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ix

PREFACE

The Energy Resources Development Series is a biennial publication of the Economic
and Social Commission for Asia and the Pacific (ESCAP) which addresses a selected theme
of current interest to analysts, policy makers and planners in the energy sector.

This publication, No. 36 in the series, takes up the theme of energy, environment and
sustainable development for the third consecutive time. It is largely based on material presented
at the Ad Hoc Expert Group Meeting on Energy Infrastructure and Energy Pricing Policies,
held in Bangkok from 28 to 30 May 1997. Sustainable energy development and management
are in many ways contingent upon the right pricing signals to the users. On the other hand,
for investment purposes also, particularly for private sector participation in energy infrastructure,
appropriate energy pricing is a prerequisite at a time when private sector funding is seen as a
necessity to address the energy infrastructure bottleneck in social and economic development.

Most of the operational activities of ESCAP in the area of energy development and
management rely on extrabudgetary sources of funding, multilateral funding from agencies
such as the United Nations Development Programme and bilateral funding from sources such
as the governments of Australia, China, France, Japan and the Netherlands. However, this
publication and the senior expert group meeting which was the source of the material for it
were part of the ESCAP regular programme of work for 1996-1997. It is the hope of the
ESCAP secretariat that the publication will find a receptive and appreciative audience among
its readers, relating, as it does, to the fine-tuning of infrastructure and pricing policies on
energy development to the often elusive goal of sustainable development.
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Introduction Xiii

INTRODUCTION

This year ESCAP has attempted to promote energy infrastructure services by providing a forum for
energy experts to discuss relevant policy issues and identify options for decision makers. To that effect, the
Ad Hoc Expert Group Meeting on Energy Infrastructure and Energy Pricing Policies (Bangkok, 28-30 May 1997)
sketched some broad-brush scenarios for policy development in the light of the latest development in this field.

Asian economies, particularly the developing economies, are faced with the enormous problem of an
energy infrastructure bottleneck, which is one of the major constraints on their sustained economic growth. This
issue is even more critical today than before as these economies are increasingly opening up their energy industry
to private sector participation. While this change has opened up an opportunity for access to private funding,
managing the change properly has become more complex owing to often conflicting economic development and
social objectives. The role of government and public utilities has also been changing from owner to rugulator and
facilitator. Towards this process, one critical but sensitive area that needs reform is pricing policy. Other issues
that have an influence on the energy infrastructure include environmental policy.

In the area of energy development and management, while there appears to be no immediate supply
problem, the infrastructure bottleneck can only be addressed with a sound pricing and non-pricing policy in place.
Energy infrastructure policy should include not only facilities for commercial energy resources, such as coal, oil,
gas, hydro and nuclear, but also renewable energy resources that constitute the bulk of the energy supplies to rural
areas. A number of economies in the Asian and Pacific region are experiencing higher energy demand growth
than their infrastructure capacities can support. Many developing countries, moreover, still have large sections of
their population which do not yet have access to commercial energy and some form of subsidy is still in place.
Therefore, to meet the growing energy demand in a sustainable way, it is important to look carefully at various
options available. Following the 1992 Earth Summit, a number of developing countries have taken positive steps
in incorporating the environmental dimension in their energy policies and planning. These steps have been taken
despite the awareness that additional costs will have to be incurred by consumers of energy because of the
desirability, and indeed the necessity, to introduce, at an early stage, steps to protect the environment.

The Expert Group Meeting was organized to explore possible options for sound energy infrastructure
development and pricing policies in response to global and regional environmental concerns and development
needs. It was an appropriate forum to reflect on the ability to adjust and adapt an infrastructure policy to changing
circumstances, or perhaps even to overcome problems. The conclusions and recommendations of the Meeting, as
contained in chapter I, the report of the Ad Hoc Expert Group Meeting, capture very well the collective opinion of
the experts on the energy infrastructure policy and issues in the Asian and Pacific region.

Other chapters of the book have been structured sequentially to assess the overall outlook and issues
(chapter II), policy issues and management (structural changes in specific energy sub-sectors power, gas and
renewable energy) (chapter III), energy infrastructure pricing policies and issues (chapter IV), and views of
participants (chapter V).






PART ONE

REPORT OF THE AD HOC EXPERT GROUP MEETING ON
ENERGY INFRASTRUCTURE AND ENERGY PRICING
| POLICIES, BANGKOK, 28-30 MAY 1997






Report EGM on Energy Infrastructure and Energy Pricing Policies

A. ORGANIZATION OF THE MEETING

1. Attendance

The Ad Hoc Expert Group Meeting on Energy
Infrastructure and Energy Pricing Policies was
convened at Bangkok from 28 to 30 May 1997. It
was attended by experts, including consultants and
resource persons, from Bangladesh, China, India, the
Islamic Republic of Iran, Malaysia, Nepal, Pakistan,
the Republic of Korea, Sri Lanka and Thailand. An
observer from the Petroleum Authority of Thailand
also attended. Experts from the Asia-Pacific Energy
Research Centre (APERC), Asian Institute of
Technology (AIT), Economic Insight Inc. (EII), New
Energy and Industrial Technology Development
Organization (NEDO) and Tata Energy Research
Institute (TERI) also participated.

2. Opening of the Meeting

In his opening statement, the Chief of the
ESCAP Environment and Natural Resources
Management Division noted that Asian economies,
particularly the developing economies, were faced with
the enormous problem of an energy infrastructure
bottleneck, which was one of the major constraints on
their sustained economic growth. Unless the energy
infrastructure issue was managed fairly quickly and
adequately, energy supply constraints might hinder
further economic development. That issue was even
more critical today than before as those economies
were increasingly opening up their energy industry to
private sector participation. While that change had
opened up an opportunity to have access to private
funding, managing the change properly had become
more complex owing to often conflicting economic
development and social objectives. The role of
governments and public utilities had also been
changing from owner to regulator and facilitator.
Towards that process, he emphasized that the critical
but sensitive area that needed reform was pricing
policy. Other issues that had an influence on the energy
infrastructure included environmental policy.

Almost all countries had problems with energy
pricing; subsidies and cross-subsidies were often the
norm rather than the exception. In that context,
although some sort of assistance or discounts were
needed for a section of people who otherwise might
not be able to afford high energy costs, subsidies often
benefited relatively better-off people than the target
group. He suggested that one way might be to invest

in projects for or to assist the target group in income-
generation activities to build their capacity to pay.

3. Election of officers

The Meeting unanimously elected A.N.M.
Rizwan (Bangladesh) Chairman, Amorn Phundhu-fung
(Thailand) and Zhou Fengqi (China) Vice-chairmen,
and Francis Xavier Jacob (Malaysia) Rapporteur.

4. Adoption of the agenda

The Meeting adopted the following agenda:

1. Opening of the Meeting.

2. Election of officers.

3. Adoption of the agenda.

4.  Energy infrastructure outlook and issues.
5.  Energy infrastructure pricing policies and

issues.

6. Infrastructure policy options: institutional,
pricing, the environment and fuel options.

7.  Adoption of the report.

B. PROCEEDINGS OF THE MEETING

1. Energy infrastructure outlook
and issues

(Item 4 of the agenda)

The Meeting had before it the secretariat
document ENR/EGM/EIPP/1, entitled “Energy supply
and demand trends in Asia and the Pacific” and
document ENR/EGM/EIPP/2 covering the following
topics: (a) policy issues and management of structural
changes in the power sector; (b) structural changes in
the gas sector; and (c) marketing renewable energy
technology.

The purpose of the first paper was to highlight
the latest energy supply and demand trends in the
region. A brief analysis was also made of salient
issues in the energy sector. The paper served as the
background document, as the overall energy supply
and demand trend had a direct linkage with energy
infrastructure policies and issues. The focus of the
second paper was on recent policy changes in the
energy sector towards structural reform; the analysis
covered relevant issues in the power and gas sectors
as well as marketing renewable energy technology.



Energy, Environment and Sustainable Development 111

In the section on the power sector, the paper
reviewed the power demand situation in the Asian and
Pacific region and that was followed by an analysis of
the structural changes that were taking place in the
sector. Finally, the paper presented opportunities and
challenges that the power sector was likely to face. In
highlighting major policy aspects of structural
adjustments, the paper concluded that the role of
governments and/or utilities would remain critical,
though the future role was likely to evolve from the
current role of owner, planner, developer and service
provider to perhaps that of regulator and facilitator.
The paper saw increasing participation of the private

sector, but pricing and regulatory reforms would be

needed, or would need to be modified, by the receiving
countries and utilities. Also in the pricing policy,
efforts would be needed to minimize subsidies and
cross-subsidies to make the utilities financially viable
and, as far as possible, to internalize environmental
costs for the benefit of the society. The paper suggested
that each country should have its own strategy for
private power according to the local situation.
Wherever feasible, energy resource development,
management, trade and exchange should be encouraged
on a subregional basis for optimum utilization and
mutual benefits to participating countries. The paper
also gave a picture of future power needs in the region,
and associated financing issues and environmental
concern, which would have a consequence on fuel
options for power generation. It was suggested that,
in order to learn from each other’s experience in
managing the changes, regional and subregional
cooperation was desirable.

With regard to the aspect of structural changes
in the gas sector, the presentation covered the
development of possible pipeline infrastructure in
various subregions of Asia. It was argued that if the
facilities were built on a subregional basis to serve
more countries or markets from a joint network, the
cost could be substantially reduced and projects
become economically more attractive. For the
promotion of further cooperation and manpower
development, the possibility of establishing a training
centre was raised.

In renewable energy technology promotion, the
need for market development was emphasized for the
sustainability of renewable energy projects. Renewable
technologies, including solar PV, must gain markets if
their large potential benefits were to be realized. As
an example, the success of PV dissemination
programmes was cited and was largely due to
concentration on market development. The paper then

suggested that barriers in marketing the technology
should be effectively addressed to encourage market
mechanisms to work.

Discussion

The point was raised as to whether or not it
was advisable to allow private sector participation in
transmission system development and management.
It was felt that, in principle, there should be no
limitation on private sector participation. One of the
approaches that some countries were taking was
unbundling the power sector into separate generation,
transmission and distribution entities. In such a model
the private sector might participate in any of the entities
but governments might still like to keep control as a
regulatory body. In that aspect, the Meeting felt that
the financial viability of distribution agencies, including
local power agencies such as state electricity boards
in India, was critical for sustained private sector
participation.

On another point, the choice of power wheeling
or direct sales was discussed. The Meeting noted that
power wheeling might be a preferred option for power
transfer from one point to the other through a carrier
(transmission system), which should be paid for its
services. On the other hand, direct sales to customers
in the vicinity of the generation, for example, from
co-generation plants in an industrial area, might be
better. In that respect, the representatives of the
Electricity Generating Authority of Thailand shared
its experience in having both models in operation in
Thailand.

The Meeting noted that natural gas utilization
in the region was likely to grow faster than other
sources of energy. However, the current pricing system
of gas put it as a more expensive option than coal. It
was argued that the pegging of the gas price with
furnace oil might need to be reviewed. On a point on
the minimum off-take from a gas purchase agreement,
it was felt that that might vary on the basis of how the
risks were shared.

Highlights of the papers presented by the
consultant from India, the resource person from the
Tata Energy Research Institute (TERI) and experts
from the Asian Institute of Technology (AIT), the
Asia-Pacific Energy Research Centre (APERC) and
EII are noted below.

Professor P.N. Agarwala, a consultant from
India, presented his paper reviewing the status, policies
and issues in energy infrastructure in the South Asian
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subregion. His review revealed that South Asia had
serious problems of energy shortage owing to
inadequate infrastructure. Acute problems of
operational efficiency, high transmission and
distribution losses, sub-optimal pricing and pilferage
were common in many South Asian utilities. The
paper suggested that distribution and generation/
transmission needed deregulation, allowing the
development of professional management. The paper
also suggested that energy infrastructure could be
improved by retrofitting and modernizing. On the
supply side, in the medium to long term, substitution
of oil by coal, hydro and renewable sources was likely,
but large investment would be needed with private/
foreign participation to help technological updating
and revamping demand-side management. In the
medium-term and long-term scenarios, it was stated
that subregional cooperation was expected to play a
greater role in the energy sector. The removal of
environmental hurdles by streamlining clearance
procedures was considered essential.

Rajnish Goswami, a resource person from TERI,
presented his paper, which touched upon two aspects:
India’s macroeconomic outlook and, in that context,
the energy demand and supply trends in India. Its
energy sector was dominated by coal, with reserves
expected to last for more than 200 years. However,
oil and gas use in the economy had been increasing at
a high rate. He concluded his presentation by
highlighting the driving forces that would influence
energy sector evolution in future, including the shifting
role of the state from producer to regulator,
deregulation, the need for finance, tackling subsidies,
regional cooperation and meeting the environmental
challenge.

On a question raised concerning the status of
independent power producer (IPP) projects in India,
clarification was given that the ENRON project had
overcome the legal problems that it was facing and it
was back on track after some delays. Regarding the
private sector participation model, it was reported that
several states in India were experimenting with
different approaches within the overall framework of
power sector reforms, with the assistance of the Asian
Development Bank and the World Bank. It was also
noted that a consensus had been reached at the political
level by the Chief Ministers of all states in India on
the reform and restructuring of the state electricity
boards.

Professor Thierry Lefevre of AIT presented his
experience in Asia on energy-environment planning

followed by his idea of project activities that he thought
would be useful for countries and the region in
planning and implementing energy infrastructure
facilities. The presentation focused on the long-term
implications of the restructuring of the power sector
in the Asian region and, in particular, on the social
and environmental consequences of that process. On
the environmental side, the following points were
highlighted: (a) electricity pricing; (b) the future of
modern renewable energy technologies; (c) power
technologies and fuel choices; (d) development of
newer clean technologies for power production;
(e) promotion of energy efficiency; and (f) effects of
short-term ownership on long-term environmental
impacts. On the social side, the following implications.
were underlined: (i) access to electricity by the poor
in the framework of liberalization on electricity tariffs
and its eventual social consequences; (ii) the
consequence of switching to cheaper energies
(traditional, mainly wood, charcoal etc.) with its
environmental implications (urban air pollution and
deforestation); and (iii) the future of rural electrification
programmes and their consequences on the vuse of new
and renewable technologies and eventually on the
economic and social development of rural areas.

Following the presentation of the possible main
impacts of the restructuring of the power sector,
Professor Lefevre presented two regional projects
which could be developed in the framework of future
ESCAP activities for which financial resources should
be raised. Those projects were (a) the environmental
and social implications of power sector restructuring
in Asia; and (b) the development of a methodology
for the monetary valuation of environmental damage
caused by air pollution from power generation in
developing countries and its application.

Some concern was expressed that, with
increased private sector participation, demand-side
management (DSM) measures might not be pursued
by the IPPs. However, the other view was that, in an
unbundled environment, perhaps energy service
companies might come in to provide DSM services.
The representative of the Department of Energy
Development and Promotion of Thailand described
its experience in the DSM programme initiated
in Thailand; the programme had to be introduced
through a government regulation. Another view was
expressed that perhaps technological improvements
would take care of some efficiency concerns. It was,
however, noted that regulatory measures and incentives
were also needed to promote efficient utilization of
energy.
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A paper on recent moves around IPPs in Japan
was presented by Taizo Hayashi of APERC, based in
Japan. The recent introduction of IPPs in Japan was
characterized -as one of the series of initiatives aimed
at re-engineering the electric power industry. In that
respect, it was necessary to understand it properly in
the programme of economic structural reform. He
held the view that, to remain cost-competitive in global
mega-competition, IPP-related private companies were
expected to go abroad for business opportunities,
especially in the Asian region. On the other hand,
however, it might be desirable to establish some kind
of assistance from, or cooperation with, the public
sector in terms of financial assistance or consolidating
investment environment as well as similar efforts for
recipient developing countries.

Ronald D. Ripple of EII, United States of
America, gave a presentation on his research work
concerning the status, prospects and issues in private
power in Asia. His findings were that the current
share of IPPs in Asia amounted to about 2 per cent
over the region, with most individual countries limited
to under 10 per cent IPP share of the total capacity.
By 2005, the regionwide role was expected to rise to
about 20 per cent, with nearly all economies which
currently had active IPPs increasing to over
25 per cent. IPP participation through 2005 in
11 Asian economies would amount to over 200 GW,
of an expected total expansion of 550 GW.

Mr Ripple further noted that “deregulation” was
not really applicable to most circumstances in Asia.
In fact, what would be needed was the establishment
of a regulatory regime that would provide oversight
as the asset ownership moved from public to private
hands. He noted that agreements under way would
provide the basis for an international natural gas grid
in Sounth-East Asia.

In reply to a question that private sector
participation generally led to higher electricity prices,
he stated that, since the current price was already at a
low level with subsidies in place, initial private power
projects might lead to a price jump to compensate for
the various risks involved. On another point on
privatization to start from distribution followed by IPP
generation, it was felt that foreign participation was
doubtful given the uncertainties involved. On the
question of multiple transmission companies in a
country, it was felt that for larger countries such as
China and India, it might be possible, provided that a
common regulatory structure was in place. However,

there was a risk of buy-out by large IPPs leading to a
possible monopoly.

2. Energy infrastructure pricing policies
and issues

(Item 5 of the agenda)

Professor Shankar P. Sharma, a consultant to
the secretariat, presented his paper on the topic. The
paper focused on pricing policies and issues of energy
infrastructure in response to development needs and
global and regional environmental concerns. The
analysis covered policies, market pricing, and
regulatory pricing, including subsidies and cross-
subsidies. Mobilizing financial resources to meet the
growing investment need had become the major
concern in most of the developing countries. The
demand for energy, including electricity, was growing
rapidly. The magnitude of financial resources required
to meet the projected demand would be enormous.
Distorted energy pricing policy was the main
impediment to the private sector’s participation in
energy infrastructure development. The retail price of
energy had been kept low in many developing
countries. Energy output prices were subsidized
explicitly (opportunity cost of capital was not taken
into consideration) or implicitly (mainly foreign
exchange risks were not taken into consideration). The
prices of energy between countries and between sectors
were different. The implications of energy pricing on
private sector investments were discussed and some
suggestions made to rectify various issues. Pricing
policy would have to be changed in those countries if
they wanted to increase the private sector participation
in the energy sector. The private sector could
participate in energy development only when the
energy prices would be adequate to cover all costs of
energy generation.

Romeo Pacudan of AIT shared the findings of
his research on the options and implications of
internalizing the environmental costs of power projects
in pricing. In order to mitigate the environmental
damage associated with the generation of power, there
had been some attempts to strengthen policies and
regulations be reflecting the related environmental costs
in monetary terms. However, it appeared that the
attempts so far had not produced sufficient results to
warrant their effectiveness for the inclusion of such a
concept into regulations, as seen in some cases in the
United States of America. In the Asian and Pacific
region, incorporating environmental costs in the
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decision-making process had still a long way to go.
In the meantime, the governments of the region could
strengthen their existing environmental policies and
could perhaps adopt other market-based policies in
order possibly to achieve environmental goals at least
cost. Further, in the light of the dire need of private
capital in power supply expansion in many countries,
environmental policies must meet both environmental
and investment goals. To meet those objectives, the
principles of consistency, transparency, clarity,
cost-effectiveness and timeliness should guide the
development of environmental practice in the planning,
development and operation of electricity infrastructure.

R.M. Shrestha of AIT presented findings of
a research study undertaken by AIT entitled “Issues
in avoided cost pricing of IPP power: a sensitivity
analysis”. The presentation covered various
approaches for pricing IPP power: individual
negotiation, competitive bidding and standard offer

by utility, or a combination of all those. He then .

shared the results of the sensitivity analysis, which
showed effects of variations in discount rate, level of
IPP power, power purchase contract duration and load
growth. The presentation was followed by discussions
and clarification on the avoided cost approach, which
might represent only average cost and should serve as
an upper bound for a negotiated IPP price. There was
also a discussion on the limitation of Wien Automatic
System Planning (WASP) model application in a
hydro-dominated system.

Country presentations

The country presentations covered both agenda
items 4 and 5, covering status, policies and issues of
infrastructure, including pricing policies. Highlights
of the major points are presented in the following
paragraphs.

The participating experts from Bangladesh, .

China, India, the Islamic Republic of Iran, Malaysia,
Pakistan, the Republic of Korea, Sri Lanka and
Thailand presented their respective country reports.
In their papers and presentations, the experts described
and analysed the main characteristics of the current
national energy demand and supply situation. The
participants also presented alternative economic and
energy sector development scenario forecasts, and
introduced the main elements characterizing current
or recommended future national policies and strategies
for energy sector and energy infrastructure
development, aimed at meeting the expected growth
in energy demand in the near and intermediate term.

The country reports invariably confirmed the strong
correlation between economic development and energy
consumption. In many countries, energy sector
development had therefore been identified as a priority
area, as the stable, sufficient and affordable supply of
commercial energy remained an essential precondition
for economic development.

In some countries, institutional reforms and
reorganizations were under way, including some
legislative initiatives aimed at facilitating and attracting
private sector investment in the development of the
power sector infrastructure. In some Asian countries,
IPPs already played an important role in electricity
generation, while in other countries, the entire
electricity generation, transmission and distribution
system remained under the management and ownership
of government establishments. Several participants
mentioned the difficulty of attracting private investment
into the financially much less attractive areas, such as
transmission and distribution.

In several of the participating countries, energy
development and energy pricing policies were currently
under review or reformulation. In several countries,
electricity pricing was being reviewed with a view
possibly to reducing overall levels of subsidization.
Pricing policies, government regulatory mechanisms
and non-energy policy priorities varied among
countries, as well as among different fuel types. In all
countries, electricity tariffs were established and
periodically reviewed by the competent state regulatory
bodies and approved by government. Pricing of
petroleum products was often relatively more liberal,
but prices were largely influenced by energy
consumption taxes. As far as petroleum products were
concerned, price regulation and cross-subsidization
(generally in favour of kerosene and diesel) were
expected to be maintained, as those were often
considered a useful tool for the achievement of
non-energy development policy objectives, such as
social goals, or as support to certain economic sectors
(that 1s, agriculture, small-scale industries, and public
transport).

Some of the country reports also included
reference to integrated resource planning (IRP) and
DSM as important tools possibly to curb the expected
future growth in energy and electricity consumption.
Some experts mentioned the need for governments to
support utilities financially to absorb some costs and
eventual (temporary) losses which might result from
DSM implementation. Some countries, such as the
Republic of Korea and Thailand, had introduced
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legislation which earmarked a certain percentage of
petroleum consumption tax revenue as a funding source
for national energy conservation funds.

In the discussion session that followed all
presentations by the secretariat, resource persons,
consultants, representatives of other organizations and
countries, several points were raised for clarification
or further elaboration. The secretariat, as well as a
number of experts, shared their views on those points.
Some of the major areas of discussion are noted below.

Discussion focused on exchanging country
experiences in the area of negotiating power purchase
agreements. In some countries, initial contracts with
private power producers were obliged to include legal
clauses which were felt to be unfair as they allowed
investors to transfer most, if not all, incalculable
investment risks to the host government. Participants
expressed their concern on the “force majeure” clause,
which IPP investment partners often sought to pass on
to governments. Among the other issues discussed
were subregional gas pipeline projects in South Asia
which would require government approval from
participating countries. The potential economic
benefits of the development of subregional cooperation
were noted. Participants also discussed in more detail
the social aspects of energy pricing, price and income
elasticities of energy consumption and consumer
responses to pricing policies and energy price
adjustments. Participants from China, Malaysia and
Thailand provided supplementary information on the
involvement of private investors in coal mining, oil
refineries and hydropower projects.

3. Infrastructure policy options:
institutional, pricing, the environment
and fuel options

(Item 6 of the agenda)

The agenda item was introduced by the
secretariat, which emphasized that, after the
contributions of all the expert participants, there was
a need to list issues and options so that, eventually,
recommendations could be made on how to address
the problems identified. The secretariat then
summarized policy options on energy infrastructure
based on the deliberations on agenda items 4 and 5.
A very lively discussion followed, in which especially
pricing policy and subsidy issues were deliberated
upon, since those were considered to be at the centre
of infrastructure investment and financing viability.

The Meeting noted that, while in many regional
countries there were constitutional guarantees for the
population to benefit from energy resources through a
“right to access”, in practice, at what could be
considered commercial rates for electricity and some
energy products, large segments of the less advantaged
members of the population would be excluded from
such access. Thus, governments often subsidized such
access through lower preferential tariffs for some
segments of the population. Such a practice would
render electricity utility companies financially weak,
since tariffs on the average would often fall short of
the commercial rates needed to cover operational and
investment requirements. At the same time, it was
argued that investment requirements were increasing
at a rate unlikely to be met by public capital resources
alone in those growing economies where the elasticity
for electricity demand was larger than unity, meaning
that the demand for high-grade energy would outstrip
economic growth percentages and that, additionally,
some suppressed demand would still exist because of
comparatively high tariffs, even at subsidized rates.

A part of the solution to the capital shortage
problem was believed to lie in international private
capital, through IPPs that would enable infrastructure
investment to proceed by tapping lower-cost
international capital markets, provided that contractual
relations in terms of power purchase agreements and
fuel supply agreements evolved in such a way that
commercial returns became possible for such investors,
who could often take advantage of the most efficient
technology and processess to supply power into the
grid at competitive costs. It was emphasized by the
participants that, although such a procedure might lead
to an estimated share of IPPs in the generation capacity
in the Asian and Pacific countries in the range of 10
to 20 per cent of the total market, the problem of
linking the suppliers with the customers would still
have to be controlled by the government to fulfil

" constitutional obligations. Independent regulatory

commissions might fulfil such ‘a function as was
evolving, for instance, in Bangladesh and India.
The basic problem, however, might still remain that,
as long as economic growth did not result in
sufficiently rapid poverty reduction, some customers
would still need subsidies. Cross-subsidization among
customers might work in some cases. However, such
cross-subsidies would need to be sharply targeted and
monitored.

Direct sales by IPPs to some industrial
customers might work to render IPPs viable, as shown
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in Andhra Pradesh in India. In other cases, although
such offers were given by some governments, potential
foreign investors showed a preference for selling to a
national transmission/distribution company because of
the implicit government guarantee of off-take in the
latter case.

Examples of contract negotiations, lasting from
two years (Andhra Pradesh in India) to 45 days
(Bangladesh), highlighted the practical problems in
finalizing such deals. The learning process through
more long-term negotiations was thought to be
worthwhile, while at the same time competition
introduced via a bidding process at a later stage could
take advantage of such knowledge gained.

Questions concerning hydropower as IPP were
answered by Malaysia, emphasizing -the uniqueness
of the Bakun scheme involving both generation and
transmission, directly negotiated with a private investor.

It was emphasized that, although transmission
might be a natural monopoly, it could still be
successfully offered for private sector participation.
Tariff-setting within a national grid, as it evolved
through interconnected transmission links, might be
less of a problem for the “transmission fee”.
Experience in Oregon in the United States, where
surcharges on such transmission fees served the
revenue needs of the government to meet social and
environmental objectives, demonstrated the feasibility
of such an option.

4. Conclusions and recommendations

Based on the above deliberations, the Meeting
came to the following conclusions and made the
following recommendations:

(a) Inadequate energy infrastructure in many
developing countries was a bottleneck in social and
economic development, in terms of both quantity and
quality of energy services. Greater attention needed
to be given to developing and strengthening the energy
infrastructure, not only through adding additional
facilities but also through retrofitting and better
management of existing facilities in order to meet the
future demand; '

(b) Financing remained a critical issue in
energy infrastructure developments. Countries that
were short of capital funds were often unable to attract
private investment for various reasons: (i) perceived
political risk; (ii) lack of transparent rules and
regulations; (iii) lack of depth in the local financial

market; (iv) financial risk; (v) poor creditworthiness
of utilities: inefficiency in operation and maintenance,
revenue collection far below the desirable limit, and
unremunerative tariffs;

(c) The role of governments and utilities
would remain critical, though the nature of the role
was expected to change from energy developer and
service provider to planner, regulator and facilitator;

(d) Energy for social services (for example,
rural electrification, energy supplies to the poor) would
remain a challenge to government policy, as that aspect
was unlikely to be covered by the private sector;

() Energy pricing was an important but
complex issue that needed to be carefully reviewed
and formulated or adjusted to meet the economic and
social objectives of countries based on the situation
and need of individual countries. Market distortions
through subsidies should be gradually reduced and
eventually phased out. As far as practicable,
environmental costs should be taken into account;

(f) In most countries, policies in one form or
the other existed to encourage and attract private sector
investment in providing energy services. Transparency
of the policies, including risk-sharing, needed to be
ensured. A partnership approach should be taken. Any
constraints on private sector participation in energy
development and management should be addressed
by, among other things, restructuring and reform;

(g) Optimization of resource development,
management and utilization through regional,
subregional cooperation on economic merits and
development and exchange/trade of energy should be
encouraged;

(h) Human resources development, through
sharing and exchange of experience, technical
cooperation among developing countries and training,
was an important element in adopting and managing
structural changes in the energy sector;

(i) All-out efforts should be made to
encourage energy conservation and end-use energy
efficiency through measures such as demand-side
management. While developing countries needed to
use more energy for further socio-economic
development, system losses should be reduced and
wasteful uses eliminated;

() Environmental concern would influence
future energy mix and technology options. While fossil
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fuel would continue to be the dominant fuel for
large-scale applications, particularly in power
generation, environmentally benign energy such as
hydro (with proper environmental measures) and other
renewable energy (solar, wind, biomass, etc.) would
increasingly be preferred. Clean-coal technology and
renewable energy technology would play a larger role

in fuel mix in the next century.

5. Adoption of the report
(Item 7 of the agenda)

The Meeting adopted its report on 30 May
1997.
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I. ENERGY SUPPLY AND BDEMAND TRENDS
IN ASIA AND THE PACIFIC*

INTRODUCTION

The purpose of the present paper is to highlight
the latest energy supply and demand trend in the region,
followed by a brief analysis of salient issues in the
energy sector. While discussing energy infrastructure,
it is important to look at the energy supply and demand
situation as it has a direct linkage with the energy
policies and issues.

A. ENERGY RESOURCES AND
SUPPLIES

Table 1.1 shows the energy reserve situation in
the world as well as in the Asian and Pacific region as
of the end of 1995. It may be noted here that the
relative composition of reserves in Asia and the
Australasia subregion was very similar to that of the

*  ESCAP secretariat.

world; the reserve production ratio' of coal was the
highest (158) followed by natural gas (45.8) and oil
(17.0).

Table 1.2 shows the energy production history
in the Asian and Pacific region.

B. REGIONAL ENERGY DEMAND
SCENE AND TRENDS

Analysis of the aggregate energy scene does
not capture the individual situation at the country level.
Nevertheless, it captures the general trend of energy
demand, which influences the energy market and
pricing as many of the countries are energy-importing

! The reserve/production ratio takes into account only the

current production figure in its calculation. Moreover, it is based
on a price assumption that may change in the future. Nevertheless,
it is a fairly good indicator showing a probable scenario under
certain basic assumptions.

Table 1.1 World proven reserves of fossil fuels, end 1995

Oil Natural gas Coal
Amount Reserves/ Amount Reserves/ Amount Reserves/
(billions of  production (trillions production (billions production
tons) ratio of cubic ratio of tons) ratio
(in years) feet) (in years) (in years)
World 138.3 428 4933.6 64.7 1031.6 228
Organisation for Economic
Cooperation and Development 14.0 14.7 491.2 14.4 4244 248
Organization of Petroleum
Exporting Countries 105.8 79.5
Asia and Australasia
(including China but excluding
the Middle East) 6.1 17.0 328.6 45.8 3115 158
China 33 220 59.0 94.9 114.5 88
Middle East 89.2 92.3 15972 > 100
Islamic Republic of Iran 12.0 65.9 741.6 > 100

Source:

Notes:

BP Statistical Review of World Energy 1996, June 1996.

Proven reserves are generally taken to be those quantities which geological and engineering information indicates with reasonable

certainty can be recovered in the future from known reservoirs under existing economic and operating conditions.

Reserves/production ratio: If the reserves remaining at the end of any year are divided by the production in that year, the result is the
length of time that those remaining reserves would last if production were to continue at the then current level.

Reserves tabulated under various groups of economies are not mutually exclusive as there are overlaps among some groups.
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Table 1.2 Production of commercial primary energy in the ESCAP region,
excluding the Central Asian republics
(Millions of tons of oil equivalent)

1970 1973 1975 1980 1985

Average annual growth rates

(percentage)

1990 1993 1994 1980/ 1990/ 1990/ 1994/

1970 1980 1970 1993

Solids 302.0 3374 372.1 460.4 664.3
(48.3) (39.6) (41.5) (52.6) (54.6)

Liquids 283.5 457.7 452.2 318.1 395.8
(45.3) (53.7) (49.8) (36.3) (32.6)

Gas 23.8 392 50.2 65.3 109.9
(3.8) (4.6) (5.6) (7.5) 9.0

Electricity 16.3 17.7 224 319 45.8
(2.6) 2.1 (2.5) 3.6) (3.8)

Total 625.7 852.1 896.9 8756 12158

(100)  (100)  (100)  (100)  (100)

8478 9367 9952 43 63 53 6.2
(51.4)  (525)  (52.6)
5035 5207 5428 1.2 4.7 29 25
(30.8) (297  (28.7)
1694 1864 2161 106 10.0 10.3 159
(104)  (104)  (11.4)
1140 1321 1392 69 13.6 102 54
(7.0) (7.4) (7.4)
16347 17850 18933 = 34 6.4 49 6.1

(100) (100) (160)

Source:  United Nations, Energy Statistics Yearbook, various issues.

Note: The figures in parentheses show the share as the percentage of the total.

countries and only a few of them are energy exporters.
The region as a whole remained a net energy importer
for a long time and the gap between energy
consumption and production has generally been rising.
As of 1994, the commercial energy consumption
was 2,069.7 MTOE compared with a production of
1,893.3 MTOE.

1. Aggregate commercial
energy demand

The latest trend of consumption of all forms of
commercial primary energy in the ESCAP region and
aggregate world trends indicate that regional primary
energy consumption has been increasing at an average
annual rate of 5.2 per cent over the last two decades;
the world average growth rates were only 2.9 and
2.6 per cent during the same period. The regional
(excluding the Central Asian republics) total
commercial energy consumption in 1994 reached
2,069.7 MTOE, up from 1,937 MTOE in 1993,
registering the highest annual growth of 6.9 per cent
so far in the current decade. Whereas the consumption

in the industrialized economies of the region during

the period 1970-1990 increased by about 3.2 per cent
a year, that of the developing economies increased at
an average annual rate of 6.3 per cent. Despite this
impressive growth in developing economies, the
current energy consumption level in developing

countries remained quite low compared with the
industrialized countries. The per capita energy
consumption in 1994 in developing economies
(excluding the Central Asian republics) was only
502 kgoe compared with the world average of
1,395 kgoe and that of the ESCAP developed
economies 3,719 kgoe.

Tables 1.3 and 1.4 show the historic energy
demand situation and demand pattern in the region,
while table 1.5 shows energy demand patterns in
developing economies.

2. Dominance of fossil fuel in
demand structure

In 1994, over 93.3 per cent of the total
commercial energy demand in the region was met by
fossil fuel, namely, solids (mainly coal), oil and
(natural) gas. Historically, solid fuels have had the
largest share of consumption in the region; exceptin a
few years in the 1970s when the share slipped,- it
maintained a share of around 50 per cent in total
commercial energy consumption. The share of liquid
fuels declined significantly, from a high of 48.5 per
cent in 1973 to 32.8 per cent in 1988. Since then the
growth in the liquid fuel share has been showing signs
of regaining a part of its lost share; it increased
gradually to 33.7 per cent in 1994.
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Table 1.3 Consumption of commercial primary energy in the ESCAP region and the world
(Millions of tons of oil equivalent and kilograms of oil equivalent per capita)

Average annual growth rates
(percentage)

1970 1973 1975 1980 1985 1990 1993 1994 1980/ 1990/ 1990/ 1994/
1970 1980 1970 1993

World 44335 51156 5121.7 58915 6'449.1 76052 77023 7880.6 29 2.6 2.7 23
(1212)  (1322) (1267) (1339) (1326) (1432) (1385) (1395

ESCAP region  624.7 793.3 8487 10381 12968 17232 19370 2069.7 52 52 52 6.9
(330) (373) (378) (430) (478) (576) (615) (649)

Developed 265.3 3345 3299 363.2 402.9 496.8 520.8 543.6 32 32 32 4.4
economies of (2224) (2675) (2569) (2700) (2899) (3455 (3576) (3719)
the ESCAP
region

Developing 359.4 458.8 518.8 6749 894.0 12264 14162 15262 6.5 6.2 6.3 78
economies of  (191) (229) (245) (295) (347) (431) (472) (502)

the ESCAP
region®

Central Asian 209.60 196.10 6.4)
and Turkey . (3276 (3017)

Source:  United Nations, Energy Statistics Yearbook, various issues.
Note: The figures in parentheses show the per capita energy consumption.

a

Excluding the Central Asian republics and Turkey.

Table 1.4 Consumption pattern of commercial primary energy in the ESCAP region,
excluding the Central Asian republics
(Millions of tons of oil equivalent)

Average annual growth rates

(percentage)

1970 1973 1975 1980 1985 1990 1993 1994 1980/ 1990/ 1990/ 1994/
1970 1980 1970 1993

Solids 319.0 360.1 392.0 487.9 683.3 859.8 9513 10140 4.3 5.8 5.1 6.6
(51.1) (45.4) (46.2) 47.0) (53.1) (49.9) (49.1) (49.0)
Liquids 268.7 385.1 393.6 452.4 456.3 577.1 663.6 696.6 54 2.5 3.9 5.0

(43.0) (48.5) (46.4) (43.6) (35.2) (33.5) (34.3) (33.7)

Gas 21.3 304 41.4 66.0 106.6 172.3 189.9 219.5 12.0 10.1 11.0 15.6
(34) (3.8) 4.9) 6.4) (8.2) (10.0) 9.8) (10.6)

Electricity 15.7 17.8 21.7 318 45.7 114.0 132.2 139.6 7.4 13.6 10.4 5.6
(2.5) 2.2) 2.6 3.1 3.5) (6.6) (6.8) - 6.7)

Total 624.7 793.3 848.7 10381 12968 17232 19370 2069.7 52 52 52 6.9
(100) (100) (100) (100) (100) (100) (100) (100)

Source:  United Nations, Energy Statistics Yearbook, various issues.

Note: The figures in parentheses show the share as the percentage of the total.
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Table L5 Consumption pattern of commercial primary energy in developing countries of the ESCAP
' region, excluding the Central Asian republics
(Millions of tons of oil equivalent)

1970 1973 1975 1980 1985

Average annual growth rates
(percentage)

1980/ - 1990/ 1990/ 1993/
1970 1980 1970 1992

1990 1992 1993

Solids 2399 285.9 316.9 404.4 581.3 740.3 796.6 834.0 54 6.2 5.8 4.7
(66.8) 62.3) (61.1) 59.9) (65.0) (60.4) (59.4) (59.0)

Liquids 96.4 142.4 163.5 222.2 240.1 335.7 394.1 416.5 8.7 42 6.4 5.7
(26.8) (31.0) (31.5) (32.9) (26.9) (27.4) (29.4) - (29.5)

Gas 17.4 22.0 28.9 34.3 51.2 103.5 101.7 110.6 7.6 11.7 9.6 8.8
4.6) 4.8) (5.6) s.1) .7 8.4) (7.6) (7.8)

Electricity 6.6 85 9.5 14.0 213 46.9 48.7 52.6 7.8 12.8 10.3 79
(1.8) (1.9 (1.8) 2.1) 2.4) (3.8) (3.6) 3.7)

Total 359.4 458.8 518.8 674.9 8940 12264 13411 14138 6.5 6.2 6.3 54
(100) (100) (100) (100) (100) (100) (100) (100)

Source:  United Nations, Energy Statistics Yearbook, various issues.

Note: The figures in parentheses show the share as a percentage of the total.
Central Asian republics figures in 1993: Total, 163,414, Solids, 51,243, Liquids, 41,193, Gas, 66,161, and Electricity, 4,817 thousand toe.

3. Influence of a few economies on the
regional demand structure

Although solids appear to be the dominant fuel

(58.1 per cent as of 1994) for the developing

economies, when China, India and the Central Asian
republics are excluded the regional share of solids
drops to 22 per cent and that of liquids rises to 51 per
cent. Gaseous fuel has established a strong presence
in the regional energy mix by steadily increasing its
share from only 3.4 per cent in 1970 to 10.6 per cent
in 1994. Its growth rate has been particularly
impressive (10-12 per cent) during the last two decades.

4. Share of primary electricity in the
energy demand

The regional share of primary electricity in the
total commercial energy demand was 6.7 per cent
in 1994; its growth rate over the last year was only
5.6 per cent. The electricity demand situation has
been discussed in a separate paper.

5. Energy demand projection

The result of ESCAP work on the revised (1996)
projection of the likely energy demand of countries in
the Asian and Pacific region reveals the following. In
the business-as-usual scenario, the annual growth rate
of commercial energy consumption in developing

economies of the region is projected to remain close
to the level of the past trend of the 1970s and 1980s,
at 6.3 per cent for the period 1993-2000, then decline
to 5.2 per cent during the period 2000-2010 and further
to 4.6 per cent during the following decade. The
revised projection, which takes into account the latest
economic growth in a number of economies which is
better than expected, shows higher energy demand than
had been forecast earlier. In the energy conservation
and efficiency scenario, the annual growth rate is
expected to be 5.7 per cent for the period 1993-2000,
4.9 per cent for the period 2000-2010 and 4.4 per cent
for the period 2010-2020. These growth rates are
somewhat higher than the global fossil fuel energy
projections of 4.2 per cent for the period 1990-2020
for developing countries.” However, it is considered
reasonable given the fact that the Asian and Pacific
region is the most dynamic growth region of the world.
The improved economic outlook for the latter part of
the 1990s owing to prospective higher growth to be
attained by the industrialized economies, greater global
trade liberalization now in progress, and the successful
economic reforms being undertaken by a number of
countries justify the higher energy demand projection.

2 Energy and sustainable development: issues concerning energy
development, with particular emphasis on developing countries
report of the Secretary-General for the first session of the Committee
on New and Renewable Sources of Energy and on Energy for
Development, New York, 1994 (E/C.13/1994/2).



Table 1.6 Primary commercial energy consumption and scenarios S1 and S2 to the years 2000, 2010 and 2020
(Thousands of tons of oil equivalent and percentage)

Consumption Projections Average annual growth rate (percentage)
Subregions of Asia 1983 1993 2000:82  2000.§1  2010:S2  2010:S1 2020:52  2020:51 1993- 1993- 2000- 2000- 2010- 2010-
and the Pacific 2000:82  2000:51 2010:S2  2010:S1  2020:S2  2020:S1

¢y 2 3) C)) (6) ) ® &) (10) amn (12 13) (14) (15)
East and North-East Asia 522 802 898045 1344000 1397300 2142000 2258000 3172000 3369000 59 6.5 4.8 4.9 4.0 4.1
South-East Asia 88 132 175 145 288 900 302700 505 000 553000 838 000 961 000 74 8.1 5.7 6.2 5.2 5.7
South and West Asia® 173 806 385780 572500 594600 961000 1021000 1594000 1734000 58 6.4 53 56 5.2 54
Central Asia 0 163 417 188700 201000 254 000 297000 341000 440 000 21 3.0 3.0 4.0 3.0 4.0
Pacific 2 809 2705 3110 3220 4000 4300 5000 6 000 2.0 2.5 25 2.9 2.3 34
Total Asia and the Pacific
Developing economies 787549 1625092 2397210 2498820 3866000 4133300 5950000 6510000 57 6.3 4.9 52 44 4.6
Industrialized economies 395 000 565 000 647000 669000 739100 806000 824 000 945 000 2.0 24 1.3 1.9 1.1 1.6
Grand total Asia and the Pacific 1182549 2190092 3044210 3167820 4605100 4939300 6774000 7455000 4.8 54 4.2 4.5 39 4.2

Source:  ESCAP secretariat, based on United Nations, Energy Statistics Yearboék, World Bank, World Tables and International Energy Agency, World Energy Outlook, 1996.

* Including the Islamic Republic of Iran and Turkey only from West Asia.

Scenarios: S1: Business-as-usual scenario assuming that the past trend will continue.

S2: Energy conservation and efficiency scenario.
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Table 1.6 gives the energy demand projection
of the region with a breakdown on a subregional basis.

6. Rural energy supply

More than half of the population in many
countries of the Asian and Pacific region is still
dependent on traditional sources of energy, such as
firewood, and animal and agricultural wastes. Even
in partially industrialized countries such as India,
Indonesia, Pakistan and Thailand, more than 20 to
30 per cent of the total energy requirements are still
met by these fuels. Rural energy demand can be met
from the supply of both new and renewable sources
of energy and commercial fuels. An appropriate energy
mix is needed for different locations, taking into
consideration the substitutability and complementarity
of different sources of energy. For example, crop
residues, animal dung and biogas can be used as
substitutes for fuelwood; and the use of producer gas
for internal combustion engines and solar and wind
power may complement fossil fuels and electricity in
water-lifting operations.

C. MAJOR ENERGY POLICY
CONCERNS

Policies governing energy resources
development and management are closely related to
the national economic and social development policies.
Being recognized as a critical input into the
development process, adequate, affordable and reliable
supply of energy has always been the policy concern
of the governments. Although since the mid-1980s
the international price of oil remained low and stable,
other factors, including the sustainability and
environmental pollution concerns of major commercial
sources of energy, have made the choice of fuel an
even more difficult policy issue. The provision of
adequate energy supplies to rural areas remains a major
issue in most countries in the region. Another
important policy issue that is also complex and
sensitive is the domestic energy pricing policy.
Particularly when the energy sector is going through a
significant restructuring phase, from a largely
government monopoly public sector to a more
competitive private sector, the pricing policy is
becoming ever more critical. For many developing
economies, where the social and political objectives
often do not allow the full cost (including
environmental cost) of energy to be reflected, subsidies
cannot be eliminated totally. Although the recent
development in private sector participation in energy

supply industry is seen as a welcome relief to the
financing concern of some countries, it may take quite
some time for others to see a greater private sector
role in mobilizing necessary funds for energy projects.
As noted above, environmental concern is one of the
criteria that also affect the fuel policy as well as the
siting problem. All these factors are having a combined
effect on energy infrastructure policies and issues.

Major energy issues

In line with the above policy concerns, how to
meet energy demand growth in the region, particularly
in developing economies, remains at the core of the
energy issues. The issue is therefore that of the
sustainable development and management of energy
resources with minimum adverse impact on the
environment. Although the per capita energy
consumption in developing economies of the region is
very low, which indicates that more energy needs to
be used to fuel the economic growth, in many cases
energy is used inefficiently for various reasons. There
is a huge potential for energy efficiency improvements,
through better use of production and end-use
equipment and appliances. By applying the concept
of demand-side management in energy, including
electrical energy, at the consumer end, a part of the
demand can be met with little or no investment.
Although this will not be a substitute for development,
it may help defer some capacity addition for a later
date. Financing energy infrastructure, along with the
associated pricing issue, is another, but related, major
issue. All these issues will continue to affect energy
policy now and in the foreseeable future.

D. RESULTS OF THE ENERGY
POLICY SURVEY

In response to a request by the secretariat,
several countries or areas provided their input into the
secretariat survey carried out in the first half of 1996.
Most of the inputs highlighted their.national policies
and issues in the energy sector. Some of the salient
policies and issues of common interest are summarized
in the following paragraphs.

1. Energy policies and issues

The main objective of energy policy in most
countries was to ensure adequate, reliable and
affordable energy supply to stimulate economic growth
and a decent life-style. From the submissions, it is
quite clear that almost all countries have an energy
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policy that takes into account sustainable development
as a key characteristic. Regarding the fuel policy,
each country is giving high priority to the development
of its domestic energy resources, such as hydro, coal,
oil and natural gas, with sound environmental and
social safeguards. In some of the reporting countries
(Myanmar, Nepal, Tajikistan), hydropower has been
highlighted as a vital but yet under-exploited resource.
Resource-poor countries, such as Thailand, have
embarked on meeting some of their energy needs from
resource-rich neighbouring countries (Lao People’s
Democratic Republic, Myanmar) through subregional
cooperation. In determining the fuel policy, issues of
supply security, minimization of dependency on
imported fuels, self-reliance, and the development of
renewable energy resources have been considered. In
some countries {(Myanmar, Thailand) emphasis has
been placed on electrification for economic
development. Inter-fuel substitution (gas or LNG for
oil) has been given priority in some countries
(Philippines, Thailand). Efficient use of energy, in
both supply and end-use, has been highlighted as a
major policy objective in some of the countries. While
most countries have a policy in place towards energy
efficiency, the Central Asian republics are gradually
introducing energy conservation measures as a part of
their reform policy.

Among the major policy issues, pricing policy
has been cited by many countries as important. The
reasons given include encouraging efficient use of
energy, introducing competitive neutrality, and
encouraging private sector participation. Most have
argued for an efficient energy pricing policy to have a
cost-plus tariff. Some have suggested price decontrol
so that the price is driven by the market. Market
reform is in progress in Australia to increase the
competition in and efficiency of energy infrastructure
and industry. It has been noted that in Australia, the
inefficiency cost of the electricity sector alone is
estimated at around $A2.3 billion a year. It is apparent
from the survey that subsidies and cross-subsidies
(from one system to the other or among customer
groups) are still practised in many countries. Energy
policy in most countries calls for the removal of
subsidies. The integration of environmental concerns
has been well recognized in the energy policy and
planning of countries of the region.

With regard to privatization policy, it appears
that all countries have some sort of policy encouraging
private sector investment. Most countries have either
promulgated or modified electricity acts or regulations
to make way for private sector participation.

For the Pacific island countries, the energy
policy emphasis has been on building the national
capability to monitor the supply and pricing of
petroleum products and negotiation skill in competitive
and transparent supply contracts with petroleum
companies. Some renewable energy technologies
(wood stoves, coconut oil as motor oil, biogas, solar
PV, solar hot water and hydropower) have been tried
through demonstration projects, with some success in
hydropower and solar. Lack of institutional capacity
to plan, implement, manage and maintain was blamed
for not being successful in other technologies.
Therefore, human resources development has been
given high priority in energy sector assistance. In the
electricity sector, the objective has been to improve
the technical and financial performance of utilities.

2. Energy demand trends

Except for Australia (a developed member
country of ESCAP) and the Central Asian republics
(economies in transition), energy demand in general
has been forecast to grow at a high rate of 5 to 7 per
cent beyond the year 2000 (2025 for the Philippines,
2006 for Thailand). This contrasts with the projected
declining growth rate of 1.7 per cent for Australia to
the year 2009/10 from 2.3 per cent in 1993/94 over
1992/93. The former growth rates compare well with
the secretariat’s projection for the region given in the
present report.

E. ENVIRONMENTAL AND SOCIAL
IMPACTS OF ENERGY

During the following era, the United Nations
Conference on Environment and Development, an
important achievement has been a greater awareness
of environmental problems in the region. While this
is certainly a positive development, some related
implications need to be looked at closely so that energy
development and environment are not seen as
adversaries. Rather, these two aspects are to be
integrated so as to find a way towards sustainable
energy development. Unfortunately, in many countries
environmental concern has become an issue which
often divides the proponents and opponents of
development projects, including power plants,
transmission and distribution facilities of electricity,
gas and oil pipelines. Sometimes projects are being
shelved because the goals and technical and/or legal
requirements of the owner or developer of projects,
by both public and private enterprises, are not well
understood by the intervenor groups. At the same
time, project developers are not accustomed to drawing



20

Energy, Environment and Sustainable Development III

on the experience in these groups to solve problems
towards the realization of common goals and interests.
Clearly both groups need to acquire the skills that
would allow them to develop strategies towards
achieving common goals. Therefore, to address this
issue it is essential to engage both groups in a dialogue.
The Commission, at its fifty-third session, held in April
1997, supported the participatory approach in resolving
the issues with the active involvement of all stake-
holders in the project design and implementation.

1. Environmental impacts of
increasing coal use

One of the concerns in the area of the
environment has been the adverse affects of fossil fuel
use in meeting the phenomenal energy demand growth.
In this respect, the environmental implications of coal
use, particularly in power generation, need to be
carefully assessed so that adequate measures can be
taken to minimize its impact. Fortunately, clean-coal
technology is available to mitigate most of the
pollutants, such as oxides of sulphur and nitrogen,
particulates. Innovative ways are being evolved to
use waste generated from the use of coal for useful
purposes. However, there is a cost that has to be
incurred to reduce the pollution level to a desirable
limit. An environmental standard is therefore a
prerequisite for the implementation of the measures.
Similarly, the costs involved should be internalized in

the pricing or tariff policy. The only problem that still
cannot be addressed economically with the present
technology is CO, emissions. One way is to improve
the efficiency of fuel use per unit output.

2. Social impacts of energy projects

Although the need for comprehensive
environmental assessments is now widely accepted in
the region, thorough social impacts assessments of
new projects are not always adequately addressed in
pre-development regulatory reviews. Even where
substantial experience with such assessments exists,
the specific targeting of impacts on low-income groups
(who commonly bear a disproportionate share of the
social and environmental costs) is a new and largely
unexplored idea.

The socio-economic and environmental costs
of energy project development are often
disproportionately borne by groups which receive little
direct benefit from the development itself. Commonly,
environmental and social costs are imposed on poor
rural residents who must relocate and often lose their
traditional livelihood. In so far as major hydroelectric
projects inundate large land areas, the wildlife habitat,
fragile ecosystems and riverine fisheries may be
destroyed or permanently damaged. Rural people often
depend on these resources to maintain their subsistence
lifestyle.



Infrastructure Development Status, Issues and Options. in South Asia

21

II. INFRASTRUCTURE DEVELOPMENT STATUS,
ISSUES AND OPTIONS IN SOUTH ASIA*

INTRODUCTION

1. Scope

Many of the developing Asian countries are
transiting to higher levels of economic growth in the
wake of liberalization and market-oriented policies and
hold promise of sustained growth in the foreseeable
future, necessitating requisite energy infrastructure
development. However, lack of a coherent and
integrated national energy infrastructure policy in the
developing countries has made the realization of
optimal energy efficiency extremely difficult.
Reorientation of economic policies in the era of
globalization and a competitive framework demand
that energy infrastructure be strengthened, and made
more dependable and consumer-oriented. There has
been a shift to conventional energy sources particularly
because of easy availability, fuel efficiency and
convenience and lesser dependence on hydro, coal and
non-conventional sources. The developing South Asian
economies are increasingly dependent on large crude
oil imports. China is likely to emerge as an importer
by the turn of the century, and oil deposits in Indonesia
and Malaysia are depleting even though they will
have large surpluses of natural gas. Adequate gas
supplies suffer from lack of downstream infrastructure
and there is need to supplement the domestic supplies
in Bangladesh, India and Pakistan through building
pipelines from Myanmar and Bangladesh to India
and from the Islamic Republic of Iran, Kazakhstan
and the Gulf to Pakistan and India. Thermal and
gas-based generating plants with a reasonably short
gestation period are needed to improve energy
infrastructure in the short term through better
maintenance, retrofitting, modernization and preventive
measures, proper spares and inventory control.
Efficient energy infrastructure management holds the
key to sustained agro-industrial growth in many of the
developing countries, which suffer from heavy
transmission and distribution losses, sub-optimal
pricing and are facing severe financial constraints, as
illustrated by the experience of India and other SAARC
countries.

*  PN. Agarwala, Consultant to the Meeting.

The purpose of the paper is to highlight energy
infrastructure development — status, issues and options,
current situation and emerging trends, supply and
demand gaps, fuel and environmental policies,
subregional cooperation, policy options and the
governments’ role — in the Asian developing countries.

2. Overview: Current situation and evolving
trends in energy infrastructure development
(status, policies and issues) in developing
countries

Developing countries in the South Asian region
are currently facing very acute energy infrastructure
constraints. The gap between the demand and the
supply of power is ever widening, leading to a
slowdown in agro-industrial growth and exports with
frequent brown-outs, load shedding and voltage
fluctuation. In addition, there is considerable
suppressed (or pent-up) demand, with long waiting
lists extending over several years. Energy
infrastructure in the developing countries faces acute
problems of operational efficiency and management,
heavy transmission and distribution losses, ecology
concerns, financial resource scarcity owing to
sub-optimal pricing and absence of an integrated
energy policy framework. A large sector of the
population, (over 70-75 per cent) live in rural areas in
Bangladesh, Cambodia, India, Lao People’s Democratic
Republic, Myanmar, Nepal, Pakistan, Sri Lanka, and
Thailand and continue to be largely dependent on
biomass-based fuels, and large regions suffer from the
scarcity of traditional fuels owing to deforestation.
Rural areas in Bangladesh, India, Nepal and Pakistan
account for 40 per cent or more of total energy use
from traditional sources: fuelwood, biomass, biogas,
solar and wind sources of rural energy.

Restructuring and professionalization of electric
power utilities, state-run oil and gas corporations etc.
in the South Asian region are urgently needed, and
have to be carried out in a time-bound schedule to
reduce the time and cost overruns. The creation of
regulatory commissions at centre, state and provincial
levels in the region, to set the tariffs for different

‘segments of end-users — agriculture, industrial,

transport and domestic — has become inescapable, and
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must be manned by professionals, to improve
maintenance, increase efficiency, reduce losses,
and to bring down the subsidies on power and
cross-subsidization of kerosene and diesel.

The vision of the closing years of this century
and the twenty-first century has to take into account
this emerging scenario, but also to evaluate the choices
that exist at present in the developing countries and
the quantifiable benefits for the future, directly
impinging on their transformation to more developed
economies. The current energy scenario in the
region is well below the level of energy efficiency
attained in several parts of the world. Sustainable
agro-industrial growth depends on an adequate and
dependable supply of power at cost-competitive prices,
in a fiercely competitive international framework.
Energy conservation and operational efficiency
improvements have not taken off for lack of
implementation, as the experience of India illustrates.
Prices charged to consumers are often in conflict with
the pricing objectives of average costs, and there are
no set norms of energy efficiency pertaining to pricing
decisions. In the absence of regulatory bodies for
energy pricing, the authorities are not able to take
rational decisions. For example, the bill for setting up
such bodies is still to be enacted in the Indian
Parliament. Pricing has to be vested in the hands of
professionals functioning in a transparent manner and
taking into account the environmental costs in the
region.

The industrial sector in the region has become
acutely conscious of the need for improved energy
efficiency and conservation to meet the international
competition. Demand for oil and gas (including LNG)
is likely to grow fast in the developing countries, with
their young and growing populations, in the short and
medium terms, and will necessitate increasing crude
oil and gas imports over the years.

Significant changes in the region are needed in
the regulatory, regimented and administered price
policy decisions to provide greater public
accountability. Renewable energy can provide the basis
for sustainable development on account of its
inexhaustible nature and environment-friendly features
in Bangladesh, China, India, Indonesia, Malaysia
(Sabah and Sarawak), Myanmar, Nepal, Pakistan,
Philippines and Sri Lanka in the long term.

China and Indonesia have very large coal
deposits. India has geological reserves of around
202 billion tons, recoverable resources of 75 billion

tons, and produces over 285 million tons annually, but
85 per cent of the coal is of low calorific value with

high ash content, mostly used by power plants.

Bangladesh, Bhutan, Nepal, Pakistan and Sri Lanka
are largely deficient in coal. There is need to develop
clean-coal technologies, and washeries, and to site
power plants near pitheads in the region.

In South Asia there has been substitution of
coal and oil by electricity and gas in steam locomotives,
replacing diesel traction, and diesel pumps are being
increasingly replaced by eiectricity in the industry and
transport sectors. Electricity demand has been growing
at 9 to 10 per cent annuallyl. in several of the developing
countries. With their distinct usage advantages and
convenience, fuel efficiency and environment
friendliness over coal, oil and natural gas will continue
to displace other fuels in the energy sector in
developing Asian countries in the next decade or two.

Short- and Medium-term measures. The focus
in the developing countries is,to target and achieve
maximum returns from existing assets in the energy
sector, reducing technical losses in production,
transportation and distribution of power, initiating
action to reduce energy intensity, and maximizing
satisfaction of energy demand. Medium- to long-term
measures focus on substitution of petroleum
products by coal, lignite and natural gas, as the region
is heavily dependent on imported oil and gas supplies.
The longer-term measures include use of renewable
energy resources — biomass, biogas, solar, wind,
geothermal, in which the region abounds — and hydro
on a large scale. Bhutan and Nepal have very large
hydro potential, besides Himachal Pradesh and the
north-eastern region of India, and geothermal in the
Philippines.

Following the Indian experience, a cleaner
policy for setting up power plants is being evolved,
calling for competitive global bidding under the
new liberalized environment. Other developing
countries are adopting this cause to achieve
cost-competitiveness.

As the investments required in the energy
infrastructure in the developing countries are expected
to cost around a trillion dollars in the next 10 to
15 years, several countries in the region are looking
for foreign direct investment, long-term credit
from multilateral sources, joint ventures and
production-sharing arrangements. The Indian
experience illustrates the initiative for inviting
foreign participation in deep water and frontier area
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exploration/programmes envisaged through joint
ventures with state-run oil and gas corporations and
international companies having innovative technologies
and financial capabilities to meet the heavy long-term
investments needed in high-risk/high-reward ventures.
Bangladesh and Pakistan are also inviting multinational
companies in the energy sector development.

The development of infrastructure in many of
the developing countries in the region had been hitherto
exclusively in the government domain, but the massive
investments required and the organizational framework
needed have necessitated the induction of private and
foreign participation. Energy conservation can yield
sizeable savings through plant modernization and
revamping, technological updates, energy audits and
studies and pumpset rectification schemes. Basic
energy infrastructure facilities need to be fully geared
in the region.

A. FUTURE OUTLOOK AND ISSUES

1. Supply-demand scenario

In the energy-starved growing economies in the
region, emphasis on demand-side management is
essential. Various steps are already being taken by
developing countries towards DSM, namely, shifting
the system load from peak to off-peak hours, including
staggering of the weekly holidays and working hours
of industrial and commercial establishments, staggering
of the agricultural load etc. Incentives in terms of
concessional tariffs for rescheduling loads have been
introduced by installing time-of-the-day (TOD)
metering. In some of the developing countries of the
South Asian region, the development and manufacture
of reliable and accurate TOD meters at competitive
prices are essential for the large-scale adoption of
differential tariffs. Energy conservation measures in
the agro-industrial sectors through energy audits,
awareness campaigns, the training of personnel, the
conduct of research studies, and efforts towards the
use of high-efficiency pumpsets are being introduced
in the region. Strict control over in-house consumption
on auxiliaries, and incentives for the use of energy
conservation technologies and products are the basic
measures being adopted by many of the developing
countries in the region.

There are very considerable gaps in energy
demand/supply in the region even at the base-level
scenario — business as usual — and these are more
pronounced at moderate and high rates of growth. The
supply gap is bigger for hydroelectric projects in the

region owing to their longer gestation period and other
environmental factors. Vigorous monitoring effects at
various levels are needed in the region to achieve the
predetermined targets. Also contributing to adequate
supply constraints in several developing countries are
the delays in the commissioning of new thermal plants
which are kept shut down for long periods for the
completion of remaining activities after synchronization.
The gap is intensified by heavy power transmission
and distribution losses in the region owing to weak
and inadequate subtransmission systems, large rural
electrification projects in the South Asian region,
improper load management, lower power factor of
operations, poor quality of equipment maintenance and
widespread pilferage/theft of power.

Pilferage of electricity in the South Asian region
is very common in urban areas and is largely due to
defective and tampered energy meters, unauthorized
tapping and overloaded transmission and distribution
(T and D) system. The high demand-supply gap can
be partly bridged by involvement of the private sector
in the T and D system, as it can provide more funds
and organizational wherewithal through systems
improvement, installation of capacitors, rigorous field
inspections, monitoring and installation of foolproof
energy meters, and efficient commercial practices.

There is considerable suppressed (or pent-up)
demand, with long waiting lists of consumers for new
connections and enhanced loads in many developing
countries. To overcome this yawning gap, massive
investments will be needed in the region to augment
the generating capacities and ensure optimal utilization
of existing capacities. Large investments from private
and foreign investors will only come through if the
utilities in developing countries become commercially
and financially viable. The public sector alone may
not be able to raise sufficient resources in the South
Asian Association for Regional Cooperation (SAARC)
region and in Cambodia, the Lao People’s Democratic
Republic and Myanmar. The performance of thermal
power stations, as illustrated by the Indian experience,
needs efficient management, the introduction of
modern operational techniques, timely maintenance and
adequate spares and proper inventory control,
improving coal supplies with lesser ash content through
washeries and the adoption of clean-coal technologies
to achieve consistency of quality.

The energy requirements of the developing
countries over the next 5 to 10 years will pose
formidable challenges in terms of ensuring adequate
energy supplies, investible resources and organizational
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framework. In India, there is currently a marked
absence of commercial orientation in the State
Electricity Boards and state-run oil and gas
corporations. To narrow the supply-demand gap,
priority in the developing countries must be accorded
to systems improvement schemes (having quick
returns) and to ongoing projects by reducing time and
cost overruns. There is a need for financial
restructuring and professionalization of management

in the region and adopting modern techniques of .

benchmarking and re-engineering. The Indian
experience shows that there is a 15 to 25 per cent
shortfall in supply during normal and peak demand
periods.

According to World Energy Outlook, East and
South Asia, China and India will grow faster than the
world average. The OECD forecast for developed
countries is around 2.5 to 3 per cent annual growth,
while many of the developing countries in the region
have been witnessing 6 to 8 and 10 per cent growth
rates in recent years. The populations in Japan and
Western Europe are ageing and their growth rates
declining, and their economies are nearing saturation
point with greater stress on energy conservation in the
wake of the two oil shocks of 1974 and 1979. The
population in Canada and the United States of America
is growing at modest rates owing to immigration and
the prolific growth rate among certain groups.
Developing countries of the region have young and
growing populations in their quest to reach
international standards.

The thermal efficiency of coal-based thermal
plants in India is only 28 per cent, whereas the IIP
guidelines stipulate 33 per cent efficiency, against the
world norm of 38 per cent. The energy infrastructural
restraints in developing countries are hamstringing the
energy scenario and demand-supply gap under all
assumptions — business-as-usual, low/moderate and
high growth. The baseline scenario postulates around
5 per cent GDP growth. The low-moderate scenario
visualizes around 6 per cent GDP growth rate, while
the high-growth scenario foresees a 7 to 8 per cent
annual GDP growth rate. A serious problem with
utilities in many of the developing countries is the
lack of professional work, team spirit, and political
and bureaucratic interference. The reorientation of
economic policies in the region necessitates
infrastructure being made more reliable and
cost-competitive in the globalized marketplace.

The degree of subregional cooperation and-

environmental policies in the region is becoming

increasingly manifest with the agreements concluded
between Bangladesh, Bhutan, India and Nepal for
enhanced economic cooperation and recently
(May 1997), at the SAARC summit at Male, with
India, Pakistan and Sri Lanka, resolving to usher in a
free trade area in South Asia by 2001. India has also
become a dialogue partner with ASEAN and is seeking
entry into APEC; it has also recently helped foster
Regional Cooperation in the Indian Ocean Rim. Trade
exchanges and relations with China are improving.

2. Current and emerging issues

Emerging trends in energy consumption reflect
energy demand rising to the extent that it is constrained
by supply shortages. The Indian experience illustrates
that the industrial sector accounts for 60 per cent of
commercial energy use, and the balance is accounted
for by the agriculture, transport and domestic sectors.

Supply of electricity to the agriculture sector in
the developing countries of the region entails high
transmission and distribution losses, leading to higher
generation requirements for each unit usefully
consumed. The transport sector in the region has
increasingly turned to diesel fuel in the South Asian
region.

The power industry in the region has been
unable to fulfil the primary obligation of ensuring
adequate power supply, and the quality has also been
poor and inconsistent. Hydro development in the
region has lagged. The experience of India testifies
that the hydro sector currently accounts for less than
25 per cent, whereas its share was over 50 to 60 per
cent in the 1950s and 1960s. The enormous hydro
potential of Bhutan, Nepal, Himachal Pradesh and
north-east India is still to be tapped, and could also
meet part of the needs of Bangladesh.

In the coming years the use of commercial
sources of energy, coal, oil, natural gas and hydropower
and nuclear energy are likely to increase considerably
in the South Asian region. In the baseline alternative,
coal production in India will increase by 5 to 6 per
cent, 6 to 6.5 per cent in the low/moderate scenario
and 7 per cent and above with the high-growth
alternative; oil consumption will grow at 6.5 to 7 per
cent in the baseline alternative, 7 to 7.5 per cent in the
moderate-growth alternative, and 8 per cent and above
in the high-growth rate alternative; gas consumption
will grow at 7.5 to 8 per cent in the baseline alternative,
8 to 8.5 per cent in the moderate-growth alternative
and 9 per cent or more in the high-growth alternative.
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Nuclear power in the baseline alternative is to grow at
around 2.5 per cent, rising to 3 per cent in the
moderate-growth scenario and 3.5 to 4 per cent in the
high-growth scenario. Non-conventional sources in
the baseline alternative are likely to grow at 2.5 per
cent, rising to 3.5 per cent in the moderate-growth
alternative and 4.5 per cent in the high-growth
alternative.

Currently, hydrocarbons contribute over 60 per
cent of the global commercial energy requirements
and this scenario is likely to continue in the
twenty-first century. The rapid economic growth
globally is manifested to a great extent in the Asian
and Pacific region because of the fast economic growth
taking place in many of the developing countries —
China, India, Indonesia, Malaysia and Thailand. About
21 per cent of the crude oil is now being imported,
and this is likely to go up to 30 per cent by 2010. The
Asian and Pacific region consumes about 25 per cent
of the world’s primary energy requirement and is not
self-sufficient in hydrocarbon requirements. The region
is likely to exhibit, on the average, an annual energy
demand growth rate of 3.7 per cent to 2010. Estimated
proven reserves for oil and gas in Asia and the
Australasian region in 1995 were 6.1 billion tons of
oil and 328.6 tcf gas respectively. China will continue
to contribute 40 per cent of the region’s production of
150 MMTO annually, with production stabilizing by
2000. Indonesia and Malaysia will witness a steady
annual fall in production over the next 15 years and
may become net importers of oil by 2003, but with
very large reserves of natural gas remaining.

The long-term demand forecast beyond
2001-2002 and 2011-2012 in the region is only an
indicative forecast, which would facilitate the
identification of resources of power for advance
planning.

The lack of adequate infrastructure under the
baseline scenario of business-as-usual will slow the
agro-industrial growth of the developing countries
considerably. The case of India illustrates that
industrial production in 1997 has decelerated
significantly and export growth has also plummeted.
In the medium and high-growth scenario, lack of
infrastructure will perceptibly hamstring the sustained
growth prospects of the developing countries.

Higher energy demand growth than capacity
will retard the economic development in the developing
countries. There is very considerable suppressed and
pent-up demand in the region in various sectors —

industry, transport, commercial, agriculture and
domestic — with the rapid urbanization and growth of
13 megacities in Asia and the Pacific. The base case
does not fully reflect the potential demand and the
medium- and long-term advance planning has to reckon
with the pent-up demand projections of growing
populations.

3. Fuel policy

Strategic advance planning and resource

-mobilization are required in developing countries,

together with integrated energy policies. Increased
private and foreign participation, transnational
investment, restructuring of the existing power sector,
redrawing of the administrative framework,
deregulation and a regulatory framework are required
in the region to formulate a fuel policy to meet future
requirements.

The role of traditional fuels in the energy mix
in the region is decreasing and is being increasingly
replaced by more efficient commercial fuels. The
developing countries can develop a large number of
mini and micro hydel power plants which would be
ideal peak load stations, with no threats to the
biosphere, in addition to exploiting the large hydro
potential and achieving a balanced thermal-hydro mix
in the South Asian region. As the costs of generation,
as well as operation and maintenance, are much lower
in the case of hydro projects, and considering their
inherent ability for quick starting and stopping, thereby
being most suited to meeting the peak demand and
enhancing system reliability, the pace of hydropower
development in the region needs to be accelerated in
the medium- and long-term perspective.

Investment levels of between 4 and 4.5 per cent
of GDP of developing countries are required to meet
the energy demand gap and the effective
implementation of the fuel policy for the medium and
high-growth alternatives. Resource constraints have
traditionally provided the impetus for technological
changes in the region, resulting in generating incomes
which fuel higher levels of consumption, as reflected
in the Indian experience. The overall requirements of
funds for the ninth Plan (1997-2002) for India are
given in annex I to the present paper.

4. Research and development

There is need to harness supercritical and
ultra-supercritical pulverized boiler technology,
pressurized fluidized bed combustion and integrated
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gasification combined technologies in the developing
countries to achieve cost-competitiveness and optimal
resource utilization. Smaller power plants could be
- set-up in 18-24 months, as mega power projects of
500 to 1,000 MW have a longer gestation period, with
savings in pre-operative expenses. Smaller plans can
be sited close to load centres to avoid transmission/
distribution losses.

5. Environmental policy

The environment management regime in the
region brings the entire gamut of commercial energy
production within the purview of obligatory remedial
standards. Environmental costs are not currently
internalized in most of the developing countries.
Energy production and consumption lead to certain
emissions from the production and burning of fuels
that have a greenhouse effect. There is need for natural
resources accounting which can help identify optimal
depletion paths by estimating depleting premia
associated with energy forms/technologies.
Environment costs would also have to be built into
hydro project costs. There is need for greater stress
on renewable decentralized energy forms and the use
of recycling of waste as the developing countries face
severe ecological imbalances and demographic
pressure. The populations in the region are young
and growing. The environmental impacts associated
with natural gas, some well-chosen hydro and nuclear
power are smaller than those associated with coal and

~oil. The import of electricity by Bangladesh and India
from Bhutan and Nepal could make a substantial
contribution to lowering the growth of greenhouse gas
emission and air pollution.

B. POLICY OPTIONS AVAILABLE TO
ADDRESS THE ABOVE ISSUES

In the baseline alternative (business-as-usual),
the policy options are essentially of a short-term nature.
Integrated energy infrastructure policies need to be
clearly formulated and implemented by developing
countries to achieve optimal utilization of the existing
capacities in the region. The setting up of a regulatory
mechanism at central, state and provincial levels by
developing countries to lay down tariffs on a rational
basis for different segments of users and for the
professionalization and toning up of the utilities and
state-run coal, oil and gas corporations, brooks
absolutely no delay. This will help the renovation and
modernization of power plants and help raise the
production of commercial fuels in the region. There
is an urgent need to induct private sector participation

in transmission and distribution to bring down the
heavy losses and pilferage so widespread in the South
Asian region, as exemplified by the Indian experience.
Captive power plants need to be encouraged through
incentives. '

In the low-growth and medium-term
alternatives, the creation of new capacities will entail
heavy investments and resource mobilization in the
region. Private investments will be required in
increasing amounts as public finances in many of the
developing countries are already overstretched to the
limits. Private sector participation can help achieve
optimal operational efficiency and induct new
technologies for realizing cost-competitiveness and
avoidance of time and cost overruns and achieve
demand-supply equilibrium.

A longer-term alternative of sustained high
growth in the developing countries in the twenty-first
century will call for very massive foreign and domestic
investments in energy infrastructure, renewable
energy resources, improved technologies, conservation
and eco-friendly use with stress on the hydro,
non-conventional energy, coal and gas sectors as the
region’s hydrocarbon resources are not sufficient to
sustain the demand, and are likely to plateau and show
depletion levels in China, India, Indonesia, Malay51a
and Pakistan over the next 7 to 10 years.

C. THE PRIVATE SECTOR AS A
PARTNER: PROS AND CONS

In many of the developing countries, the power,
oil and gas sectors have been thrown open to private
and foreign participation in the wake of the
liberalization policies, paucity of adequate resources
with the utilities and public sector corporations to
bridge the widening gap between the rapidly growing
energy demand and supply in the region. A two-part
tariff system for power projects set-up by independent
power producers to cover the fixed costs and variable
energy costs in pricing is being formulated and
implemented by several developing countries.

In the developing countries there is an
imperative need for guidelines for a detailed policy
framework for retrofitting and renovation/
modernization to be clearly laid down and
implemented.

Captive co-generation plants are being
encouraged in the region. Distribution infrastructure
— cross-country pipelines, ports, terminals, tankages
and the build-up of strategic reserves will need to be



Infrastructure Development Status, Issues and Options in South Asia

27

operationalized in the medium-term, and additional
refining capacities built, by the expansion or setting
up of new grass-roots refineries in the developing
countries to meet the demands.

The optimal development of non-conventional
energy resources — wind, solar, geothermal, mini hydel,
biogas — will need to be accelerated in the region for
long-term perspectives and sustainable growth. The
region has sizeable resources to be tapped.

As most of the utilities in many of the
developing countries are not financially viable, private
investment is not flowing at the required level. The
necessary preparations had not been made for
according the required clearances for various purchase
price agreements and environmental aspects, and the
protracted negotiations and procedures leading to long
delays need to be avoided.

There is an imperative need for open tenders,
competitive bidding, and transparency in awarding
contracts and in the conduct of negotiations. Power
generation could be leased by the utilities in the region
to the private sector to improve maintenance,
renovation and repowering. There is need to encourage
more players and stiff competition to keep costs down.
The administrative set-up of the utilities and public
sector corporations in the energy sector needs to be
put in the hands of technocrats and professional
managers rather than bureaucrats, who are steeped in
archaic rules and are procedure-oriented, and to
depoliticize the functioning of the energy infrastructure
sector in the region, as borne out by the experience of
the South Asian region.

D. THE ROLE OF GOVERNMENT:
CHANGING FROM PLANNER TO
REGULATOR

The experience of the past three to four decades
in the South Asian region clearly brings out the
governments’ need to increasingly shed their role of
planner in the energy infrastructure area. Government
rules and procedures lack proper time-bound
implementation schedules, leading to massive cost and
time overruns. The role of governmental in the region
has tended to breed inefficiency and inordinate delays
in operations owing to lack of accountability,
performance audit and commitment to high
professional standards of excellence.

Now that the economies in many of the
developing countries have to compete in the fiercely

competitive international framework, the energy costs
have to be kept down to competitive levels, for optimal
utilization of physical, human and financial resources.

The present scenario of virtual power famine in
large parts of the region clearly illustrates that the
governments of the developing countries have to move
away from their earlier role of planner to a regulatory
mechanism to protect consumer interests.

There is need to-develop professional competence
through predetermined target-setting, close monitoring,
performance appraisal, evaluation, performance audit,
benchmarking, re-engineering and the induction of
technocrats in the government sector for optimal
utilization of available resources for the common good
in the region.

1. Regional cooperation

International cooperation and the pooling of
resources can be effectively utilized for developing
the technologies and systems for achieving optimal
growth in the developing countries.

The SAARC countries should develop integrated
power generation and distribution plans to achieve
greater generation capacities, efficiency and better
voltage profiles, in the wake of the recent Male Summit
declaration. Bangladesh, Bhutan, India, Nepal and
Pakistan could go in for power trading to achieve better
peak demand and load management. They could also
plan intercountry projects to maximize utilization of
natural resources, topography and economies of scale.
India has expressed interest in buying 3,000 MW of
electricity from Pakistan and also supplies from Bhutan
and Nepal.

There have been institutional bottlenecks
between India and Pakistan in the past which need to
be overcome to foster the spirit of subregional
cooperation and also in the Asian and Pacific region.
The recent SAARC meeting at Male holds out promise
of increased techno-economic cooperation to usher in
a free trade area in the region in the next five years.

2. Conclusions and recommendations

Upgraded power capacities are needed to
augment supplies in the near term to meet the
demand-supply gap in many of the developing
countries. Environmental hurdles have to be
surmounted. Time-bound clearances, and streamlining
of bureaucratic rules and procedures are basic if the
region’s economies are to realize the growth targets.
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To augment energy production, infrastructure
and refining capacities in the developing countries,
there is an imperative need to encourage large private
and foreign investments. More players are needed to
spur competition as currently there are few players in
the region and these comprise chiefly state-run
corporations in the energy sector.

Many of the utilities in developing countries
are financially non-viable and their restructuring is
essential. With deregulation, there will be more players
— domestic and foreign — in transmission and
distribution, and generation will increase as there are
customers who are ready to pay more for quality
supplies.

The setting up of a regulatory framework in
developing countries is necessary for retrofitting,
renovation, modernization, overseeing and monitoring,
with three sets of players: generators, transmitters
and distributors. Norms have to be laid down and
generators have to have environmental norms. There
is need for more build, operate and transfer projects in
the energy infrastructure sectors. At present, there is
no audit for non-performance and more public
accountability is required in the region to achieve high
standards of efficiency and optimal utilization of
resources.

There is need for transparency and competitive '

bidding to keep costs to the lowest levels in a
globalized competitive framework. Contracts to be
awarded must adhere to close scrutiny and
accountability. More players and joint ventures and
collaboration are needed in both upstream and
downstream oil/gas operations, and the organizations
engaged in these sectors have to have greater customer
orientation. Regulation should be sector-specific to
ensure that customers are not fleeced and receive a
fair deal.

The government’s role in the developing
countries has to be more regulatory, to ensure. public
interest and common good, and not. that of a planner
or promoter as in the past. Governments must ensure

that high ethical standards are followed. The same
rules should apply to government and the private sector,
and a level playing field is required for all players.
Phasing out and abolishing the administered pricing
system is vitally needed. The Indian experience is
illustrative of the massive oil pool deficit of nearly
$5 billion dollars as kerosene, diesel and LPG are
heavily cross-subsidized. Subsidies in the transport
and domestic/agriculture sectors need to be pruned
for sustainable development in the region and to
achieve cost-competitiveness.

There is need for more technological thrust in
the non-conventional energy sectors and more
operational decentralization is required in the region.
There is an urgent need to review policy hurdles in
many of the developing countries.

There is no threat of exploitation by multi-
nationals, and national interests can be protected by
governments in the region by cutting down time and
cost overruns and streamlining rules, procedures and
clearances. Multinationals have evolved a voluntary
code of conduct under OECD auspices. There has
been no major nationalization of multinationals in
developing countries following the oil shocks of 1974

. and 1979. Many of the developing and erstwhile

centrally planned economies are wooing multinationals
for their investments, technological updating,
management and organizational systems and their
worldwide marketing networks. Multinationals have
developed a long-term perspective and are trying to
identify increasingly with host country sensibilities.

In the developing countries, there is need for
professionalized management practices with more
accountability, to ensure adoption of technological
advances for improving existing and future assets in
the energy infrastructure sectors, and raising
productivity; and building up a work culture and team
spirit. Improved energy efficiency of plants and
installations together with conservation and
demand-side management can help to realize the
near-, medium- and long-term development plans on
a sustainable basis in the region.
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ANNEXES

I. FUNDS FOR RURAL ELECTRIFICATION (IN INDIA)

Village electrification (30,000 villages)
Pumpsets energization
Integrated system improvement
Intensive load development
Kutir Jyoti (37 lakh households)
Electrification of Harijan Bastis/Hamlets (1 lakh)
Small power generation
Rural electric cooperatives
Subtotal
Special programmes
100 per cent electrified villages
Technology upgrading
System improvement projects
R and D
Renewable and non-conventional energy sources
Training
Total

Million rupees

. 18500
60 000
15 000
31300

3700
20000
5000
154 000
307 500
50 000

357 500
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II. OVERALL REQUIREMENT OF FUNDS
(1997-2001)

Generation (including nuclear projects)
Transmission and distribution
Renovation and modernization scheme
Manpower planning and training
Research and development

Rural electrification

Energy conservation

Total power sector

THE NINTH PLAN (INDIA)

Million rupees

1172050
1139700
100 450
1500

20 000
204 000
3970

2 641 670
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II. ENVIRONMENTAL AND SOCIAL IMPLICATIONS OF ELECTRIC
POWER SECTOR RESTRUCTURING*

Programme statement

BACKGROUND

Over the past several years, pressure has been
increasing throughout the world for fundamental
changes to the structure of the electric power sector.
Once regarded as a natural monopoly and critical
“national security” sector best suited for state
ownership, the power sector has been undergoing a
transformation under which the new watchwords have
become privatization, deregulation and unbundling.

Chile and the United Kingdom of Great Britain
and Northern Ireland are perhaps the two countries
which have undergone the furthest, breaking up
state-owned vertically integrated monopolies,
unbundling generation, transmission and distribution
services into separate companies, and introducing
competition between generating companies.

In the United States of America, utilities have
long been privately owned but vertically integrated
regional monopolies nonetheless. The United States
began its power sector restructuring process not by
breaking up its utilities, but rather by mandating that
utilities purchase power from non-utility generators at
their avoided costs through the Public Utility
Regulatory Policies Act of 1978. The United States
restructuring process was pushed ahead significantly
in 1994 when the State of California began hearings
into a complete regulatory overhaul of the State’s
electricity system, with the prospect of introducing
full retail-level competition by 2002.

These trends towards privatization and increased
competition are not confined merely to industrialized
countries. Spurred on by the World Bank and the
International Monetary Fund, many developing
countries are in the process of fundamental economic
reform entailing significantly increased private sector

* By Messrs. Thierry Lefevre, Jessie L. Todoc and Bui Duy
Thanh, the Center for Energy-Environment Research and
Development, Asian Institute of Technology.

participation in previously state-run facilities, including
electric power.

Restructuring of the electric power sector can
take different forms, varying in terms of both degree
of private sector participation and of unbundling
(splitting vertically integrated monopolies into separate
generation, transmission, and distribution entities). In
some countries, the government-owned monopoly
structure has been fundamentally maintained, but
private independent power producers (IPPs) have been
invited to construct new power plants and sell their
power to the state monopoly. This has been the basic
approach of many South-East Asian countries,
including Malaysia, the Philippines and Thailand.
Other countries have taken a more radical approach,
choosing to dismantie the state monopoly and move
toward complete privatization and unbundling.
Argentina and Chile may be the primary exponents of
this model.

A. RATIONALE

Regardless of the model used, the fundamental
objective of electric power sector restructuring has
been the same in all countries: to improve the efficiency
of electricity provision, utility financial performance,
and service. The potential gains through such
restructuring can be enormous, particularly in countries
where, through subsidies from taxpayers, state utilities
currently sell power at below-market rates, thereby
distorting the economy, encouraging overconsumption,
and depleting state coffers.

However, power sector reform can also have
other unintended consequences not always envisioned
by the promoters of reform. Though these side effects
can be both positive and negative, there is a danger
that the momentum for restructuring, often
ideologically driven by a “free-market” agenda, may
in particular overlook some of the reform’s negative
side effects. Environmental considerations and social
equity issues are two areas in which side effects of
power sector reform may be particularly significant.
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B. PROGRAMME SCOPE

As part of its work programme for 1996-1997,
the UNEP Collaborating Centre for Energy and
Environment and the Center for Energy-Environment
Research and Development (CEERD) are undertaking
a programme to study the environmental and social
implications (both positive and negative) of electric
power sector restructuring and to develop methods to
improve the outcomes, particularly in developing
countries. The programme will consist of the following
broad tasks:

a Review of available experiences and
approaches to power sector restructuring

Q@  Assessment of environmental and social
implications of restructuring

Q  Analysis of regulatory structures and
incentive mechanisms to enhance
environmental and social outcomes

0  Implementation of specific country studies
carried out in collaboration with countries
in varying stages of restructuring

Q Dissemination of results and lessons of
country studies to enhance regional
information base and cooperation

Some of the specific issues to be considered
are discussed below.

Environmental considerations

O  One of the primary issues driving power
sector reform is that of electricity
pricing. In developed countries, the
common argument is that electricity is
overpriced owing to existing utility and
regulatory inefficiencies, thus stifling
economic growth. In this case, reform is
meant to lower electricity prices; but
lower prices inevitably encourage
increased consumption, thus increasing
environmental damage. On the other hand,
in developing countries electricity is often
subsidized and thus underpriced; and one
of the main goals of reform is to raise
prices to world market rates. In this case,
reform should help reduce consumption
and thereby reduce environmental impacts.

Q The development of modern renewable
energy technologies has been largely
induced by regulatory mandates to utilities

to purchase power from renewable energy
suppliers. Though often flawed and
controversial, these mandates have served
to significantly enhance technology
development and reduce the technologies’
costs. However, in spite of great strides,
most renewable energy technologies
are not yet cost-competitive against
conventional fossil fuel-based generation.
As regulatory mandate gives way to open
price-based competition, there is danger
that further development of not-yet-
competitive renewable technologies may
be hampered.

The decision to build certain types of
power plants (coal, natural gas, hydro,
nuclear etc.) is usually based on a variety
of factors. Under the traditional utility
structure, utilities and regulators have often
considered, in addition to project
economics, things such as fuel diversity,
environmental impact, indigenous fuel
availability, technology development
objectives, and political objectives. This
has led to both positive well-balanced
results and negative politically dominated
results. Under a privatized competitive
structure, the potential for political
manipulation should be lessened, but
balanced long-term perspectives may
suffer as well. For example, with
current low prices for natural gas, an
overdependence on natural gas could
emerge based on short-term profit
opportunities; and development of
higher capital cost alternatives, including
hydro, renewables and nuclear, could be
hampered.

Independent power producers relying on
international capital markets for financing
tend to be highly risk-averse, especially
in developing countries. With perceived
high risks stemming from political
instability or domestic fiscal/monetary
instability, IPPs strive to minimize
technical risks to the greatest extent
possible, often by using well-established
proven technologies rather than newer
cleaner technologies. Incentive structures
may be required to reduce technological
risk-aversion in developing country
privatized power markets.
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0  Inthe last 10 years in developed countries,
utilities have played a major role in
promoting energy efficiency. In the United
States, this has been largely influenced by
regulatory changes making investments in
conservation more attractive than
investments in generation. Current power
sector restructuring efforts have caused
many utilities to lose interest in energy
efficiency, however, as they move back
towards being straight commodity
providers of electricity at the lowest price
possible. Third-party energy service
companies are emerging to fill the
energy efficiency role, but the sheer size
limitations of such companies make, it
unclear whether they can implement
energy savings on the scale of the utilities.
Maintaining momentum for improvements
in energy efficiency will be a key challenge
in the restructured electricity sector.

Q  IPP contracts such as BOT arrangements
involve IPPs building and operating power
plants for a fixed period of time, after
which the plants are transferred to the
utility. In such cases, the IPP involvement
is time-limited, possibly causing IPPs to
have less of a long-term stake in managing
the environmental impacts of their
activities compared with domestic utilities.

Social considerations

Q Electricity is often subsidized for
residential customers, particularly in
developing countries. In countries where
per capita GDP may be in the range of a
few hundred to a few thousand dollars per
year, electricity charged at world market
rates may be unaffordable for a large
percentage of the population. As
electricity provides a broad range of useful
social services, making it unaffordable
would have wide-ranging social
ramifications.

O In connection with the above point, if
electricity become unaffordable for many
residential customers, they will be likely
to switch to other energy sources to meet
their needs. Depending on what residences
normally -use electricity for, rationing
electricity use could increase the use of

traditional fuels such as wood or charcoal.
This could lead to increased environmental
problems such as urban air pollution or
deforestation.

Q Many developing countries are engaged
in rural electrification programmes
designed to bring electricity to areas
where it is not currently available. The
implications of power sector restructuring
for rural electrification are not clear. As
many of these rural programmes do not
earn a sufficient return to be commercially
viable, privatization and competition may
serve to eliminate much rural electrification.
On the other hand, elimination of subsidies
and forcing rural customers to pay full
market rates may make some electrification
programmes more viable or may help
market adoption of renewables by
highlighting the advantages of stand-alone
wind or photovoltaic systems in remote
areas.

Q  If rural electrification programmes are
reduced or eliminated, this would severely
curtail the economic and social
development of rural areas. . One possible
consequence of this may be increased
migration of rural populations to urban
areas, further exacerbating the problems
of urban overcrowding and attendant social
ills from which many cities already suffer.

C. ACTIVITIES

In the light of the considerations outlined above,
a systematic programme is necessary to analyse the
issues and develop means of improving the
environmental and social outcomes of electric power
sector restructuring. As “developing countries”
encompass a wide range of circumstances and modes
of power sector reform, the programme will emphasize
detailed case studies of certain selected countries with
different economic development levels and electricity
sector structures. Through these studies, to be done
in active collaboration with in-country institutions, the
goal is both to assist the specific countries in their
restructuring efforts and to draw broader lessons which
can be applied to other countries facing similar
circumstances.

Each country study will emphasize the following
main steps:
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Assess current environmental protection
standards, practices and laws in the
country.

Understand the current structure of the
electric power sector and the types of
reforms proposed.

Analyse the likely implications for the
environments and for social equity as
private sector participation in the provision
of electricity increases.

Evaluate strategies to minimize the
negative environmental and social impacts

of power sector restructuring.

5. Assess the institutional capacity of
countries to implement these strategies
and identify capacity-building needs.

The alternative regulatory strategies will include
not only the traditional command-and-control type
mechanisms, but will also emphasize economic
instruments to achieve the desired aims as
cost-effectively as possible. The key will be to provide
proper economic signals to all actors in the newly
restructured electric power industry to link financial
performance with the achievement of environmental
and social goals.
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ANNEXES

1. PROJECT PROPOSAL 1: ENVIRONMENTAL AND SOCIAL IMPLICATIONS OF
POWER SECTOR RESTRUCTURING IN ASIA

I. PROPOSAL SUMMARY

1. Name of project proponent

Center for Energy-Environment Research
and Development-Asian Institute of Technology
(CEERD-AIT)

2. Type of institution

The Asian Institute of Technology (AIT) is an
autonomous, non-profit, international post-graduate
technological institution. CEERD-AIT is a unit under
the Asian Institute of Technology which serves as a
training and research support unit of the energy
economics and planning field of study under the energy
programme of AIT.

3. Project objective

To assess the environmental and social
implications of power sector restructuring in Asia and
analyse incentive mechanisms for reducing negative
environmental impacts.

4. Project description

The project will consist of the following broad
tasks:

1. Review experiences and approaches to
power sector restructuring in the region.

2. Assess the environmental and social
implications of the restructuring efforts.

3. Analyse regulatory structures and incentive
mechanisms to enhance environmental and
social outcomes.

4. Implement country study: case of
Thailand.

The country study, on the other hand, will
emphasize the following main steps:

1. Assess current environmental protection
standards, practices and laws in the

country.

2. Understand the current structure of the
electric power sector and the types of
reforms proposed.

3. Analyse the likely implications for the
environment and for social equity as
private sector participation in the provision
of electricity increases.

4. Evaluate strategies to minimize negative
environmental and social impacts of power
sector restructuring.

5. Assess the institutional capacity of the
country to implement these strategies and
identify capacity-building needs.

5. Propesed duration of the project

One year

6. Project cost

Total cost of project US$ 352 002
7. Potential collaborating or participating
organizations

UNEP Collaborating Centre for Energy and
Environment (UCCEE), Roskilde, Denmark

UCCEE will provide a specialist on energy and
environmental analysis with experience in assessment
of environmental and social implications of sector
reform programmes including the application of
specific regulatory and policy instruments. The
UCCEE will also contribute information and
experience from power sector reform programmes in
other regions.

Electricity Generating Authority of Thailand
(EGAT), Nonthaburi Province, Thailand

EGAT will provide data and information
required by the project, assist EPCCT-AIT in gathering
information if this is not available in EGAT, and
coordinate contact with private power developers-in
Thailand. The opinion of EGAT on the preliminary



36

Energy, Environment and Sustainable Development I1I

analysis and recommendations will also be sought
before preparing the final report.

National Energy Policy Office (NEPO),
Bangkok, Thailand

NEPO is expected to assist in collecting data
and information for the project. The opinion of NEPO
will be sought before preparing the final analysis and
recommendations.

II. NARRATIVE DESCRIPTION OF
THE PROJECT

1. Objective and scope of the project

The objective of the project is to assess the
environmental and social implications of power sector
restructuring in Asia and analyse incentive mechanisms
for reducing negative environmental impacts.

The project will consist of the following broad
tasks:

1. Review experiences and approaches to
power sector restructuring in the region.

2. Assess environmental and social
implications of the restructuring efforts.

3. Analyse regulatory structures and incentive
mechanisms to enhance environmental and
social outcomes.

4. Implement country study: case of
Thailand.

As the countries in the region encompass
different circumstances and modes of power sector
reform, the project will emphasize a detailed case
study that will be done in close collaboration with the
in-country institutions. The immediate goal is to assist
the specific country in its restructuring efforts and to
draw broader lessons which can be applied to other
countries. The country study will be the main avenue
through which the objectives of the study will be
achieved. The project will initially focus on Thailand.

In recent years, Thailand has been one of the
fastest growing economies in the region. Its more
than 8 per cent growth in real GDP in the 1990s has
been matched with close to 13 per cent growth in
electricity consumption. This trend is expected to
continue in the future, though probably at slightly lower
rate. The Government, through the Electricity
Generating Authority of Thailand (EGAT), plans to
add more than 2,000 MW of generating capacity

annually over the next 15 years and more than 40 per
cent of these capacity additions will be for private
power undertaking. Recently, EGAT has raised the
IPP capacity opened for first bidding to 5,800 MW
from 4,200 MW. In addition, EGAT has been actively
making progress in its bid to privatize utility operations.
For example, it has created a subsidiary (EGCO) that
is 50 per cent owned by the public to operate two of
its large combined cycle power plants. Activities are
also under way for the full privatization of the utility
itself.

The country study will emphasize the following
main steps:

I. Assess current environmental protection
standards, practices and laws in the
country.

2. Understand the current structure of the
electric power sector and the types of
reforms proposed.

3. Analyse the likely implications for the
environment and for social equity as
private sector participation in the provision
of electricity increases.

4. Evaluate strategies to minimize the
negative environmental and social impacts
of power sector restructuring.

5. Assess the institutional capacity of the
country to implement these strategies and
identify capacity-building needs.

The first step will involve closer examination
of existing pollution standards and the environmental
impact assessment (EIA) process in Thailand.
Pollution standards will be compared between new
and existing power plants and will be summarized to
include not only air emissions but also any standards
relating to water and land impacts. Thailand’s EIA
process will be compared to existing World Bank
guidelines to provide an indication of the completeness
of the Thai EIA process.

The goal of this task is to obtain a general
indication of the baseline conditions present in current
Thai environmental regulations. These regulations will
be analysed to determine whether the regulatory
conditions contain any inherent biases which tend to
favour one technology or fuel over another.

The first step will also assess EGAT guidelines
regarding environmental considerations in the IPP
contracting process. In this task, the existing EGAT
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guidelines will be studied in terms of how they affect
decisions regarding the choice of fuel, technology, plant
location, and management practice. In addition to
providing further valuable information, this task should
also assist EGAT power contracting decision makers
in determining how effectively current practices are
affecting IPP projects in the desired direction.

The second step will review the structure of the
electricity sector in Thailand. This will identify the
main actors in the sector and the existing government
regulations. The focus of this step, however, is on the
ongoing and planned reforms in the sector and the
ongoing privatization of EGAT.

An understanding of the restructuring and
privatization process will facilitate the accomplishment
of the third step. Here the environmental and social
equity issues arising from restructuring and
privatization will be identified and their impact
analysed.

With regards to the fourth step, two regulatory
tools are usually, if not always, part of an
environmental protection plan: emission standards and
environmental impact assessment requirements.
Indeed, they are important components. Yet there exist
significant limitations in the effectiveness of these
measures to optimally achieve environmental goals.
For example, emission standards specify only the
minimum level of pollution controls to be installed;
they provide no incentive for power plant builders to
go beyond the mandated minimum controls to make
the plants even cleaner. Similarly, environmental
impact assessments are fundamentally limited in that
they provide no incentive to the developer to go beyond
the minimum environmental standard specified by law.
In many cases, guidelines for impact assessment are
sufficiently loose that projects with significant
environmental impacts are nevertheless constructed
with few substantive modifications. Therefore,
emission standards and environmental impact
assessments, while necessary, often fail to achieve
environmental protection in an efficient manner.

A third necessary tool is represented by
economic incentive mechanisms which successfully
align financial performance of the private power
developer with societal environmental goals. Such
incentives encourage developers to go beyond the
minimum requirements set by the standards and
environmental impact assessment and improve
profitability in the process. Thus, the alternative
strategies will include not only the traditional

command-and-control type mechanisms, but will
emphasize economic instruments to achieve desired
aims as cost-effectively as possible. The key will be
to provide proper economic signals to all actors in the
restructured power industry to link financial
performance with achievement of environmental and
social goals.

The fourth step will, therefore, involve a review
of economic incentive mechanisms for environmental
protection which may be applicable to Thailand’s IPP
situation. The most appropriate mechanisms for further
study will be identified through analysis of the current
contracting process of EGAT and discussions with
appropriate parties in Thailand.

The fourth step also includes a study of the
experience of other countries to determine what
approaches have been successful in obtaining
cost-effective environmental protection in IPP projects
in developing countries. Again, the goal will be to go
beyond simply environmental impact assessment and
standards, and to look for more creative solutions based
on economic incentives within the contracting process.

Lastly, the economic instruments of greatest
interest will be analysed to determine the impact of
these mechanisms on project implementability,
environmental impacts, power cost, and plant dispatch.

The goal of the fifth step is the proper
application of the instruments identified under the
fourth step. This can only come from a precise
knowledge of their use and effects. Thus, the fifth
step will involve strengthening the capacity of the
institutions to use the most effective instruments. For
this purpose, training seminars and workshops will be
organized for the relevant institutions.

2. Project output

A project report. will be developed to cover the
results of the tasks outlined. The report will include:

Q A summary of the experiences and
approaches to power sector restructuring
in Asia

Q An assessment of the environmental ‘and

social implications of power sector
restructuring

Q  Asummary of existing Thai environmental
regulations for power plants, pollution
standards, and environmental impact
assessments
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O An analysis of the power sector
restructuring process and its likely social
and environmental implications

Q An evaluation of strategies to reduce
negative environmental impacts, focusing
on economic incentive mechanisms

The project should benefit EGAT and Thailand
in several ways. First, it will provide EGAT with
options to cost-effectively reduce the environmental
impacts of its planned private power projects and
privatization. For Thailand as a whole, the concepts
outlined here can provide a basis for both economically
and environmentally sustainable development over the
coming years. These concepts can easily apply to
other areas of environmental protection outside the
power sector.

An important goal of this project upon its
completion is the dissemination of information
gathered and conclusions drawn. The results of the
project will of course be presented to the Government
of Thailand through the management of the
participating institutions. In addition, as mentioned
earlier, to successfully implement the recommendations
of the project, particularly in relation to adapting
regulatory strategies and using economic instruments,
a seminar for this purpose will be organized. The
results, moreover, can also be presented in a regional
workshop organized in collaboration with international
organizations. Similarly, the results can be presented
in other international conferences and seminars in and
outside Thailand. Thus, the project should serve as
the starting point for similar work in the area of
environmental protection in the region.

3. Qualifications of the project proponent
and proposed participants

The proposed project will be principally
undertaken by the Center for Energy-Environment
Research and Development of the Asian Institute of
Technology (CEERD-AIT), the project proponent.

The Asian Institute of Technology (AIT) is an
autonomous, non-profit, international post-graduate
technological institution located in Bangkok. Its
mission is to take a leadership role in the promotion
of technological change and its management for
sustainable development in the Asian and Pacific region
through high-level education, research, and outreach
activities which integrate technology, planning, and
management. AIT has four schools, namely, the School
of Environment, Resources, and Development (SERD);

the School of Advanced Technology; the School of
Civil Engineering; and the School of Management.
Each school specializes in various fields of study. The
Energy Programme under SERD consists of three
fields of study: energy economics and planning,
electric power system management, and energy
technology.

The Center for Energy-Environment Research
and Development is under the Energy Programme of
the Asian Institute of Technology. CEERD-AIT serves
two purposes: on the one hand, as a training and
research support unit of the energy economics and
planning field of study of the Energy Programme, and,
on the other hand, as an implementing agency for
research and training projects in energy-related issues
in order to strengthen the capacity of national
governments and energy producers in energy planning
and policy formulation. '

CEERD-AIT has the experience, expertise and
the tools to carry out the proposed project. The
activities that have been carried out by CEERD since
its establishment in 1986 cover the whole spectrum of
energy planning. The activities include research studies
and regional and international training workshops and
seminars. Recently, or in the last two years, for
example, regional workshops and training seminars
were organized in relation to energy-environment
planning. CEERD has undertaken several sponsored
studies and research projects. Since 1993, for example,
it has been involved in developing an Asian version
of an energy-environment model (EFOM-ENV) which
will be used to study the relationships between energy
systems and the environment in developing countries
of the region. The team members also undertake and
publish studies and research projects on their individual
capacity. The team has also developed and has access
to the methodological tools (energy planning-related
models) for implementing its projects.

All CEERD projects have been done in close
and active collaboration of many international and
national organizations in and outside Asia. (The long
list of all these national and international agencies can
be seen in the brochure of the organization.) Its close
contact with these organizations will therefore facilitate
implementing the proposed project on a specific
country and regionwide basis.

The original concept for the project was
developed by the United Nations Environment -
Programme Collaborating Centre on Energy and
Environment (UCCEE). UCCEE, established in 1990
and hosted by the Riso National Laboratory, Denmark,



Environmental and Social Implications of Electric Power Sector Restructuring 39

has the overall aim of promoting the incorporation of
environmental considerations in energy planning
worldwide, particularly in developing countries.
UCCEE works catalytically, encouraging, promoting
and supporting research by local research institutions,
coordinating projects and disseminating information,
as well as carrying out a full in-house research
programme in close collaboration with other colleagues
at Riso National Laboratory and internationally.
UCCEE, moreover, has extensive experience in
capacity-building activities.

CEERD-AIT will work closely with UCCEE
on this project. UCCEE, which has committed itself
to shouldering a significant portion of the funding
requirements, will provide a specialist on energy and

environmental analysis with experience in assessment

of environmental and social implications of sector
reform programmes, including the application of
specific regulatory and policy instruments. UCCEE
will also contribute with information and experience
from power sector reform programmes in other regions.

For conducting the country study for Thailand,
CEERD-AIT will rely on the close and active
collaboration of the National Energy Policy Office
(NEPO) and the Electricity Generating Authority of
Thailand (EGAT). NEPO serves as secretariat to the
National Energy Policy Council, Thailand’s highest
energy policy-making body, which is headed by
the Prime Minister. The decisions made by the
Council are based on the analysis, evaluation and
recommendations of NEPO on energy issues. NEPO,
for instance, coordinated with the country’s
government-owned electric utilities (that is, including
the Metropolitan Electricity Authority and the
Provincial Electricity Authority, which are in charge
of distribution) in preparing the blueprint for the
privatization plan of the power sector in Thailand.

EGAT, on the other hand, is the state-owned
utility charged with the generation and transmission
of electricity. Until recently, EGAT has monopolized
the generation of electricity. Since the amendment
of the EGAT Act in 1992, however, EGAT has
seriously pursued privatization and opening up
generation to independent power producers. EGAT

solicits and directly approves private power proposals.
IPP adherence to the country’s environmental
standards is critically factoured in EGAT’s evaluation.
CEERD-AIT will, in particular, work closely with the
Environmental Department of EGAT, which is
concerned with evaluating the environmental impacts
of power plant projects.

4. Timetable of activities

A proposed timetable of activities is given in
table IIL.1.

The project will consist of two phases. Phase 1
may be called the overview phase, which will
accomplish the objectives of the project from a regional
point of view. It will involve review of the region’s
experiences in power sector restructuring, particularly

‘with regard to IPP contracting and privatization of

electric utilities, identification and assessment of likely
environmental and social implications of these reforms,
and analysis of regulatory and economic instruments
which will reduce the negative impacts of the reforms.
Obviously, Phase I will involve a lot of desk research.
UCCEE has indicated that it can accommodate two
months of guest research work for CEERD staff at
their offices in Riso National Laboratory (Denmark).
This should be covered under Phase 1.

The second phase of the project will be the
country study. Unlike the first phase, Phase II will
involve a lot of field research: primary data gathering
to obtain the latest statistics and information,
discussions with EGAT and NEPO officials and those
of other relevant Government institutions, and
inspection of one or two IPP power plant project sites.
This will probably take one third of the time alloted
for phase II. The same amount of time would be
spent on analysing the social and environmental
implications of the Thailand power sector restructuring
and evaluating the most appropriate economic
instruments to reduce identified negative environmental
and social impacts. The remaining period will involve
consolidating analysis and recommendations,
discussing these with NEPO and EGAT officials,
preparing the final report, and training of EGAT and
NEPO staff.



Table III.1 Project 1: Timetable of activities

Month 1

Month 2

Month 3

Month 4

Month 5

Month 6

Month 7

Month 8

Month 9

Month 10

Month 11

Month 12

Overview

1. Review of Asian experiences in power sector
restructuring

2. Assessment of environmental and social implications
of restructuring

3. Analysis of regulatory and economic instruments
to enhance environmental and social outcomes
of restructuring Thailand Country Study

4. Assessment of environmental regulations

a. Review of existing environmental laws,
standards, and EIA process

b. Assessment of EGAT environmental guidelines

S.  Study of power sector structure, regulations,
and reforms

a. Review existing power sector structure and
regulations

b. Study ongoing and planned sector reforms and
privatization of EGAT

6. Analysis of environmental and social implications
of reforms

7. Evaluation of strategies to minimize negative

impacts of reforms

8. Consolidation of analysis and recommendations

Preparation of draft report

10. Presentation to EGAT and NEPO officials

11. Writing up the final report

12. Seminar for EGAT and NEPO staff
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II. PROJECT PROPOSAL 2: DEVELOPMENT OF A METHODOLOGY FOR THE

MONETARY VALUATION OF ENVIRONMENTAL DAMAGE CAUSED BY

AIR POLLUTION FROM POWER GENERATION IN DEVELOPING
COUNTRIES AND ITS APPLICATION

I. SUMMARY OF THE PROJECT

1. Project proponent

Energy Planning Central Consultant Team

Energy Programme

School of Environment Resources and
Development

Asian Institute of Technology, Bangkok

Type of institution:

Non-profit

international post-graduate

technological institution

2. Project objectives

The goals of this project are:

}

To develop an analytical methodology for
undertaking the monetary valuation of
environmental damage of air pollution
from fossil fuel power generation; the
methodology will have to be applicable
for the conditions of developing countries

To apply this method to the case of power
plants in Thailand

This methodology is to be disseminated
to other Asian developing countries
thorough a regional workshop and
publication of the results of the project

3. Project descriptions

The project will be carried out in two phases
(and can be extended):

Phase I — Development of the methodology; in
particular this phase aims to:

Q

Highlight the importance of the
internalization of environmental costs in
integrated electric utility planning

Identify methodological difficulties facing
developing countries while carrying out
the monetary evaluation of environmental
damage

Discuss strengths and weaknesses as well
as the applicability of two methods, i.e.
damage cost method and abatement cost
method

Set up a process of applying the abatement
cost method, including basic assumptions,
data requirements, modelling, validation
of results

Set up a process of applying the damage
cost method, including basic assumptions,
data requirements, modelling, validation
of results

Set up guidelines when one method is
given priority over the other

Phase Il — Application of the methodology
recommended above to the case of power plants in
Thailand, which consists of the following issues:

Q

To collect data about the power sector in
Thailand, including technical data,
operational and economic data; data about
emission reduction technologies
implemented in Thailand

To apply the abatement cost method to
estimate the incremental costs of reducing
major pollutants (SO, NO, and particulate
matters)

To apply the damage cost method to
estimate the cost of health damage due to
air pollution from one selected power plant
(e.g. lignite power plant at Mae Moh)

To compare the results obtained by both
methods

To draw conclusions about the
applicability of the two methods in the
context of developing countries

These two phases will be followed by
dissemination of the findings:

Preparation of the final report

A regional workshop to discuss and disseminate
the results of the projects
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4. Proposed duration of the project -
1 year |
5. Project sites

Bangkok — Thailand
Chiangmai — Thailand
Lampang Province — Thailand

Denmark

6. Project cost

Total cost: USS$ 408,691
7. Potential collaborating or participating
organizations/individuals

Electricity Generating Authority of Thailand
(EGAT)

EGAT will assist the AIT project team in
obtaining the best understanding of the generating
system in Thailand through data collection .and field
visits. The assessment of EGAT about the system
performance and future development plan of the system
is a vital input for the project.

National Energy Policy Office (NEPO) of
Thailand

NEPO will participate in coordinating with other
Thai institutions for data collection, in
recommendations of the policy options derived from
the results of the project in the energy planning
procedure of Thailand.

College of Public Health/Chulalongkorn University

The College of Public Health of Chulalongkom
University will assist the AIT project team in obtaining
the best understanding of the impact of air pollution
on the public health quantitatively. It also will assist
the AIT project team in analysing the relationship
between air pollution concentration and health impact
in the Thailand case study.

Thailand Environment Institute (TEI)

TEI will participate in applying the methodology
in the case of Thailand, including participation in data
collection, model testing.

UNEP Collaborating Centre for Energy .and
Environment (UCCEE) '

_ UCCEE will cooperate with AIT in
methodology development, particularly in drawing the
experiences from similar studies done in industrialized
countries, and incorporating the specific conditions of
developing countries.

II. NARRATIVE DESCRIPTION OF
THE PROJECT

1. Background

Production of electricity in Asian developing
countries is increasingly rapidly exceeding the average
growth rate of 10 per cent per annum. Fossil fuels are
still the main source for electricity generation in these
countries (e.g. China, the Philippines and Thailand).
Air pollution from power plants burning fossil fuels
causes damage to the environment. A significant part
of these damage costs are not accounted for in the
new capacity selection process and therefore may
distort the allocation of resources. To account for this
damage, their monetary values must be quantified.
This exercise is known as quantification of
environmental externalities. Asian developing
countries are in need of the methodology allowing for
carrying out this kind of exercise, the result of which
will provide input for the internalization of externalities
in power sector planning. This proposed project aims
at providing an analytical framework for the
quantification of environmental externalities of power
production by proposing a suitable methodology and
demonstrating its applicability in a country case study.

2. Project description

To achieve the goal specified above, the project
will have two main tasks: (i) the first aims at setting
up methodology; and (ii) the second applies the
proposed method to the country case study
(for example, case of Thailand). Therefore the
activities of the projects include:

Q  Gathering of literature, analysis of
the state of the art of the issue of
environmental monetization with focus
on the damage caused by the electric
power sector. This aims at achieving the
key analytical elements, which will
contribute to the proposed methodology
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Q

Analysing the energy-environment policies
in Asian developing countries, the state of
the art of the issue of internalization of
externalities in these countries. This aims
at identification of the need for and
the potential uses of the proposed
methodology and also the specific
conditions of these countries

Setting up the procedure for application
of the abatement cost approach, with
emphasis on: basic assumptions, data
requirements, models to be used, and
validation of results

Setting up the procedure for application
of the damage cost approach, with
emphasis on: basic assumptions, data
requirements, models to be used, and result
validation

Recommendations for the use of each of
the approaches with regard to data
availability, required accuracy, and
potential uses of the results of the
quantification problem

Meeting with various organizations in
Thailand to collect data, gather information
for the application of methodology

Applying, first, the abatement cost method
to calculate the marginal abatement cost
of reduction of SO,, NO, and particulate
matters within the power sector; making
the necessary sensitivity analyses

Examining the possible dependency of the
marginal emission reduction costs on
various factors, such as technologies
employed, basic scenarios and existing
environmental regulations

Examining various uses of the resultant
set of marginal abatement cost curves of
these three pollutants

Applying the damage cost method to

calculate the damage cost of a lignite fuel
cycle in Mae Moh power plant, Thailand ,

Examining the dependency of the result
on the technologies, location, existing
environmental legislation and other
factors

Comparing the damage cost with the
marginal abatement cost to derive a

possible conclusion about the closeness of
the results of the two methods

Q  Recommendation of the method to be used
and associated values of environmental
externalities of the Thailand power sector

Q  Finally, the results of the project will be
disseminated with the organization of a
national/regional workshop

3. Qualification of project proponent
and proposed participants

The Asian Institute of Technology is an
autonomous, non-profit, international post-graduate
technological institution located in Bangkok. AIT’s
mission is to take a leadership role in the promotion
of technological change and its management for
sustainable development in the Asian and Pacific region
through high-level education, research and outreach
activities which integrate technology, planning, and
management. AIT has four schools, namely, the School
of Environment, Resources, and Development (SERD);
the School of Advanced Technology; and the School
of Civil Engineering; and School of Management.
Each school specializes in various fields of study. The
Energy Programme under SERD consists of three fields
of study: energy economics and planning, electric
power system management, and energy technology.
The topic of the proposed project falls under the energy
economics and planning field of study, in which the
energy planning central consultant team is specialized.

The Center for Energy-Environment Research
and Development (CEERD-AIT) is within the School
of Environment Resources and Development (SERD)
of the Asian Institute of Technology. CEERD-AIT
serves two purposes: on the one hand, as a training
and research support unit in the energy-environment
economics and planning field of study, and, on the
other hand, as an implementing agency for research
and training projects in energy-environment-related
issues in order to strengthen the capacity of national
governments and energy producers in the formulation
of energy policies for sustainable development.

The Electricity Generating Authority of Thailand
(EGAT) is the state-owned utility responsible for
electricity generation in Thailand. EGAT supervises
all the activities of this sector, including the operation
and maintenance of power plants, system expansion,
transmission and distribution electricity to MEA
and PEA, and power purchase from IPPs, and from
abroad.
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The National Energy Policy Office (NEPO), a
collaborating institution, which will participate in this
project, serves as the secretariat to the National Energy
Policy Council. The latter is the highest level
organization involved in the energy-related policy
decisions in Thailand and it is headed by the Prime
Minister. NEPO is responsible for (i) preparation of
the National Energy Policy and the National Energy
Management and Development Plan for the National
Energy Council; (ii) monitoring and evaluating the
implementation of the National Energy Policy and the
National Energy Management and Development Plan;
and (iii) collecting data, monitoring and analysing the
changing situation and trends in energy development
in Thailand.

The Thailand Environment Institute (TEI) is a
non-profit institution. Its main objectives are to:
conduct and implement long-term policy research on
natural resources and the environment which can lead
to the formulation of national energy-environmental
strategies; promote the leading role of business in
reducing pollution in Thailand; analyse and disseminate
reliable data and information to interested parties and
the public; cooperate with national and international
institutions in promoting environmental awareness at
both the national and global levels.

The Public Health College, Chulalongkorn
University, is a specialized academic institution in the
field of public health. It has conducted several studies
investigating the impacts of air pollution on the human
health. With its expertise and experience, the College
will play an important role in this project.

CEERD-AIT is capable of conducting research
on sophisticated methodological issues thanks to its
strong and centralized research staff equipped with
various methodological tools and computer models for
research in energy-environmental studies. CEERD has
long-time experience in conducting multi-institutional
research activities, and most of all CEERD is renowned
for its active involvement in energy-economic-
environmental studies in Asian developing countries
during the past several years. These activities include
the Regional Energy Development Programme
(REDP), which formulated and disseminated
methodology for energy demand forecasting in
relationship with economic development scenarios; and
the Programme for Asian Cooperation on Energy and
Environment (PACE-E), which provided the
methodology for incorporating the environmental
considerations in energy planning. After these two
regional programmes, the development of methodology

for the monetary quantification of environmental
externalities and their implications, which answers the
needs of countries in this region becomes imperative.

For the Thailand case study, the role of EGAT,
NEPO and TEI is indispensable both in terms of
providing country information and implementing
policy options of the finding of the project. The
country-specific data and information, analysis of the
trends in economic-energy development, national
environmental regulations are the important inputs for
the country case study, which requires the close
collaboration of local agencies.

The issue of environmental externalities of
electricity generation has been investigated most
comprehensively in the United States and also in the
European Union. However, in developing countries,
studies are few. In addition, the method, which is
suitable for developed countries, to be applied to the
context of developing countries requires additional
treatment owing to different socio-economic,
environmental, demographic and other conditions.
This proposed project will add to the
comprehensiveness of methodological issues of
environmental externalities quantification in the
developing country context.

This intended project is part of the joint
activities between CEERD-AIT and the UNEP
Collaborating Centre for Energy and Environment
(UCCEE) Riso, Denmark. UCCEE, established in
1990, has the overall aim of promoting the
incorporation of environmental considerations in
energy planning worldwide, particularly in developing
countries. UCCEE works catalytically, promoting and
supporting research by local research institutions,
coordinating projects and disseminating information,
as well as carrying out a full in-house research
programme in close collaboration with other colleagues
at the Riso National Laboratory and internationally.
UCCEE, moreover, has extensive experience in
capacity-building activities. ’

CEERD-AIT will work closely with UCCEE
on this project. UCCEE, which has committed itself
to shouldering a significant portion of the funding
requirements, will provide a specialist in energy
environmental externalities analysis with experience
in both abatement cost and damage function cost
methods. UCCEE will also contribute with information
and experience from the ExternE programme - the
project on externalities of energy conducted in the
European Union.
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4. Project outputs and dissemination

Since the objectives of this project are to design
a suitable methodology applicable for the estimation
of the environmental externalities of electric sector in
developing countries, the expected outputs will be solid
guidelines, which clearly show: (i) in what conditions,
for what purpose, one valuation method (the abatement
cost method or the damage cost method) should be
given priority over the other; (i) the procedures,
analytical models to employ the selected method to
obtain the desired quantitative values; and (iii) finally,
how to interpret the estimated values.

In addition, one part of the project output will
be the estimated environmental externalities of power
generation in the country case study, e.g. Thailand.
These estimated values could be used by the utility,
regulators and academic cycles as well. Two means
of dissemination are envisaged: through the
publication of the research report, and through a
national/regional workshop.

5. Project timetable

The tentative timetable for the first phase of
the project, which has been presented so far, is as
follows (see also table 1I1.2).

Activity . . -
No. Period of time Activity
1 6 weeks Methodological review, identification of developing country specific circumstances and
difficulties in undertaking environmental externalities valuation
2 12 weeks Methodological review, identification of basic assumptions, estimation procedures, result
interpretation and validity of the damage cost method. This step include the verification
of necessary models and software
3 12 weeks Methodological review, identification of basic assumptions, estimation procedures, result
interpretation and validity of the abatement cost method. This step include the verification
of necessary models and software
4 12 weeks Special address of the developing country context, make the necessary adaptation,
adjustments of the two methods to be applied to developing countries. This step may
include modification of models and software
5 9 weeks Combination of results of previous steps, design final methodology
6 12 weeks Data collection of the Thailand case study
7 24 weeks Application of abatement cost method in Thailand case study
8 24 weeks Application of damage cost method in Thailand case study
9 8 weeks Preparation of the report of Thailand case study
10 8 weeks Revision of general methodology with reference to the result of the Thailand case study
11 12 weeks Final report preparation
12 1 week Regional workshop




Table II1.2 Project 2: Timetable of activities

No. Activities Month 1 Month2 | Month3 | Month4 | Month5 | Month6 | Month7 | Month8 | Month 9 | Month 10| Month 11 | Month 12

9

1. | Methodological review, identification of circumstances
and difficulties in developing countries

2. | Identification of basic assumptions, estimation

procedures, validity of damage cost method,
study of models to be used

3. | Identification of basic assumptions, estimation
procedures, validity of abatement cost method,
study of models to be used

4. | Necessary adaptation, adjustments of the two method

for application to developing countries

5. | Design of the final methodology

6. | Data collection of the Thailand case study

7. | Application of abatement cost method in the Thailand
case study

8. | Application of damage cost method in the Thailand

case study

9. | Preparation of the report of the Thailand case study

10.| Revision of general methodology with reference

to the result of the Thailand case study

11.| Final report preparation e gﬁg%g’fgw

12.| Regional workshop
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PART THREE
ENERGY INFRASTRUCTURE POLICIES AND ISSUES
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IV. POLICY ISSUES AND MANAGEMENT OF STRUCTURAL CHANGES
IN THE POWER SECTOR*

INTRODUCTION

The purpose of this paper is to review the status
and potential of electric power infrastructure in the
Asian and Pacific region and put into perspective the
structural changes that are evolving in the power sector
in the region. An attempt has been made to look at
opportunities and challenges that are being brought
along with the changing power market structure and
the power industry. Some issues have been raised
that need to be addressed for allowing the integration
of private sector projects into the overall development
and management of the power sector.

[

The current situation of the power sector in
the Asian and Pacific region, particularly in
developing economies, is characterized by inadequate
infrastructure, lack of financial resources but high
demand growth for electricity. Another added
constraint has been the environmental concern that
has a consequence on fuel options for power
generation. In the supply side, and even to a certain
degree in the distribution or transmission system of
the power sector, structural changes have been taking
place from a monopoly to a competitive market.
Deregulations or re-regulations are being made in many
countries to make way for these changes. In the
process, while some countries have done well, others
are still struggling to get on board. Managing these
changes effectively is the order of the day. There is
scope for learning from the experience of each other
in managing the changes.

A. PHENOMENAL ELECTRICITY
DEMAND

To meet sustained high economic growth, the
demand for electricity in developing economies of the
ESCAP region has been growing at a remarkably high
rate and this growth is expected to continue in the
future. Electricity demand and production in the Asian
and Pacific region have been increasing at a much
higher rate than total energy consumption. Whereas

*  ESCAP secretariat, updated version of the paper presented at
the Asia Power Conference, Singapore, 24-27 February 1997.

in the 1980s overall energy consumption increased at
an average annual rate of 5.2 per cent in the Asian and
Pacific region as a whole, electricity production
increased at a much higher rate during the same period.
In developing economies, the situation presented even
more of a contrast, with significantly higher growth in
electricity generation (over 8.5 per cent as a group)
opposed to a little over 6 per cent growth in total
commercial energy consumption. Figure IV.1 shows
the past trend in the region broken down to subregions
of Asia and the Pacific.

Figure IV.1 Average annual electricity
generation growth rate

East and North-East Asia
South-East Asia
South and West Asia.

Central Asia

Pacific

(Percentage)

| W 1973-1983 1983-1993 |

Source:  United Nations, Energy Statistics Yearbook.

" The high growth rates of both energy and
electricity consumption are due to the region’s rapid
economic growth coupled with its high population
growth. With much demand as yet unmet, and
consequent per capita energy and electricity
consumption (figures IV.2 and IV.3) being at a very
low level, as compared with industrialized economies,
the high growth in electricity demand is expected to
continue. As of 1994, the per capita electricity
consumption in developing economies of the region
was only 692 kWh, compared with 7,961 kWh of the
industrialized economies of the region. Table IV.1
gives the situation of electrification in selected
economies of the region. It is surprising, but a fact,
that there are a quite a number of countries in which
the access of the population to electricity is quite low.
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Table IV.1 Population access to electricity,
selected Asian economies — 1990

(Percentage)
Bangladesh 12
Cambodia 33
China 66
Fiji 45
Hong Kong 100
India 80
Indonesia 24
Lao People’s Democratic Republic 12
Malaysia 82
Maldives 7 -
Myanmar 6
Nepal 9
Pakistan 37
Philippines 61
Republic of Korea 100
Singapore 100
Sri Lanka 29
Thailand 71
Source:  Asian Development Bank, Electric Utilities Data Book for

the Asian and Pacific Region (Manila, 1993).

Consumption {(kwh)

Source:

Figure IV.2 Electricity consumption, 1994
(kWh per capita)
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ESCAP developed economies

ESCAP developing economies

Figure IV.3 Per capita generation in selected
economies of the ESCAP region, 1994
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B. FUTURE POWER NEEDS

Electricity, as a high-grade and clean form of
energy, has many advantages in comparison with other
forms of energy. Therefore, electricity production and
consumption will continue to increase at a faster rate
than overall energy demand. Over the years the electric
power industry has become increasingly complex and
capital-intensive. Many utilities in developing
economies have seen phenomenal growth in capacity
addition in the recent past. According to an ESCAP
study’, the projected installed capacity of developing
economies of the Asian and Pacific region in 2000
was estimated to reach 735,478 MW (this figure has
since been revised upward to 789,478 MW). The
revised forecast of the likely electricity demand up to
the year 2020 in the region, disaggregated to the
subregional level, is shown in table IV.2 and
figure IV.4. The table also gives possible shares of
different types of fuel in the power generation.

C. ENORMOUS NEED FOR FUNDING

On the basis of an analysis in the above study,
the ESCAP secretariat made an estimation that
US$ 576-674 billion would be required for the supply
of an incremental electrical power capacity of
327-385 GW in developing economies of the ESCAP
region between 1990 and 2000. The corresponding
Asian Development Bank (ADB) estimate of investment
is US$ 500 billion for its member countries. The
three largest contributors to the ESCAP estimate are
China (US$ 143-181 billion for 102,000-129,000 MW),
India (US$ 83-92 billion for 55,000-61,000 MW) and
the Republic of Korea (US$ 42-46 billion for 22,000-
24,000 MW). These three countries account for nearly
50 per cent of the total investment requirement. The
estimate, which includes associated transmission and
distribution infrastructure, is indicative and likely to
vary from country to country and the type of power
plants, environmental requirements and the plant siting.
ADB estimates that the desirable limit for investment
need in the transmission and distribution system is
40-45 per cent of the total investment in the power
sector. As shown in table IV.2, with the installed
capacity to grow at an average annual rate of 7.5 per
cent during the period 2000-2010 and at 5.5 per cent
thereafter up to 2020, the total installed capacity is
expected to reach over 1,600 GW in 2010 and further
to almost 2,800 GW in 2020 in developing economies

0 2,000 4,000

6,000

8,000

United Nations, 1994 Energy Statistics Yearbook.

10,000

U ESCAP, Infrastructure Development as Key to Economic

Growth and Regional Economic Cooperation (ST/ESCAP/1364).
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Table IV.2 Asian and Pacific developing economies: future electricity generating capacity breakdown
(High-growth scenario)

Forecast/estimate
Energy source 1993 Actual 2000 Capacity 2010 Capacity 2020 Capacity
(Percentage) (Percentage) (MW)  (Percentage) (MW)  (Percentage) (MW)
Primary 26.3 124 727 26.2 206 813 27.0 440 756 33.0 918 427
Hydro 23.7 112 397 23.5 185 500 23.0 375 459 23.0 640 116
Nuclear 24 11 382 2.4 18 945 3.0 48 973 5.0 139 156
NRSE' 0.2 948 03 2368 1.0 16 324 5.0 139 156
Secondary® 73.7 349 522 73.8 582 548 73.0 1191673 67.0 1 864 686
All sources 100.0 474 249 100.0 789 361 100.0 1632429 100.0 2783113
Average growth rates 7.5 7.5 55

Source: ESCAP estimates based on World Bank, World Tables and United Nations, Energy Statistics Yearbooks.
2 Generating capacity which utilizes new and renewable sources of energy.
> Mostly steam power; the diesel and gas turbines contribution is in the range of 5-6 per cent.

Figure IV.4 Projection of installed capacity growth in the Asian and Pacific region
(developing economies)
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of the region. Hence the investment need is huge but
the traditional funding sources are limited, with only
a fraction of the requirement likely to be met by them.

D. EVOLUTION OF THE POWER
INFRASTRUCTURE

A recent major policy change noticed in the
energy sector, particularly in the electricity sector, is
in the investment and ownership pattern: private sector
participation is increasingly seen as a source of funding
in developing countries. With the rapid social, political
and economic changes in the region, many
governments are now increasingly opening up their
state-owned economic sectors to private sector
participation. This trend has been quite visible in the
power sector in recent years, particularly during the
1990s. Whereas in the past, most, if not all, utility
power sector investments had been based on public
sector loans with state guarantees, more and more
governments of developing countries, including those
from Asia, are now turning to the private sector for
the development of new electric power generating
capacity. Figure IV.5 shows the evolution of the power
infrastructure investment and ownership pattern over
the years and the likely future trend.

Figure IV.5 Evolution of structural changes
in the power industry
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E. PRIVATE POWER

Private sector funding, being often non-recourse,
may have positive impacts on the balance of payments.
While many sectors, such as communications and
construction (infrastructure) have been opened to
private sector participation in a number of countries,
the recent development of IPPs in a number of
countries has made headway in the capital investment
market for the power sector.

While the above development has attracted a-
great deal of interest, implementation has proved to
be complex and difficult and as a consequence only a
few countries have succeeded in getting independent
power generation projects under way so far. Although
there is a mixed feeling from the investors’ point of
view regarding their successes or failures in the
financial closing or implementation of projects, it is
obvious that the potential market is too big to be
ignored. The trend is therefore that the concept of
IPPs or, for 