0.14 0.16 0.17 0.17 
Other 0.07 0.06 0.07 0.06 

Table 4-15: Thailand; Total Final Energy Consumption (TFEC) 1985-2010 
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Total Electricity Output (ktoe) 1985 1990 1995 201 0 I 199: 
Total Electricity Output (ktoe) 1,984 3,799 7,704 23,1121 5,95! 
% pa change (previous 5 years) 9.8 13.9 15.2 4.2 16.r 

Total Fuel Input (ktoe) 4,693 9,946 19,585 57,771 15,05f 

output by source absolut (ktoe) 1985 1990 1995 201 0 
Coal 457 95 1 2,154 1 1,428 
Oil 293 893 1,650 1,239 
Gas 91 7 1,528 3,393 9,545 
Hydro 318 428 507 900 
Other renewables 0 0 0 0 

Total 1,985 3,800 7,704 23,112 

output by source: share in % of Total 1985 1990 1995 201 0 
Coal 23.0 25.0 28.0 49.4 
Oil 14.8 23.5 21.4 5.4 
Gas 46.2 40.2 44.0 41.3 
Hydro 16.0 11.3 6.6 3.9 
Other renewables 0.0 0.0 0.0 0.0 

Total 100.0 100.0 100.0 100.0 

input by source absolut (ktoe) 1985 1990 1995 201 0 
Coal 1,186 2,548 6,082 32,271 
Oil 
Gas 
Hydro 
Other renewables 

840 2,793 4,513 3,389 
2,342 4,177 8,483 21,211 

317 428 507 900 
0 0 0 0 

Total 4,693 9,946 19,585 57,771 
Electricity net import 60 53 65 1100 
Sectorial split of electricity supply (ktoe) 1985 I990 1995 2010 199: 
various losses 337 575 1,126 3,148 89: 
Total Final Consumption 1,707 3,277 6,642 21,065 5,12t 

Industry and non-energy use 784 1,521 3,302 9,927 2,437 
Transport 0 0 0 0 I 

Reisdence and Commercial 923 1,756 3,341 11,138 2,697 

Total 2,044 3,852 7,768 

Sectorial split: % of total supply 1985 1990 1995 201 0 
14.8 various losses 16.5 14.9 14.5 13.0 

1993 

Total Final Consumption 83.5 85. l 85.5 87.0 
40.5 Industry and non-energy use 38.4 39.5 42.5 41.0 
85.2 

100.0 Total 100.0 100.0 100.0 100.0 
44.7 Reisdence and Commercial 45.2 45.6 43.0 46.0 
0.0 Transport 0.0 0.0 0.0 0.0 

Electricity output per capita (MWhlcapita) 0.45 0.79 1.52 4 

Electricity output per GDP (MWhll000 US$) 0.55 0.65 0.89 1.07 

Table 4-16: Thailand; Electricity Energy 1985-2010 
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Thailand; Trade Balance of Energy 1985-201 0 1 

Total 1985 1990 1995 201 0 

23,732 Total Net Import (ktoe) 9,090 18,438 30,271 100,614 

1993 

54 Self Suffiency Ratio 67 56 50 27 

15 Yo pa change (previous 5 years) -6 15 10 7 

Net import by source absolut (ktoe) 1985 1990 1995 201 0 
747 Coal 164 205 2,958 26,390 

1993 

Oil 
Gas 
Electricity 

8,866 18,180 27,248 57,509 

65 60 53 65 1,100 
0 15,616 

22,920 

[Total 9,090 18,438 30,271 100,6151 23.732) 

Net import by source: % of total 1985 I990 1995 201 0 
3.1 Coal 1.8 1 .l 9.8 26.2 

1993 

Oil 
Gas 
Electricity 
Total 

97.5 98.6 90.0 57.2 

0.3 0.7 0.3 0.2 1.1 
0.0 0.0 0.0 0.0 15.5 

96.6 

100.0 100.0 100.0 100.0 100.0 

Table 4-17: Thailand; Trade Balance of Energy 1985-2010 
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Singapore; Total Primary Energy Consumption (TPEC) 1985-2010 

Total 1985 1990 1995 201 0 

15.561 Gross Inland Consumption (ktoe) 7,824 12,039 16,990 25,637 

1993 

% pa change (previous 5 years) 5.2 9 7 3 

Coal 10 20 12 12 
by source absolut (ktoe) 1985 1990 1995 201 0 

9.7 

Oil 
Gas 
Hydro 
Other solid fuels 
Other renewables 
Net Trade in electricity 

7,811 12,019 14,602 
2,369 6,107 

-4 

by source: share in % of Total 1985 1990 1995 2010 
Coal 0.1 0.2 0.1 0.0 
Oil 
Gas 
Hydro 
Other solid fuels 
Other renewables 
Net Trade in electricity 
Total 

99.8 99.8 85.9 75 a 
0.0 0.0 13.9 24.2 
0.0 0.0 0.0 0.0 
0.1 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 

-0.1 0.0 0.0 0.0 
100.0 100.0 100.0 100.0 

% per annum change 80-85 85-90 90-95 05-1 0 
Coal 27.2 14.9 -9.7 
Oil 
Gas 
Hydro 
Other solid fuels 
Other renewables . 

Total 5.2 9 7.1 2.5 
Sectorial split (ktoe) 1985 1990 1995 2010 
Total Transformation 3,129 5,516 9,o1 o I 2,980 
Total Final Consumption 4,695 6,523 7,979 12,657 

Industry and nonenergy use l ,  984 2,925 3,822 5,468 
Transport 2,202 2,879 3,256 5,612 

Reisdence and Commercial 508 719 901 l , 577 

Total 7,824 12,039 16,989 25,637 

Sectorial split: % of Total PEC 1985 1990 1995 201 0 
Total Transformation 40.0 45.8 53.0 50.6 
Total Final Consumption 60.0 54.2 47.0 49.4 
Total 100.0 100.0 100.0 100.0 

Per capita (toelcapita) 3.06 4.45 5.97 a. 15 

Per GDP (toell000 US$) 0.43 0.45 0.44 0.32 

Table 4-18: Singapore; Total Primary Energy Consumption (TPEC) 1985-2010 
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Singapore; Total Final Energy Consumption (TFEC) 1985-2010 

Total 1985 1990 1995 201 0 1993 

(Total Final ConsumDtion (ktoe) 4,695 6,523 7,979 12,657) 7,071 ~ ~~ 

Oh pa change (previous 5 years) 9.2 6.8 4.1 2.7 

Coal 0 0 0 0 0 
by source absolut (ktoe) 1985 1990 1995 2010 1993 

5.2 
I ,  

Oil 
Gas 
Electricity 

3,967 5,346 6,333 9,207 
46 62 80 245 

682 1,115 1,566 3,204 

Total 4,695 6,523 7,979 12,656 

5,670 
73 

1,328 

7,071 

by source: share in YO of Total 1985 I990 1995 201 0 
0.0 Coal 0.0 0.0 0.0 0.0 

1993 

Oil 
Gas 
Electricity 

84.5 82.0 79.4 72.7 
1 .o 1 .o 1 .o 1 .S 

14.5 17.1 19.6 25.2 

80.2 
1 .o 

18.8 

Total 100.0 100.0 100.0 
'OO.Ol 

I 

Yo per annum change 80-85 85-90 90-95 05-10] 1993 
Coal I 
Oil 
Gas 
Electricity 

Total 
Sectorial split (ktoe) 1985 I990 1995 201 0 

3,311 Industry and non-energy use 1,984 2,920 3,822 5,468 
1993 

Transport 
Residence and Commercial 

.. 

- 
' C  

l 

t 
l 

- 

2,202 2,879 3,256 5,612 
78C 508 71 9 901 1,577 

2,98C 

4,694 6,518 7,979 7,071 

Sectorial split: YO of Total 1985 1990 1995 201 0 
Industry and non-energy use 42.3 44.8 47.9 43.2 
Transport 
Residence and Commercial 

46.9 
10.8 

44.2 40.8 
11.0 11.3 44.31 12.5 

Total 100.0 100.0 100.0 100.0 

Per capita (toelcapita) 1.84 2.41 2.8 4.03 
of which: Industry & Non-Energy Use 0.78 1.08 1.34 1.74 

Transport 0.86 1.06 1.14 1.78 
Other 0.2 0.27 0.32 0.5 

Per GDP (toe11000 US$) 0.26 0.24 0.21 0.16 
of which: Industry & Non-Energy Use 0.1 1 0.1 1 0.1 0.07 

Transport 0.12 0.1 1 0.08 0.07 
Other 0.03 0.03 0.02 0.02 

;ooperatlon 

~~~~ ~ ~~ ~ ~~ ~ ~ ~~ ~ 

Table 4-19 Singapore; Total Final Energy Consumption (TFEC) 1985-2010 
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Singapore; Electricity Energy 1985-2010 

Total Electricity Output (ktoe) 1985 1990 1995 201 0 

7.7 % pa change (previous 5 years) 7.3 9.5 6.4 3.9 
1,632 Total Electricity Output (ktoe) 857 1,351 1,843 3,560 
I992 

Total Fuel Input (ktoe) 2,184 3,374 4,938 9,166 4,372 

output by source absolut (ktoe) 1985 1990 1995 201 0 
Coal 
Oil 857 1,351 848 1,060 
Gas 995 2,500 
Hydro 
Other renewables 0 0 0 0 

Total 857 1,351 1,843 3,560 
l 

output by source: share in % of Total 1985 1990 1995 
Coal 0.0 0.0 0.0 

- 

Oil 
Gas 
Hydro 
Other renewables 

100.0 100.0 46.0 29.8 
0.0 0.0 54.0 70.2 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 

Total 100.0 100.0 100.0 100.0 

input by source absolut (ktoe) 1985 1990 1995 201 0 
Coal 
Oil 
Gas 
Hydro 
Other renewables 

2,184 3,374 2,569 3,213 
2,369 5,952 

0 0 0 0 

Total 2,184 3,374 4,938 9,165 
Electricity net ecport 4 
Sectorial split of electricity suppry (ktoe) d 985 1990 1995 2010 
various losses 170 236 276 356 

1993 
304 

Total Final Consumption 
Ind~stry and non-energy use 

Transport 
Reisdence and Commercial 

682 1,115 1,566 3,204 
702 292 485 859 1,837 

1,328 

627 390 614 708 1,367 
0 0 16 0 0 

lotal 852 1,351 1,842 3,5601 1,632 

l 
Sectorial split: % of total supply IS85 4 990 1995 20101 1993 
various losses 20.0 17.5 15.0 10.01 18 6 

"~ 

Total Final Consumption 80.0 82.5 85.0 90.0 

100.0 rota1 100.0 100.0 100.0 100.0 
38.4 Rejsdence and Commerc/a/ 45.8 45.4 38.4 38.4 

0.0 Transport e. 0 1.2 0.0 0.0 
43.0 Industry and non-energy use 34.3 35.9 46.6 51.6 
81.4 
~. 

I 
Electricity output per capita (MWhlcapita) 3.89 5.81 7.52 13.17 

Electricity output per GDP (MWhll000 US$) 0.55 0.59 0.55 0.52 

Cooperation 

Table 4-20: Singapore; Electricity Energy 1985-2810 
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Singapore; Trade Balance of Energy 1985-201 0 

Total 1985 1990 1995 201 0 

15,554 Total Net Import (ktoe) 10,533 24,519 16,983 25,630 

1993 

% pa change (previous 5 years) 6 18 -7 3 -7 

Self Suffiency Ratio (see also table 1) 0 0 0 0 0 

Net import by source absolut (ktoe) 1985 1990 1995 201 0 1993 
Coal 11 21 12 12 12 
Oil 10,526 24,498 14,602 19,421 14,092 
Gas 2,369 6,197 1,450 
Electricity -4 

Total 10,533 24,519 16,983 25,630 15,554 

Net import by source: % of total 1985 1990 1995 201 0 1993 
Coal 0.1 0.1 0.1 0.0 0.1 
Oil 99.9 99.9 86.0 75.8 90.6 
Gas 0.0 0.0 13.9 24.2 9.3 
Electricity 0.0 0.0 0.0 0.0 0.0 
Total 100.0 100.0 100.0 100.0 100.0 

Table 4-21: Singapore; Trade Balance of Energy 1985-2010 
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Philippines; Total Primary Energy Production (TPEP) 1985-2010 

Total 1985 1990 1995 2010 

16,640 Total Energy Production (ktoe) 13,502 14,917 18,766 33,777 

1993 

% pa (previous 5 years) 5.6 2 ' 4.7 0.7 3.6 
% of indigenous demand 62 55 53 57 53 

Per capita (toelcapita) 0.25 0.25 0.28 0.381 

Per GDP (toell000 US$) 0.44 0.39 0.43 0.45 

bv source absolut Iktoe) 1985 1990 1995 2010 
I 

Coal 
Oil 
Gas 
Hydro 
Other solid fuels 
Other renewables 

606 597 1,585 3,500 
402 240 486 3,300 

5,089 
479 52 1 515 986 

7,762 8,858 9,225 9,942 

I 4,253 4,701 6,955 10,960 

Total 13,502 14,917 18,766 33,777 

by source: % of Total 1985 1990 1985 2010 
Coal 4.5 4.0 8.4 10.4 
Oil 3.0 . 1.6 2.6 9.8 
Gas 0.0 0.0 0.0 15.1 
Hydro 3.5 3.5 2.7 2.9 
Other solid fuels 57.5 59.4 49.2 
Other renewables 31.5 32.5 37.1 32.4. 

Total l00  100 100 d 00 

Oil 
Gas 
Hydro 
Other solid fuels 
Other renewables 

Total 

Self Suffiency ratio (%) 1985 1990 1995 2010 
Coal 49 46 53 29 
Oil 5 2 3 17 
Natural Gas 100 

Table 4-22: Philippines; Total Primary Energy Production (TPEP) 1985-2010 
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Philippines; Total Primary Energy Consumption (TPEC) 1985-2010 

Total 1985 I990 1995 2010 

31,368 Gross Inland Consumption (ktoe) 21,903 27,004 35,584 59,096 

1993 

?h pa change (previous 5 years) 1 4.3 6 2 

Coal 1,229 1,297 3,003 12,156 
by source absolut (ktoe) 1985 1990 1995 201 0 

5 51 

Oil 
Gas 
Hydro 
Other solid fuels 
Other renewables 

. ~~ 

8,211 11,627 15,886 19,963 
5,089 

479 52 1 515 986 
7,731 ' 8,858 9,225 9,942 
4,253 4,701 6,955 10,960 

Total 21,903 27,004 35,584 59,096 

by source: share in % of Total 1985 1990 1995 201 0 
Coal 5.6 4.8 8.4 20.6 
Oil 37.5 43.1 44.6 33.8 
Gas 0.0 0.0 0.0 8.6 
Hydro 2.2 1.9 1.4 1.7 
Other solid fuels 35.3 32.8 25.9 16.8 
Other renewables 19.4 17.4 19.5 18.5 

Total 100.0 100.0 100.0 100.0 

% per annum change 80-85 85-90 90-95 05-1 0 
Coal 27.6 1.1 18.3 5 
Oil -5.5 7.2 6.4 1 
Gas 1 
Hydro 9.6 1.7 -0.2 5.8 
Other solid fuels 0.8 2.8 0.8 0.5 
Other renewables 18.9 2 8.1 0.9 

Total 1 4.3 5.7 1.7 
Sectorial split (ktoe) 1985 1990 1995 201 0 
Total Transformation 14,612 17,242 21,786 32,676 
Total Final Consumption 7,291 9,762 13,798 26,420 

Industry and non-enrgy use 3,061 3,225 5,125 10,922 
Transport 1,821 4,083 5,500 8,374 

Resdence and Commercral 2,419 2,454 3,173 7,125 

Total 21,903 27,004 35,584 59,096 

Sectorial split: YO of Total PEC 1985 1990 1995 201 0 
Total Transformation 66.7 63.8 61.2 55.3 
Total Final Consumption 
Total 

33.3 36.2 38.8 
100.0 100.0 100.0 100.0 

44.71 
Per capita (toelcapita) 0.4 0.44 0.53 0.67 

Per GDP (toe11000 US$) 0.71 0.7 0.82 0.78 

Table 4-23: Philippines; Total Primary Energy Consumption (TPEC) 1985-2010 
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Philippines; Total Final Energy Consumption (TFEC) 1985-2010 

3il 
3as 
Electricity 

5,304 7,429 3,940 16,384 

2,186 1,470 1,827 2,833 5.1 59 
0 2 3 0 509 

9,422 

Total 7,291 9,762 13,798 

Electricity 

YO per annum change 
Soal 
3il 
Sas 
Electricity 

Transport 
Residence and Commercial 

rota! 

Transport 
Residence and Commercial 

25.0 41.8 39.9 31.7 
33.0 25.1 23.0 27.0 

rota1 100.0 100.0 100.0 
OO.O1 

Per capita (toelcapita) 0.13 0.16 0.2 0.3 
of which: Industry & Non-Energy Use 0.06 0.05 0.08 0.12 

Table 4-24: Philippines; Total Final Energy Consumption (TFEC) 1985-2010 

Cooperation 
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Philippines; Electricity Energy 1985-2010 

Total Electricity Output (ktoe) 1985 1990 1995 2010) 1993 
Total Electricity Output (ktoe) 1,873 2,364 3,376 7,341 I 2,606 1 %  pa change (previous 5 years) 

I . .  . 

3.9 4.8 7.4 4.6 

Total Fuel Input (ktoe) 7,835 8,556 13,268 26,5491 10,028 

output by source absolut (ktoe) 1985 1990 1995 201 0 
Coal 136 166 560 2,840 
Oil 
Gas 
Hydro 
Other renewables 

832 1 ,206 1,605 580 
1,838 

479 52 1 515 986 
425 470 695 1,096 

Total 1,872 2,363 3,375 7,340 

output by source: share in % of Total 1985 1990 1995 201 0 
Coal 7.3 7.0 16.6 38.7 
Oil 44.4 51 .O 47.6 7.9 
Gas 0.0 0.0 0.0 25.0 
Hydro 25.6 22.0 15.3 13.4 
Other renewables 22.7 19.9 20.6 14.9 

Total 100.0 100.0 100.0 100.0 

input by source absolut (ktoe) 1985 1990 1995 201 0 
Coal 700 466 1,683 8,529 
Oil 
Gas 
Hydro 
Other renewables 

2,403 2,868 4,115 1,748 
4,326 

479 52 1 515 986 
4,253 4,701 6,955 10,960 

Total 7,835 8,556 13,268 26,549 
Electricity net import 0 0 0 0 
Sectorial split of electricity supply (ktoe) 1985 1990 1995 2010 

42( various losses 403 537 544 1,182 
199: 

2,18f Total Final Consumption 1,470 1,827 2,833 6,159 
Industty and non-energy use 679 855 1,182 2,569 91; 

Transport 0 2 0 0 L 
Relsdence and Commercial 79 1 969 l, 651 3,590 1 ,27~  

2,60f Total 1,873 2,364 3,377 
7,341 I 

Sectorial split: Oh of total supply 1985 1990 1995 201 0 
varlous losses 21.5 22.7 16.1 16.1 

199: 
16. 

Total Final Consumption 78.5 77.3 83.9 83.9 

100.1 Total 100.0 100.0 100.0 100.0 
48.! Retsdence and Commercial 42.2 41.0 48.9 48.9 

01 Transport 0.0 0.1 0.0 0.0 
35.1 Industry and non-energy use 36.3 36.2 35.0 35.0 
83.! 

Electricity output per capita (MWhlcapita) 
~~~ ~~~ 

0.4 0.45 0.58 0.97 

Electricity output per GDP (MWhll000 US$) 0.71 0.71 0.91 1.13 

Table 4-25: Philippines; Electricity Energy 1985-2010 
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Philippines; Trade Balance of Energy 1985-2010 

rotal 1985 1990 1995 201 0 1993 

rotal Net Import (ktoe) 7,902 12,548 16,818 25,319 14,727 
% pa change (previous 5 years) -7 10 6 3 6 

Self Suffiency Ratio 

;as 
Zlectricity 

rota1 

;as 
3ectricity 
rota1 

Table 4-26: Philippines; Trade Balance of Energy 1985-2610 
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2. Figures to chapter 2: Basic features of ........ 

World population shares ASEAN and FEA (%) 

ASEAN 
7% FEA 

Figure 2-1 : ASEAN and “FEA” shares of world population 

Remark: “FEA means in this context the region: ASEAN, South Korea, Japan 

25000 
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5000 

0 

Figure 2-2:GDP per capita in US $ (1987 prices) in ASEAN states, South Korea, Japan 
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% share of rural population in some ASEAN states (1990) 

Indonesia Philippines Thailand Vietnam Malaysia 

" L 

Figure 2-3: % share of rural population in some ASEAN states (1990) 

.. . 

Access to electricity, %-share of population 

Indonesia Philippines Thailand 

Figure 24:  Access to electricity, %-share of poparktion (1998) 
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6!P S 1OGO p.a. p.c. 

General Domestic Product (GDP) per capita in 1994 (in 1000 US$) and its average growth rate between 
1990 and 1994 in per cent for: China ( l ) ,  Thailand (2), Malaysia (3), Korea (4), Taiwan (5), Australia (6), 
USA (7 ) ,  Germany (8), Japan (9); source: Physikalische Blatter 52 (1996) No. 7-8, page 684 

Figure 2-5: Logistic growth curve 
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3. Figures to chapter 3: General overview of the energy situation 

ASEAN Total Primary Energy Production by Particular Fuel (ktoe) 
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Figure 3-1 : ASEAN Total Primary Energy Production by Particular Fuel (ktoe) 

ASEAN Total Primary Consumption 1985-2010 (ktoe) 
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Figure 3-2: ASEAN Total Primary Consumption 1985-2010 (ktoe) 
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Primary energy consumption, world share in % (1990) 
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Figure 3-3: Primary energy consumption, world share in % (1990) 

~~~ ~~ 

Coal; production, consumption, net export on ASEAN country level (1993) 
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Figure 3 4 :  Coal: production, consumption, net export on the ASEAN country level (1993) 
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Oil: production, consumption, net export an ASEAN country level (1993) 
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Figure 3-5: Oil: production, consumption, net export on the ASEAN country level (1993) 
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Gas: production, consumption, net export on the ASEAN country level (1993) 
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Figure 3-6: Gas: production, consumption, net export on the ASEAN countly level (1993) 

Electricity: production (ktoe) on the ASEAN country level (1993) 
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Figure 3-7: Electricity production (ktoe) on the ASEAN country level (1993) 
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Figure 3-8: Electricity production in Korea, Japan in comparison with total ASEAN 1993 (ktoe) 
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4. Figures to chapter 4.1: Indonesia 

Indonesia: Total Primary Energy Production (ktoe) 
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Figure 4-1: Indonesia: Total Primary Energy Production (ktoe) 

Indonesia: Total primary Energy production: %share 
of energy sources 
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Figure 4-2: Indonesia: Total Primary Energy production, %-share of energy sources 
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Indonesia: Self Sufficiency Ratio: Total Primary 
Production in % of indigeous primary consumption 
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Figure 4-3: Indonesia: Self sufficiency ratio 
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Figure 4-4: Indonesia: Gross domestic consumption of primary energy (ktoe) 
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Indonesia: Total Final Consurrption (Moe) 
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Figure 4-8: Indonesia: Total final consumption (ktoe) 
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Figure 4-9: Indonesia: Electricity output and fuel input 
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~~ . __ ~ . ~. 

Malaysia: Total Primary Energy Production (ktoe) 
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Figure 4-1 l : Malaysia: Total primary energy production 
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Figure 4-12: Malaysia: Total primary energy production; %-share of energy sources 
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Malaysia 
Self Sufficiency Ratio: Total Primary Production in %of  indigeous 

primary consumption 
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Figure 4-13: Malaysia: Self sufficiency ratio 
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Figure 4-14: Malaysia: 
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" ~ ~ _ ~ " " ~ " " _ ~ _ I _  "" ~. __- 

Malaysia: 
l Total Primary Energy Consumption, %share  of energysources  
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Figure 4-15: Malaysia: Total primary energy consumption; %-share of energy sources 

Malaysia: Primary energy supply per 
capita (toelcapita) 
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Figure 4-16: Malaysia: Primary energy supply per capita 
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___ "" ________  

Malaysia: Total Final Consumption (ktoe) 
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Figure 4-17: Malaysia: Total final consumption 
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Malaysia: Total Final Energy Consumption by Y'share of 
energy sources 

0 Electricity 

0 Gas 

0 Oil 

Coal 

1985 1990 1995 201 0 

Year 

" ." ~ ~ ~. 

Figure 4-18: Malaysia: Total final consumption by %-share of energy sources 

"" ~ ~~ . ." ~ - ." ~ 

Malaysia: Total Final Energy Consumption, %share of sectors 
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Figure 4-19: Malaysia: Total final consumption, %-share of sectors 
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___~. . ~ ~ _ _ _  ~ ". . 

Malaysia: Electricity output and fuel input 
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Figure 4-20: Malaysia: Electricity output and fuel input 

Malaysia: Electricity production, %share of primary energy 
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Figure 4-21: Malaysia: Electricity production, %-share of primary energy sources 

130 
PE 166.849 



European Union - Far East Asia : Energy Cooperation 

Malaysia: Electricity output per 
capita (MWh) 
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Figure 4-22: Malaysia: Electricity output per capita 
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Figure 4-23: Malaysia: Electricity output per GDP 
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Figure 4-24: Malaysia: total net energy export 

Malaysia: Net energy export, % share by source 
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Figure 4-25: Malaysia: net energy export. %-share by source 
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1 

Thailand: Total Primary Energy Production (ktoe) 
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Figure 4-26: Thailand: Total primary energy production 
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Figure 4-27: Thailand: Total primary energy production; %-share of energy sources 

133 
PE 166.849 



European Union - Far East Asia : Energy Cooperation 

I 
Thailand 

Self Sufficiency Ratio: Total Primary Production in % of indigeous 
primary consumption 
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Figure 4-28: Thailand: self sufficiency ratio 
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Figure 4-29: Thailand: Gross inland consumption of primary energy 
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Figure 4-30: Total primdry energy consumption; %-share of energy sources 
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Figure 4-31: Thailand: primary energy supply per capita 
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Figure 4-32: Thailand: primary energy supply per GDP 
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Figure 4-33: Thailand: total final consumption 
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Thailand: Total Final Energy Consumption by %-share of 
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Figure 4-34: Thailand: total final consumption by %-share of energy sources 
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Figure 4-35: Thailand: Total final energy consumption, %-share of sectors 
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Figure 4-36: Thailand: electricity output and he1  input 
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Figure 4-37: Thailand: electricity production, %-share of energy sources 
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Figure 4-38: Thailand: electricity output per capita 
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Figure 4-39: Thailand: electricity output per GDP 
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Figure 4-40: Thailand: Total net energy import 
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Figure 4-41 : Thailand: total net energy import by sources 
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Figure 4-42: Singapore: gross inland consumption of primary energy 

Singapore: 
Total Primary Energy Consumption, % share of energy sources 

120.0 

100.0 - 

80.0 -- 

S 60.0 - 

40.0 

0.0 

. -  20.0 

- 

- ~ - ~ -  
UOther renewables 

' 8 Other solid fuels 
0 Hydro 

~ OGas 

8 Oil 

H Coal 
1985 1990 1995 201 0 

Year 

Figure 4-43: Total primary energy consumption, %-share of energy sources 
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Figure 4-44: Singapore: primary energy supply per capita 
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Figure 4-45: Singapore: primary energy supply per GDP 
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Figure 4-46: Singapore: total final consumption 
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Figure 4-48: Singapore: Total final consumption, %-share of sectors 

Singapore: Electricity output and fuel input 

10,000 

1985 1990 1995 2010 

Year 

" ~ _ _ _ _ _ _ "  
=Total Electricity Output (ktoe) 
=Total Fuel Input (ktce) 

Figure 449 :  Singapore: electricity output and fuel input 
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Figure 4-50: Singapore: electricity production, %-share of energy Sources 
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Figure 4-51: Singapore: electricity output per capita 
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Figure 4-52: Singapore: electricity output per GDP 
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Figure 4-53: Singapore: total net energy import 
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Singapore: Net energy import, % share by source 
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Figure 4-54: Singapore: net energy import, %-share by source 
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Philippines: Total Primary Energy Production (ktoe) 
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Figure 4-55: Philippines: total primary energy production 
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Figure 4-56: Philippines: total primary energy production, %-share of energy sources 
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Figure 4-57: Philippines: self sufficient ratio 
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Figure 4-58: Philippines: Gross inland consumption of primary energy 
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Figure 4-59: Philippines: total primary energy consumption, %-share of sources 
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Figure 4-60: Philippines: primary energy supply per capita 
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Figure 4-61: Philippines: primary energy supply per GDP 
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Figure 4-62: Philippines' total final. consumption 

146 
PE 166.849 



r 
Eurooean Union - Far East Asia : Energy Cooperation 

l 
Philippines: Total Final Energy Consumption by %-share 

of energy sources 

1000 , 

80.0 

60.0 

40.0 

20 0 

0.0 

S 

1985 1990 1995 201 0 
Year 

Figure 4-63: Philippines: total final consumption by %-share of energy sources 
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Figure 4-64: Philippines: total final consumption, %-share of sectors 
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Figure 4-65: Philippines: electricity output and fuel input 
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Figure 4-66: Philippines: electricity production, %-share of energy sources 
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Figure 4-67: Philippines: electricity output per capita 
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Figure 4-68: Philippines: electricity output per GDP 
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Philippines: Total Net Energy Import (ktoe) 
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Figure 4-69: Philippines: total net energy import 
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Figure 4-70: Philippines: net energy import, %-share by source 
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