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I.  Introduction:
Looking ahead

1. Currently, just over a billion people in the industrialized countries use
nearly 60% of the world’s commercial energy supply, while 5 billion people
living in the developing countries consume the remaining 40%. The billion
well-off people use 25 times as much energy as the poorest billion, and
about 1.6 billion people have no access to reliable modern forms of energy
such as electricity, gas, and liquid fuels. Many of these people live in the
developing member countries (DMCs) of the Asian Development Bank
(ADB), and most of them are poor. To alleviate this situation, energy sup-
plies need to be expanded to progressively reach out to all those who do
not have access to modern forms of energy. The poor, in particular, need to
be provided with a minimum amount of energy at an affordable price. To
achieve this goal, energy needs to be produced and supplied at least cost.
Cleaner production processes for energy need to be adopted to minimize
environmental degradation, something that often affects the poor the most.
ADB’s goal in the energy sector will, therefore, be to increase the availabil-
ity of energy in a least-cost and environmentally friendly manner and to
improve access to energy for people in its DMCs, particularly the poor.

2. In pursuing this goal, ADB will undertake interventions in the energy
sector that will support the overarching objective of poverty reduction. The
operational priorities that will be particularly relevant to the energy sector
are (i) environmental protection, (ii) good governance, (iii) private sector
development, and (iv) regional and subregional cooperation. Environmen-
tal improvement will be promoted through the continued support for end-
use efficiency, renewable energy, improvement in technical efficiencies,
and switching to cleaner fuels. Economic efficiency will be promoted
through well-sequenced restructuring processes and the creation of an
enabling environment for private sector investment that will facilitate
development of competitive markets. Increasing access to energy for the
poor, particularly those in rural areas, will receive special attention. Invest-
ments in the rural energy sector will aim to have a direct impact on
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employment generation by opening opportunities for small and medium
enterprises. The availability of environmentally clean forms of energy in
rural households as replacement for firewood and biomass will help reduce
indoor pollution and contain its adverse impact on health, particularly for
women. Through access to electricity and other forms of modern energy,
communities will be enabled to improve the various facilities that benefit
the poor, such as basic education and primary health care, and increase
economic opportunities by raising productivity through the use of mecha-
nized implements. A cleaner environment based on less polluting energy
generation will be encouraged to benefit all. Through these various
approaches, ADB’s energy sector assistance will aim to improve the quality
of life of the people, particularly of the poor, in the Asian and Pacific region.

3. The 1995 Energy Policy1  called for a review in three years. The review
has been delayed, partly because of the uncertainties in the sector and the
region arising from the Asian financial crisis and partly to await adoption of
the Poverty Reduction Strategy in November 19992  that made poverty
reduction the overarching goal of ADB. The review takes into account com-
ments and suggestions received after its circulation through the Internet.3

The rest of the paper is divided into four sections: background describing
the past energy sector policies and operations; the changing context, as
underpinned by recent developments relevant to ADB’s energy sector policy
and operations; future assistance in this changed context; and conclusions.
Notwithstanding the changed circumstances in the region, most of the policy
directions contained in the 1995 Energy Policy continue to remain relevant
and valid, and the logic of the associated discussions in that paper contin-
ues to be robust. Future ADB assistance will need to focus on activities that
help reduce poverty, promote private sector investment in DMCs, address
regional and global environmental impacts, and enhance regional coop-
eration and trade in the energy sector.

1 R4-95, Revision 2. Bank Policy for the Energy Sector, October.
2 R179-99. Fighting Poverty in Asia and the Pacific: The Poverty Reduction Strategy of the

Asian Development Bank, October.
3 In July 2000, the working draft of the review paper was posted on ADB’s web site. Letters

were also sent to 31 institutions, organizations, and consultants, seeking their comments
and suggestions.
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II.  Past policies and
operations

A. Energy policies of 1981 and 1995
4. The first Energy Policy Paper,4  which was issued in March 1981, focused
on overcoming the crisis caused by the oil price shocks and laid consider-
able emphasis on supply augmentation in the DMCs, based on developing
indigenous energy resources. There was a need for large investments to
meet the energy requirements of rapidly growing economies in the DMCs.
ADB’s response was to help create the energy infrastructure, address the
environmental and social impacts of new projects, mitigate pollution from
existing facilities, and catalyze and augment external capital flows to its
DMCs.

5. The second energy policy paper (the 1995 Energy Policy), issued in
October 1995, focused on enabling private investments in the energy sector,
demand-side management (DSM), integrated resource planning, energy
efficiency, and the local and national environmental considerations relat-
ing to the sector. The recommendations were presented in three parts
corresponding to the power subsector (electricity), the hydrocarbon
subsector (coal, oil, and gas), and the rural energy systems (including
renewable energy sources). However, the focus of ADB’s assistance was
similar in all the subsectors, which can be summarized as (i) preferential
allocation of ADB’s resources to the DMCs willing to restructure their energy
sector to improve efficiency and to attract private investments to meet
incremental demand; (ii) support to the build-operate-transfer (BOT) type
of projects in the private sector, as well as joint-venture projects between
government utilities and private investors as key vehicles for private
investment; (iii) emphasis on both supply-side and demand-side energy
efficiency improvements before providing assistance for capacity addition;
(iv) emphasis on comprehensive environmental protection at all stages of

4 Working Paper No. 2-81. Role of the Bank in the Energy Sector in the Region, March.
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the project cycle; (v) support for the development and utilization of natural
gas resources in the DMCs; (vi) promotion of regional trade in energy; and
(vii) promotion of rural energy supply and renewable energy development,
based on decentralized systems, internalization of all environmental costs
and benefits, adoption of life-cycle costs for comparisons, private initiatives,
and institutional sustainability. The 1995 Energy Policy explained that ADB’s
rationale for not being involved in nuclear power development was based
on concerns related to the transfer of nuclear technology, procurement limi-
tations, proliferation risks, and environmental and safety aspects.

6. The 1995 Energy Policy emphasized that energy sector operations
needed to be financially robust and highly efficient. By the mid-1990s, the
state-owned entities in the energy sector, which functioned as monopo-
lies, had become very large but had little prospect of incremental gain from
economies of scale with further growth. It had already become evident that
many DMCs favored investments by the private sector in the hydrocarbon
subsector, and the 1995 Energy Policy acknowledged that direct state
involvement was just a transitory phase to initiate the subsector activities.
Similarly, private investments were encouraged in the power subsector.

7. The 1995 Energy Policy also advocated the use of market prices, where
possible, and for full costs of supply to be reflected in administered prices
where they were necessary, as well as avoidance of subsidies and cross-
subsidies. It sought the establishment of independent regulators to adjust
electricity tariffs on the basis of transparently promulgated tariff principles.
Since coal and oil had international price benchmarks, pricing was a less
important issue.

B. Review of energy sector operations
in 1995–1999

8. During 1995–1999, ADB approved 40 loans totaling $4.83 billion in the
energy sector. This represented a share of 11.0 percent in the total number
of loans made by ADB during that period. In terms of combined loan amount,
the share of the energy sector was 15.5 percent. Both percentages were
significantly lower than those for the period 1967–1994 (Table). The total
number of technical assistance (TA) projects approved during 1995–1999
in the energy sector was 141 (or 9.8 percent of TA operations covering all
sectors) with a total value of $74.1 million (or 9.4 percent of the total for
ADB), both below the corresponding 1967–1994 shares. The decrease in
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the share of the energy sector in recent years was mainly caused by 
(i) major expansion in ADB assistance to the financial and social sectors,
particularly in the crisis-affected DMCs; (ii) a slowdown in energy invest-
ments due to uncertainties arising from the crisis; and (iii) an increasing
involvement of the private sector. However, in absolute terms, ADB assis-
tance to the energy sector remained at the historical level of about eight
loans per year, and the annual lending amount increased to almost
$1 billion.

     Past energy sector operations of ADB: 1967–1994  and 1995–1999

  1967–1994   1995–1999
              Number Amount Number Amount

Loans, total ADB 1,288 51.12b 364 $31.19b
Loans, energy sector 231 12.68b 40 $4.83b
Share of energy sector 17.9% 24.8% 11.0% 15.5%

TA operations, total ADB 2,786 $970.5m 1,439 $811.1m
TA operations, energy sector 317 $101.3m 141 $74.1m
Share of energy sector 11.4% 10.4% 9.8% 9.4%

ADB = Asian Development Bank; b = billion; m = million; TA = technical assistance

9. ADB’s lending and TA operations in the energy sector during 
1995–1999 were clearly driven by the policy thrusts of the 1995 Energy Policy.
This is evidenced in Appendix 1, which classifies all loans and TAs processed
by the two energy divisions under the nine recommendations for the power
subsector, eight recommendations for the hydrocarbon subsector, and five
recommendations for rural energy contained in the 1995 Energy Policy.

10. In terms of the beneficiaries of the 40 energy sector loans, there were
six rural electrification projects in Bangladesh, Bhutan, Lao People’s Demo-
cratic Republic (Lao PDR), Nepal, and Thailand. Two program loans and a
TA loan supported power subsector restructuring in Indonesia and the
Philippines, and included consulting services to draw upon the best inter-
national practices. A renewable energy loan to India promoted wind and
biomass-based power, and sought to strengthen the agency set up to pro-
mote sustainable development and finance self-sustaining investment in
renewable energy and energy efficiency. Four loans provided to the People’s
Republic of China (PRC) supported increased utilization of natural gas in
urban areas and environmental mitigation in heavily polluted areas by
improving energy efficiency. Six loans financed thermal and hydropower
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projects in the PRC, Lao PDR, Nepal, and Pakistan promoting, inter alia,
regional energy trade, cross-border environmental mitigation, clean coal
use, and public-private partnership. There were 14 loans for power trans-
mission and distribution projects mostly associated with transmitting power
from generating stations financed by the private sector, thus strengthening
public-private partnerships; some facilitated system integration and improve-
ment of supply-side efficiency. In the gas subsector, a loan for a liquefied
petroleum gas pipeline project in India sought to promote the concept of
open-access pipelines for transporting hydrocarbons. Another loan to
Indonesia for natural gas transmission stimulated additional private sector
investments in gas production served by this line,5  and provided the infra-
structure required for the export of gas from Indonesia to Singapore via
Batam Island and the distribution of natural gas in the export production
zone in Batam Island. A loan to Sri Lanka financed oil refinery rehabilita-
tion to improve supply-side efficiency. Finally, three loans to the Kyrgyz
Republic and Mongolia promoted energy conservation and district heating
rehabilitation and efficiency improvements.

11. While the two energy divisions focused on creating conditions con-
ducive to private investment in the DMC energy sector, the Private Sector
Group provided direct assistance to four energy sector projects developed
by the private sector in the PRC, India, Nepal, and Pakistan with ADB assis-
tance totaling $164 million and complementary loans totaling $315 million.

12. All of these loans are ongoing. Of the energy sector loans approved
prior to 1995, 98 projects have been post-evaluated. Out of these,
78 percent were rated as “generally successful,” 19 percent as “partly suc-
cessful,” and 3 percent as “unsuccessful.” This compares favorably with
the ADB-wide average of about 89 percent of the projects being rated in the
two higher categories. The experience in financing these projects has pro-
vided lessons on (i) critically assessing energy demand to avoid overcapac-
ity or underutilization of capacity, (ii) incorporating appropriate cost recovery
and energy efficiency mechanisms on both supply and demand sides,
(iii) considering environmental factors in energy development, and
(iv) improving the institutional capacity of energy entities in DMCs with a
view to redefining the role of government, and enlarging the scope for private

5 Some of these are small and marginal fields, and would not have been brought to the
production phase but for the provision of gas transmission infrastructure under the
ADB loan.
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sector participation. Analysis of the project performance rating of the ongo-
ing loans (approved since 1995) suggests that implementation progress has
not always been satisfactory mainly because of (i) lack of counterpart funds
that DMCs could provide during the financial crisis, (ii) changes in project
scope because of changed priorities, (iii) land acquisition and right-of-way
problems, and (iv) delays in obtaining wider public acceptance on policy
issues and similar delays in legislation linked to program loans.

13. Of the 141 TAs, 10 were regional TAs, 87 were advisory and opera-
tional TAs, and 44 were project preparatory TAs. The TAs addressed a wide
range of concerns discussed in the 1995 Energy Policy. Many of them
addressed multiple concerns, but, for convenience, only the most promi-
nent one has been used for classification in Appendix 1. Overall, there is
clear evidence that ADB’s lending and TA operations have been driven by
the thrusts of the 1995 Energy Policy.

14. The energy sector operations continue to be an important compo-
nent of ADB’s overall assistance and an area of comparative strength. The
strength is derived mainly from ADB’s technical expertise, as well as its
regional location and close work with DMCs during project and policy for-
mulation, implementation, and evaluation. Building on this strength, ADB
has been able to arrange major cofinancing for energy sector projects: $0.8
for every $1 lending from its own sources.6  Regional cooperation is another
area of comparative strength as demonstrated by the projects in the Greater
Mekong subregion. So also is ADB’s ability to assist both the public and the
private sectors from under one roof, and combine policy advice and private
sector investment.

C. Energy sector policies of other multilateral
development banks

15. The World Bank’s operations in the energy sector have been directed
by two policy papers published in 1993, namely, The World Bank’s Role in
the Electric Power Sector: A World Bank Policy Paper  and Energy Efficiency
and Conservation in the Developing World: The World Bank’s Role. Cur-
rently, an energy strategy is being prepared mainly to realign the focus of

6 During 1970–1999, 124 energy sector projects attracted cofinancing of $14.5 billion, of which
$8 billion was from official sources, $4 billion from export credit agencies, and $2.5 billion
from commercial sources.
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the World Bank’s energy practices to poverty reduction. It is expected that
the new strategy paper will be considered by the World Bank Board in early
2001. The Inter-American Development Bank has an operational policy for
the energy and electric energy sector to guide staff and assist borrowing
member countries. The objectives of the policy are (i) to efficiently meet
the energy requirements of member countries derived by the process of
socioeconomic development; (ii) to accelerate growth and diversification
of the energy supply; and (iii) to foster energy conservation. The European
Bank for Reconstruction and Development approved its Energy Operation
Policy on 10 May 2000. The paper maintains the thrust of the previous policy
and expands on how to achieve its objectives in light of the experience
gained from the projects. In particular, the paper emphasizes the impor-
tance of promoting market development and the efficient use of primary
energy, including improvements in conversion, transmission, distribution,
and consumption.
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III.  Changing context of
the policy review

16. The following recent important developments warrant certain reori-
entation in ADB operations to the energy sector.

(i) Access to modern forms of energy is a key determinant of the quality
of life and the level of social development. ADB has adopted poverty
reduction as its overarching goal. Other strategic objectives, such as
economic growth, environmental protection, gender equity, and
human resource development have to be pursued in ways that con-
tribute effectively to poverty reduction. The framework for poverty
reduction comprises three pillars, namely, pro-poor, sustainable eco-
nomic growth; social development; and good governance. Within this
framework, ADB is mainly concerned with medium-term interven-
tions (such as those that help address structural issues affecting the
delivery of basic services and other targeted poverty interventions)
and long-term impacts (such as those that stimulate pro-poor growth
and encourage expansion of the private sector). The energy sector
operations will be designed to support ADB’s approaches to poverty
reduction.7  Energy does play an important role in meeting basic needs.
Even though modern energy is not a substitute for other development
interventions, it contributes to them, and the lack of access to mod-
ern energy has been shown to correlate closely with many poverty
indicators. Access to modern forms of energy makes possible greater
gains in productivity, education, agriculture, and private investments.
Such access is necessary (though not sufficient) for income genera-
tion among the poor people in the DMCs.

7 Starting 2001, all ADB projects will be classified in two categories: (i) poverty interventions
(with a subcategory of core poverty interventions) that are designed to disproportionately
benefit the poor; and (ii) pro-poor growth that must have direct and/or indirect impacts
on the poor.
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(ii) ADB has formulated a comprehensive private sector development
strategy8  aimed at strengthening the role of the private sector as the
motor of growth in Asia. The strategy consists of a systematic and
coherent framework with the following key elements: (a) creating an
enabling environment through public sector operations to spur entre-
preneurial development and stimulate domestic and foreign private
investment; (b) availing of all possible opportunities to “crowd in” pri-
vate sector participation; and (c) continued leveraging of large
amounts of funds from commercial sources through participation in
private sector projects that have clear development impacts, mainly
in infrastructure and financial sectors. Within this framework, ADB’s
operations will focus on four areas: (a) assistance to foster effective
governance in the public sector and help DMCs promote good corpo-
rate governance; (b) support for policy reforms and capacity building
to strengthen financial systems; (c) development of workable public-
private partnerships to involve the private sector in infrastructure; and
(d) assistance in preparation, financing, and risk management of
regional projects that involve private sector participation.

(iii) With the significant use of fossil fuels, particularly for power genera-
tion, there is a great risk of acid rain, which could inflict long-term
damage in the immediate vicinity and the region and be very difficult
to reverse. Improved modeling techniques have made it possible to
better understand the impacts of emitting oxides of sulfur and nitro-
gen; DMCs need to use them for early warning. Further, there is
increasing evidence of global warming because of human activities
that alter the chemical composition of the atmosphere through the
buildup of greenhouse gases (GHGs).9 The levels of GHGs rise mostly
during the production, transport, and use of fossil fuels. As the largest
share of historical and current global emissions of GHGs has origi-
nated from the industrialized countries, the Kyoto Protocol to the
United Nations Framework Convention on Climate Change (UNFCCC)
specifies targets for GHG emission reduction in developed countries
from their 1990 levels by an average of 5.2 percent in 2008–2012. Once
the Kyoto Protocol is ratified, it will create a market for GHG credits
that can benefit DMCs where the marginal costs of GHG abatement
will be lower. Further, with technological improvements, clean energy

8 R78-00. Private Sector Development Strategy, March.
9 Carbon dioxide, methane, nitrous oxide, hydrofluor carbons, perfluor carbons, and sulfur

hexafluoride.
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options that do not pollute are becoming commercially available, some
of which are infinitely renewable, such as solar and wind energy. The
energy sector operations need to recognize these developments and
support the move toward cleaner energy at the global level.

(iv) During its close association with the development of the energy sec-
tor in its DMCs, ADB has gained significant comparative advantage in
pursuing regional cooperation, which has the potential of becoming
an important development strategy in Asia. Regional cooperation
involves encouraging complementary activities across borders to
accelerate economic growth. By enlarging markets beyond national
boundaries, energy sector development in the region can be acceler-
ated and the region can become more attractive for private investors.
Viable opportunities in this regard exist in the Greater Mekong, Cen-
tral Asia, South Asia, Southeast Asia, and Pacific regions.

(v) The large devaluation of domestic currencies experienced during the
Asian crisis bared the high exchange risk associated with power pur-
chase agreements (PPAs) for power plants funded primarily with for-
eign resources. The slowdown of economy also caused stagnation or
reduction in energy demand. The crisis led to steep rises in prices of
fuel and electricity tariffs to protect the financial health of state-owned
energy sector companies. In DMCs where this was not possible due to
social considerations and consumer resistance—and where PPAs
insulated the power generators from demand and exchange risks—
the burden of devaluation and excess overcapacities had to be borne
by large budgetary support. Structural weaknesses that prevented fur-
ther efficiency improvements in the sector were accentuated during
the financial crisis, but the slowdown in demand growth and accord-
ingly lower investment requirements have provided a window of
opportunity to restructure the sector by unbundling various activities,
establishing independent regulation, and enlarging private sector par-
ticipation in a more competitive framework. The evolution of com-
petitive electricity markets in developed countries has provided
examples that can be suitably emulated in DMCs to increase economic
efficiency and help realign risks associated with long-term investments
in energy projects. The BOT model, which has been extensively used
for making power projects in DMCs bankable, has demonstrated
advantages when used judiciously. However, when competition
among large number of buyers and sellers is possible, merchant power
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plants are a preferred modality for private sector participation in the
power subsector.

A. Poverty reduction
17. In Asia close to 900 million people are poor. About a third of the rural
population lacks access to modern forms of energy. The priority for the poor
is the satisfaction of basic human needs, such as food security; productive
employment; and access to health services, education, housing, clean water,
and sanitation. As the basic needs get satisfied, access to modern forms of
energy becomes important due to the beneficial direct and indirect im-
pacts, and the actual level of energy consumption is influenced by the avail-
able rural energy services and their affordability. Pro-poor energy supply
implies that the focus is on maximizing impact rather than output. The chal-
lenge is to do it in a cost-efficient way.

Impact of energy services on the poor
18. There is substantial and consistent empirical evidence that economic
growth is a necessary but not sufficient condition for the reduction of both
absolute and relative poverty. In general, there is broad agreement on the
links between energy and poverty reduction, but hard data on the absolute
or relative magnitude of the welfare impacts of different kinds of interven-
tions in the energy sector are not available. Electricity is the most conve-
nient form of energy for most applications other than transport, and even
small quantities dramatically improve the quality of life. However, the
consumer-supplier links at the point of delivery are notional, which makes
it difficult to identify direct project beneficiaries (except for projects
extending supply only to new consumers such as rural electrification
schemes). Further, when various sectors of the economy use electricity and
other energy resources as essential inputs to produce goods and services, a
second tier of beneficiaries is created, but they are not always linked to the
power or energy project. The lack of analytical work in assessing the im-
pact of such projects on poverty reduction points to the need for building a
body of evidence and experience with future ADB operations.

19. Improving access to and broadening the choice of energy sources for
households and rural communities may affect welfare among poor house-
holds in several ways. It allows them to shift from biomass fuels to kero-
sene or gas for cooking, install electric lighting in homes and schools, and
use refrigerators in community health clinics. Such interventions may enable
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households to use more energy services, either because the access is pro-
vided for the first time, or because it reduces prices when compared with
cash and noncash costs of traditional energy sources. Greater use of energy
services may result in other benefits, particularly better health and educa-
tion, higher productivity of labor, and the poor having easier entry in labor
markets. Access to modern forms of energy may have other direct welfare
effects on poor households in terms of time and effort because of a  reduced
need to gather biomass and other traditional fuels, and by extending pro-
ductive activities to evenings. This allows diversification of household labor
and results in increased individual labor productivity. While the diversifica-
tion of labor allows households to reduce risk exposure and vulnerability
by increasing the number of household income sources, increased labor
productivity is directly income enhancing. As income rises above subsis-
tence levels, energy for lighting, refrigeration, and productive activities bring
possibilities for introducing more advanced welfare-enhancing measures
in education, health, and communication. Use of even small quantities of
energy can have substantial effects on household welfare and the ability
for coping with disasters.

20. There are some indirect effects of improved energy services, which
generally arise from two sources: improved efficiency of the sector result-
ing in larger national wealth, and savings from cuts in poorly targeted,
nontransparent subsidies. Their impact on the poor depends on the way
the benefits will be distributed. Potential beneficiaries can be divided into
three groups: (i) those who benefit directly from the wealth effect, at times
through increased employment in the organized sectors; (ii) those who
benefit from the use of the improved facilities available to all (broadcast-
ing, transport, education, and health services), including those who obtain
employment in the informal labor market that flourishes with better infra-
structure; and (iii) those who benefit from well-targeted subsidies. The poor
households are usually among the second and third beneficiary groups.

21. Initially poor households face the obstacle of high upfront costs of
connections, fixtures, and appliances in switching from traditional to mod-
ern forms of energy. Once households gain access, their energy consump-
tion depends on affordability. The pricing of fuels influences the amount
consumed and the share of income it absorbs. Energy consumption and
income are positively related, but while energy spending rises with income,
it generally does so less than proportionately. The poor generally spend a
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much higher portion of their income on energy than the rich do. Use of
instruments to defray the upfront costs and well-targeted subsidies can help
mitigate this disproportionate cost burden.

22. The delivery of basic human needs—potable water, sanitation, pri-
mary health, and basic education—and improved employment opportuni-
ties are commonly pursued for poverty reduction. They benefit the poor
and disadvantaged directly by strengthening their capacity to earn more
and withstand misfortunes. However, delivery and monitoring of these
poverty reduction measures are positively influenced by the availability of
modern forms of energy, particularly electricity. Piped water, refrigeration,
electric lighting, and telecast educational programs have a positive welfare
impact on communities.

23. In the context of employment and income-generation opportunities,
the beneficial results of providing modern forms of energy are more visible.
Agricultural implements, including pumped irrigation, help increase pro-
ductivity and output, which potentially benefit both the owners and the
poor farm workers. The availability of powered vehicles brings communi-
ties closer to markets. If a region has natural resources and other factors of
production, the availability of electricity allows entrepreneurs to establish
manufacturing facilities and provide formal employment to a larger num-
ber of people, which in turn brings more income-earning opportunities to
the poor. The availability of electricity allows communities to develop cot-
tage industries, like weaving using powered looms, for earning higher
incomes. Electricity can also bring new opportunities at the household level,
as lighting extends store hours, refrigeration allows stocking of a wider range
of goods, and services like tire repair can be started. Electricity helps improve
communications and media coverage that bring communities closer. In
general, provision of electricity increases productivity, which is reflected as
higher wages in the organized sector and in the cottage industries as higher
household incomes. Further explanation of the links between energy
services and poverty is given in Appendix 2.

24. New investments in energy sector projects on their own will not be
sufficient to reduce poverty in the DMCs. Social efforts and investments
other than in energy development are essential for removal of the causes of
poverty, particularly abject poverty. However, should DMCs not have
adequate resources to invest in their energy sector, there will be serious
negative implications: (i) economic growth will slow down for want of
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energy, which will reduce the employment opportunities; (ii) shortages will
create scope for corruption that will drive up prices; and (iii) power out-
ages during the evening peak load time will curtail commercial activities,
impair leisure activities, and have a negative impact on education by
reducing study hours. Under such circumstances, poverty reduction pro-
grams could severely contract. Hence, there is a need for continuing ADB’s
role in the development of the energy sector in its DMCs.

25. The energy sector is being restructured in many DMCs, consistent with
overall macroeconomic and other reforms. This often involves rapidly
unbundling government-owned utilities, increasing private sector
involvement, and developing competitive markets. These changes will have
repercussions on social, economic, and environmental aspects of the energy
sector. In the long run, they will contribute to poverty reduction, enhanced
private sector participation, and good governance. Such private sector par-
ticipation in competitive markets leads to higher efficiencies and also
reduces budget subsidies and the government’s capital investments, which
will free up resources that can be allocated to poverty reduction. With the
restructuring, new projects will tend to be smaller, and the energy sector
will be more efficient and competitive. Projects will tend to be localized
and the operations may have more grassroot-level participation.

Approach to rural energy services
26. A large percentage of the population living in the rural areas of the
DMCs is poor. To improve economic opportunities for them and to slow
down migration to already crowded urban areas, the government has a
legitimate role in improving access to electricity and commercial energy
supplies to such rural and remote areas. In the context of sector unbun-
dling and privatization of energy entities, the government’s role in ensuring
access has to be fulfilled in such a manner as not to dilute the commercial
and financial discipline of the energy entities. Extensions of the power or
gas distribution systems (using pipe network) to rural areas are generally
not attractive to profit-oriented supply entities, as such extensions initially
generate very low volumes of revenue in relation to their capital require-
ments. When delineating franchise areas for power and gas distribution
companies, there could be a reasonable mix of profitable urban areas and
less profitable rural areas, and the social obligation of having to extend the
system to the latter and meeting rural demands could be made a part of the
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franchise conditions. Alternately, the rural franchise could be separated and
competitive bidding used so that bidders compete to keep the cost of sup-
ply low. Regulatory provisions may allow a higher rural tariff, particularly for
large rural consumers, to enable the utilities to recover the higher costs, or
use less expensive design standards (without sacrificing safety standards)
and lower quality of supply, appropriate to the nature of demand in the
rural areas. Should the high rural tariff make electricity unaffordable for
most consumers, the government can consider providing a direct subsidy
to the franchise holder for meeting the social obligation, with the amount
of subsidy determined through competition for the franchise.

27. It is important that rural expansions of energy supply be timed to coin-
cide with implementation of integrated rural development projects cover-
ing water supply, irrigation, farm-to-market roads, sanitation and sewerage,
agricultural processing facilities, and public health and education facilities,
so that the synergy among these activities stimulates economic growth and
reduces poverty while increasing the demand for energy and improving
load factors.10  Further, to facilitate access and improve effectiveness, the
government may, through institutions like the Grameen Bank in Bangladesh,
organize microcredit programs for consumers to undertake house wiring
or to purchase household equipment to use electricity and gas and make
initial deposits for electricity or gas connection. Studies have shown that
such initial costs are key inhibiting factors for providing new connections.

28. Close attention should also be paid to ensuring that the distribution
utilities are not compelled to expand the system unless such expansion
proves to be a lower cost option than decentralized energy options, such as
isolated mini grids using only small diesel generators or in combination
with renewable energy options. The comparison should be made on the
basis of life-cycle costs and internalizing all environmental effects. If the
grid expansion option turns out to be uneconomic, then the isolated grid
options and decentralized energy options should be pursued. In the cases
when it is not sufficiently attractive for the private sector to provide off-grid
electrification, nongovernment organizations (NGOs) or civil society could

10 Load factor is the ratio of average and peak demand. Since planning for power generation
capacity is linked to peak demand, a high load factor allows greater utilization of available
generation capacity and thereby lowers the cost of supply.
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be directly involved. In cases where private sector sponsors are interested
in pursuing off-grid electrification as a monopoly, they will need to
be regulated.

29. The viability of rural electrification in DMCs is expected to be enhanced
through decentralized small grids using “micropower,”  i.e., the generation
of electricity by small-scale fuel cells, gas turbines, and photovoltaic solar
cells. While the appropriate technologies for micropower have been avail-
able, recent deregulation of the power sector in industrialized economies
has attracted venture capital and a focus on their commercial application,
mainly because (i) in the case of remote locations, local power plants offer
cheaper options as transmission losses are avoided and surplus heat can
be utilized; (ii) microgenerators are exceedingly clean; and (iii) supply
reliability can be enhanced by offering users control over the operation. It is
expected that, over the next 15 years, the cost of generation capacity for
small sets in the kilowatt (kW) range could become comparable to pulver-
ized coal plants, i.e., $1,000 per kW. This trend is apparent in the application
of photovoltaic technology for less than 10 kW size, wherein the cost is a
quarter of the 1970s levels. As fuel cells and microturbines also develop
further, providing access to reliable electricity in remote regions of DMCs at
reasonable costs becomes easier.

30. There has been a trend in recent years toward decentralization and
devolution of responsibility for urban services, including infrastructure, from
the central government to the local level. Decentralization and devolution
cover the transfer of responsibility for planning, management, and raising
and allocating resources from the central government and its agencies to
regional and local governments, semi-autonomous public authorities, NGOs,
and the private sector. Like other urban infrastructure services, responsibility
for energy supply, particularly in off-grid areas, can be devolved to the local
level. Technical and institutional support can be provided by the national or
regional energy agencies. ADB will encourage market-based mechanisms
to attract private expertise and investment for decentralized energy options,
and will help identify appropriate forms of private sector participation and
develop the necessary regulatory environment. ADB financing may be pro-
vided for decentralized energy systems to local governments/private sector
providers/NGOs through appropriate development finance institutions.
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Approach to subsidies
31. Subsidies have been extensively used by the DMC governments in the
energy sector to benefit particular classes of consumers (such as the poor,
rural consumers, and residential consumers), or activities (such as irriga-
tion, fertilizer production, and goods transportation). Such subsidies have
often (i) failed to benefit the target population;11  (ii) distorted the relative
price of fuels, inhibiting fuel switching based on true economic costs, or
using renewable energy options; (iii) sent price signals that promoted
inefficient consumption; (iv) imposed a heavy burden on the supply sys-
tem and environment; (v) eroded the ability of the utility to undertake sys-
tem expansion and connect new customers without additional budget
support; (vi) imposed a heavy and often unsustainable burden on the gen-
eral tax revenues; and (vii) impeded the efficient development of indig-
enous energy resources. In DMCs where the electrification ratio is low and
only a privileged part of the population has access to electricity and com-
mercial fuels, the diversion of the state’s general tax revenues to subsidize
electricity and fuel consumption raises troublesome moral and governance-
related questions.

32. In the power subsector, governments have traditionally subsidized the
sector as a whole by (i) provision of grants and low-interest loans to the
utilities; (ii) provision of excessive equity without dividend expectations;
(iii) exemption of the utilities from corporate taxes, import duties, property
taxes, and even value-added tax; and (iv) frequent rescheduling, and often
cancellation, of debts owed to the governments by the utilities. Further, the
governments have seldom allowed utilities to adopt tariffs to recover the
full cost of supply, and in most cases required cross-subsidies from indus-
trial to residential consumers, and from urban to rural and agricultural con-
sumers. Instances of the utilities being compelled to supply electricity to
certain classes of consumers free of charge or at a nominal insignificant
charge are also known.

33. ADB’s approach has been to discourage subsidies given to the utilities
that distort the market, such as concessional loans or grants, excessive
equity, and tax exemption. These instruments erode the financial discipline

11 A number of studies indicate that electricity subsidies have actually benefited the rich
rather than the poor for whom they are intended, particularly when the electrification
ratio is low and rural poor are not even connected to the distribution network.
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of an essentially commercial operation. Internal cross-subsidies between
different consumer categories must also be minimized or eliminated as
they give the wrong price signals, which promote uneconomic consump-
tion. At the same time, ADB is cognizant of the legitimacy of the government’s
responsibility to provide access to electricity and commercial energy to those
living in remote and rural areas,12  and to provide financial support for the
minimum consumption of electricity by the poorest sections of the society,
who cannot afford to pay the full price. However, these objectives should
be achieved in a transparent and efficient manner, and when the subsector
has been restructured to extend consumer choice, such subsidies should
not create entry barriers. Use of a low lifeline tariff for a minimum con-
sumption level by the poor is an acceptable option, and if the average elec-
tricity tariff does not allow full cost recovery, transparent budgetary support
will be necessary. The use of budgetary support to meet part of the cost to
extend supply to new regions is also justified as long as it removes from the
existing consumers the burden of system expansion, which would inher-
ently be inefficient during the initial few years.

B. Private sector participation and sector
restructuring

34. Experience has shown that when properly regulated and operating
under competitive market conditions, the private sector can generally use
resources more efficiently than the public sector. Vertically integrated
monopolies in the energy sector are being unbundled to facilitate
establishment of a competitive framework for greater private sector partici-
pation. Further, there is a need to address issues related to energy pricing
and governance to maximize the efficiency gains of energy companies man-
aged by the private sector.

Public sector monopoly
35. For a very long time the energy sector in most countries was domi-
nated by public sector monopolies. Financial performance in the energy
sector tended to be of little relevance, particularly in the centrally planned

12 Traditionally, in most industrialized countries, governments have intervened to enable such
access.
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economies, when all commercial forms of energy were treated as merit
goods,13  and the development and provision of energy services were con-
sidered to be welfare functions of the state. During the oil crisis in the 1970s,
it was recognized that this was not sustainable, and organizations in the
energy sector were pressured to recover the full cost of providing the ser-
vice and generate some surplus for expansion. This change from energy as
a public service to a commercial product has a major impact on the price
paid by consumers, even though there is no obvious change in the product
that the consumers in DMCs receive. When considered a commercial prod-
uct, the energy business must explicitly recognize all costs including hid-
den subsidies and implicit guarantees, like opportunity cost of equity
investment, risk-adjusted cost of debt, depreciation, open market cost of
the effort utilized in developing a project proposal, risk-adjusted project
implementation cost, insurance, and costs related to other provisions that
become necessary to continue business in adverse conditions.

36. It was often difficult to measure these risk-related costs and distin-
guish them from operational inefficiencies in each system, particularly in
the power subsector, because they had unique characteristics. Regulators
or government officials responsible for setting tariff levels had limited access
to operational data, and the use of nontransparent reports with aggregate
figures by utilities operating as a monopoly was not conducive to a well-
informed analysis of costs and efficiency of services. Further, technical fac-
tors such as the direct link between power generation and its utilization,
the perceived necessity of unified control, and efficiency gains through
economies of scale, promoted large, vertically integrated utilities. Proper
governance of such utilities required setting transparent financial targets
and the performance measured over both medium and long term, which
became possible only under a commercial framework applicable to corpo-
rate entities. With the development of the energy sector, the power utilities
also grew to have greater influence on the economy, but it was often diffi-
cult to assess their efficiency in view of their monopolistic character. How-
ever, starting with initiatives taken by some countries in the hydrocarbon
subsector, monopolies are no longer considered essential for ensuring sup-
plies, and energy sector restructuring to establish competition has become
a reality. Competition in a  well-structured market is a forceful means to
achieve higher efficiencies and, in turn, lower supply costs.

13 Merit goods are goods to which all citizens should have some specific minimum level of
entitlement irrespective of their capacity to pay.
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Hydrocarbon subsector restructuring
37. The hydrocarbon subsector started to attract private investments much
earlier than the power subsector.14  Except for kerosene, which was an energy
source that the poor could readily use, the subsector products had a weaker
recognition as merit goods. During the history of their development, sev-
eral arguments were used to bring the coal and oil subsectors under gov-
ernment control, like strategic control over natural mineral resources; to
balance the power of the private international oil companies; as a means
of providing employment in economically backward regions (particularly
coal mining); and public control of diesel because it is extensively used in
the transport sector and by rural population in agriculture and fishery. Over
time, however, government involvement as a producer was found to be
very cumbersome for exploration, development of new production and pro-
cessing facilities, and generation of foreign exchange to import oil. At the
same time, the attitude toward, and the framework for, private sector par-
ticipation improved and the capabilities of the private sector in terms of
efficiency and technological innovation became well recognized. A gradual
withdrawal of the public sector from most of the activities in the hydrocar-
bon subsector has already been accomplished in some DMCs. However,
the establishment of a comprehensive, fair, and transparent framework
remains on the agenda of many DMCs and is the main prerequisite for pub-
lic sector withdrawal through commercialization, corporatization, and
privatization of national oil and gas companies, as well as for the transfer of
regulatory and policy functions to the government. The main focus of the
regulation should be to ensure that the government, not private entities,
realize the natural resource rents as royalty. Further elaboration about
establishing competition in the natural gas subsector is provided
in Appendix 3.

Power subsector restructuring
38. The power subsector has evolved through several stages. As the value
of electricity as an input to economic growth became evident (for manu-
facturing and irrigation), large investments were made, mostly from public
sources, for expanding the service coverage. By the middle of the twentieth
century, the responsibility for the development and management of the
power subsector was vested with government departments or state-owned

14 The private sector managed the early development of electricity, but it was generally
restricted for use by the elite in urban centers.
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companies in most countries. As coverage became universal, which hap-
pened first in the industrialized economies, less investment was needed
for new power generation capacities and extension of the transmission sys-
tems. It became possible to generate adequate resources within the sector,
commercialization was possible, and the private sector took a large share
of the business in countries such as Japan and the United States. Most DMCs,
however, have not come close to full electrification and public investment
continues to be needed. When the first ADB energy sector policy was pre-
pared in 1981, the thrust was on commercialization of the power subsector.
With growth and improved managerial capability, many DMCs have by now
created corporations with considerable autonomy to manage the power
subsector. To bring additionality of resources, encouragement has been
given to private sector participation, and most countries have changed the
legal framework to permit implementation of private sector and joint ven-
ture power plants. The 1995 Energy Policy gave particular emphasis to
this change.

39. The past decade has brought about a worldwide paradigm change in
the power subsector. Based on the experience of successful operation in a
number of developed economies, vertical unbundling (separating genera-
tion, transmission, distribution, and supply)15 without any drop in reliability
of supply is considered technically feasible. The transmission and distribu-
tion networks tend to be natural monopolies since declining average costs
resulting from significant long-run fixed costs enable incumbent service
providers to pre-empt entry of new suppliers. Such monopolies need to be
regulated to deny sub-marginal service providers their monopoly rents and
allow new investments. The transmission and distribution networks are
separated from the other components, i.e., generation and supply, that are
required to function in a competitive market. The private sector has taken
advantage of the opportunities offered by unbundling and deregulation of
power generation to install new power plants, and demonstrated its ability
to use resources more efficiently. There are a number of countries where
the power generation and supply components have now been made com-
petitive with prices being determined by supply and demand, while power
transmission and distribution have been retained as regulated monopolies
with open access to all participants. Merchant power plants, which do not

15 In the final stage of unbundling, the responsibility for the management of distribution net-
works and substations (“wires”) is separated from the transactions covering sales and
customer services (“supply”), and consumer choice is possible for the latter.
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have exclusive long term take-or-pay contracts and hence bear market risks,
are being implemented when the regulatory framework becomes clear and
project developers can reasonably forecast the sales revenue over the life
of the project. Several market models and instruments for private participa-
tion have been developed and tried and as more is understood about the
behavior of market participants, further improvements will be made. Ap-
pendix 4 outlines the experience with private sector investments in the con-
text of a changing energy sector structure. It also explains the roadmap to
competitive markets, which could be the ultimate goal or the ideal condi-
tions to aim for, from a sector efficiency point of view. The impact of re-
structuring on demand-side management and energy use efficiency is also
discussed in Appendix 4.

40. Many countries, both industrialized and developing, are now unbun-
dling the power subsector and moving to competitive electricity markets to
maximize the economic efficiency and minimize the impact of “regulator
capture” wherein the regulator is suborned by the regulatee, and to avoid
the “public choice” conundrum, i.e., the risk that the regulator may pursue
its own interest, rather than that of the public. With the establishment of
competition, many state-owned power utilities are being privatized (or have
been privatized), with the notable exception of France. In Asia, countries
like Indonesia; Republic of Korea; Malaysia; Philippines; Singapore;
Taipei,China; and Thailand have decided to move to competitive markets.
Through program loans and TA, ADB is supporting these restructuring efforts
in Indonesia and the Philippines. ADB is also assisting in unbundling in
Pakistan and India. The power subsector in these and a few other DMCs is
relatively large, with well-diversified generation sources to make competi-
tion feasible. Where this is not the case, restructuring will not be an option
as the cost of unbundling the subsector would be high without commensu-
rate gain in efficiency. Private sector participation in such countries may
still be possible through contract arrangements and competition at the entry
stage.

41. Restructuring brings about a change in the role of the government,
from that of a service provider to that of a policymaker and facilitator. New
investments and the responsibility for efficient operations will gradually shift
to the private sector, and the government will continue to be responsible
for long-term planning, policy formulation and legislation, collection of rents
and taxes, and evaluation of sector performance. The unbundling and
emphasis on decentralization may require these activities to be carried out
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at different levels of government, i.e., municipal, provincial, and national.
The other major change will be in the regulatory structure: it has to be viewed
as being distinct and independent from the government in a competitive
environment, and it has to have transparent and predictable oversight pro-
cesses that safeguard the interests of the consumers, and at the same time
provide incentives for private sector investments to meet the growth
in demand.

42. In this move to competitive markets, DMCs face various constraints.
Governance of a market requires that the judiciary has adequate resources
and capacity to safeguard property rights. The regulator responsible for the
sector oversight should be able to analyze the economic impact of its actions
and detect any anticompetitive behavior in the market that compromises
efficiency. In most DMCs, building public acceptance and obtaining legisla-
tive support for making the necessary policy changes may take consider-
able time. Restructuring is a logical step in the privatization of state-owned
power companies but would require that the domestic financial markets
have considerable depth and maturity to enforce corporate governance.
Evidently, these changes are outside the power subsector and the pace
with which they can be introduced depends on macroeconomic factors,
political stability, and level of economic development in a country. There-
fore, even in DMCs that opt to restructure, the process of change will take
time and there could be a prolonged period of overlap when both public
and private sector funds will be needed to sustain the power development.

43. Summarizing the approach to power subsector restructuring, the spe-
cific changes in each DMC need to be considered and designed based on
the stage of its economic development and the constraints in the subsector.
In the Pacific DMCs and countries where competitive electricity markets
will need a long time to evolve, private sector participation in both genera-
tion and distribution will be encouraged through other competitive pro-
cesses. Public sector investments will be supported in areas that fail to meet
investment criteria for private sector funds, such as construction of hydro-
power plants and rural electrification. Public-private partnerships will be
encouraged to take advantage of the higher operational efficiencies that
can be achieved by private operators while mitigating the long-term invest-
ment risks of the private sector. Support will also be extended for improving
the governance of public sector organizations. In countries where compe-
tition is possible, ADB will support restructuring and the creation of an
enabling environment for the transfer of commercial activities to the private
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sector. During the period of transition from public to private management
and ownership, ADB will assist further growth of the power subsector,
including the addition of generation capacity, strengthening of the trans-
mission network (particularly to facilitate competition when needed), and
increasing access to electricity.

Energy pricing
44. Energy pricing policies have a direct impact on opportunities for
restructuring the energy sector, making it financially robust and increasing
private sector participation. ADB’s approach to energy pricing evolved in
the context of the energy supply entities being in the public sector, orga-
nized as vertically integrated utilities and subjected to administered pricing
regimes. Broadly, the approach was that, in respect of traded commodities
such as coal and oil, the product prices should approach border prices suit-
ably adjusted for taxes, handling, and transportation. At the same time, there
was a concern that the entities producing such commodities should be
allowed a producer price adequate to recover the cost of production,
including the cost of capital. In respect of nontraded commodities such as
electricity and natural gas, the approach was different. In the private sector
environment, the producer price for natural gas was usually indexed to that
of crude oil, since during exploration it was not known whether oil or gas,
or both, would be found, and the terms of the production-sharing contract,
which governed exploration, linked the two. The producer price for natural
gas in state-owned companies was expected to be somewhere between
(i) the long-run marginal cost of production plus allowance for depletion
premium, and (ii) the traded price of an alternate fuel such as low-sulfur
fuel oil adjusted suitably for handling and transportation. The consumer
price for natural gas was driven by the economic prices of appropriate traded
substitute fuels, like liquefied petroleum gas or kerosene for households,
and fuel oil or diesel for industries.

45. The international energy trade is of equal importance to economies
that export crude oil and petroleum products and those that need to import
them. For most DMCs, the trade of petroleum products involves a consider-
able portion of their foreign exchange reserves and therefore becomes an
important factor in maintaining macroeconomic stability. Proper energy
management involves (i) optimizing the tradable value through prudent
transactions using supply contracts, and spot and future markets; (ii) mini-
mizing the domestic consumption of energy by improving energy efficiencies
in supply and use; and (iii) adopting appropriate cost-recovery strategies in
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the domestic energy market. International oil prices have demonstrated
considerable volatility. The first oil crisis of 1973 raised average crude oil
prices to $35 per barrel (in 1998 dollars), then gradually the average prices
sank below $10 per barrel in late 1998; again by mid-2000 the spot prices
rose to the $35 per barrel level. High international prices adversely affect
oil-importing countries, but at the same time encourage investments in
exploration, production, and refinery capacities. A number of hedging
instruments provide the means for relative stability in domestic prices. How-
ever, when the oil subsector is not fully deregulated, cross-subsidies in pric-
ing are seen to occur. Domestic pricing strategies for various products like
fuel oil, automotive and aviation fuels, and kerosene tend to take into
account the end use. Some are consumptive uses wherein affordability and
willingness to pay considerations play an important part; others are pro-
ductive uses wherein the impact on the cost of the produced goods are
considered. Kerosene is used by the poor in DMCs for cooking and lighting.
Diesel is used for transport and irrigation, and its price hence gets linked to
food prices. Therefore, the pricing of these fuels become a matter of public
debate. When the oil subsector is fully restructured, economic pricing
through efficient markets is possible with due regard to affordability of the
poor. The volatility of the international oil prices makes this task even
more challenging.

46. In the case of electricity, the approach was that the average tariff should
provide adequate revenue for the power utility to be in sound financial
health, and the tariff structure should follow the following principles:
(i) capacity cost (per kW) should reflect long-run marginal cost; (ii) energy
cost (per kilowatt-hour [kWh]) should reflect short-run marginal cost;
(iii) tariffs for different classes of customers should be based on the cost of
supply to them, rather than on the use to which the electricity is put;
(iv) tariffs should vary as a function of factors like voltage of supply, quantity
of kWh consumed, time-of-the-day or the season of consumption, load and
power factors16  of consumption, and reliability or interruptibility of the
required supply; and (v) internal cross-subsidies and external subsidies to
the power subsector should be avoided to send correct price signals to the
consumer. From the financial point of view, the objective was to enable the
utility to charge tariffs adequate to cover fuel and operating costs—includ-
ing depreciation—service its debts, and earn a reasonable return on its

16 The ratio of active to apparent power supply.
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investments. Internal cash generation of the utility was expected to finance
a reasonable proportion of the utility’s investment needs for system
expansion. To the extent energy supply remains in the public sector and
continues to be organized in the vertically integrated fashion, and prices
continue to be administered, these considerations remain valid. However,
in the context of possible unbundling of the sector and privatization of elec-
tricity generation and supply in the future, a closer look has become neces-
sary at the rate of return to be achieved by the utilities that now operate
as monopolies.

47. Since the mid-1980s, multilateral lending to power projects has often
been linked to a pre-set level of rate of return on investment, but frequently
that level has not been achieved. The power subsector in most DMCs is in
the rapid growth phase, which suggests that a uniform return is not pos-
sible on all elements of the investment. The demand growth results from
two distinct sources, existing consumers who increase their consumption
as they grow with the economy, and new consumers who start using elec-
tricity from the grid. Incremental investments necessary to satisfy the former
source of demand growth should result in immediate returns, as this mar-
ket is mature. It is comparable to the situation in more developed econo-
mies, and utilities can be rightly expected to increase their productivity and
hence their operating margins. However, the case is different when new
consumers are being connected. Generation capacities, and new trans-
mission and distribution networks are added, but the lumpy investments
are larger than what would be necessary to satisfy the immediate demand.
Prudent planning practices require the investments to be adequate for
demand growth over the  medium term, which is often as high as
10-12 percent per annum. Understandably, initial returns from such invest-
ments related to the asset base would be under par as long as the demand
is lower than the capacity of the project. In DMCs that add significant new
assets every year, thus continuously increasing their rate base, there will be
an inherent lag in the increase of the operating margin. There is little evi-
dence that during the period when today’s more developed economies
were in a similar stage of rapid expansion (early twentieth century in the
United States and Europe, or post-Second World War reconstruction in
Europe), energy sector investments were driven exclusively by rate of return
considerations.
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48. In the context of power subsector restructuring involving unbundling
and creating a competitive market in activities hitherto regarded as natural
monopolies, the approach to tariff setting needs to be different. In such an
environment, the electricity price would be a sum of (i) the commodity
price of electricity generated as determined in the competitive market with
many sellers and buyers; (ii) the regulated price of transmission services
(including the grid access costs, etc.); (iii) the regulated price of distribu-
tion (“wires”) services; and (iv) the cost of supply services availed by cus-
tomers. The charges for (ii) and (iii) will have to be regulated, because
transmission and distribution will continue to be natural monopolies.

49. A similar approach holds good for the pricing of natural gas. When
unbundling takes place, and several producers and buyers trade in a mar-
ket, the consumer price will comprise the regulated transmission and dis-
tribution charges and the price of gas at the production point determined
through a process of negotiation between the producers and buyers in a
competitive environment. However, unbundling of the gas subsector can
be done in a meaningful manner only if a basic backbone gas transmission
system is in place and a regulatory agency is established. In many DMCs,
the share of natural gas in the energy mix still lags far behind the corre-
sponding share in more developed countries despite the DMCs’ gas poten-
tial. This disparity can only be corrected through the relative pricing of natural
gas and other fuels used for power generation, considering that a signifi-
cant portion of domestic natural gas can be used for this purpose.

50. In respect of traded commodities such as coal and oil, deregulation of
prices and demonopolization of marketing arrangements and liberalized
trading regimes should result in national market prices reflecting the world
market prices of these commodities. Domestic producers will have to
improve their productivity and efficiency to survive such market competition.

Governance
51. Good governance in the energy sector has the potential to yield
significant benefits because of large resources invested in the sector.
Operational issues such as financial control systems, procurement of goods
and services, and improvements in productivity and efficiency have been
commonly discussed and considerable resources are deployed to address
them. High electricity losses is another acute problem in some DMCs. Some
of the electricity generated in a power plant is consumed by auxiliary
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equipment, and part of it is lost in transmission and distribution.17  Utility
managements in some DMCs have reported losses as high as 45 percent,
only part of which is technical loss; the rest is theft. From the utility’s view-
point, a reduction in losses would increase operating income, as the oper-
ating expenses remain unchanged. From the economy’s viewpoint, as the
unaccounted electricity is in fact used (other than the amount attributed to
metering errors), its welfare impact is shared between consumers and
agents that participate in the theft. However, stolen power generally yields
lower efficiency as it is seldom allocated to the most efficient use. As long
as this theft has not become endemic, investments in power system
improvement (particularly metering), and the use of procedures and pun-
ishments that deter corrupt practices (both within the utility and in society)
will be helpful. The introduction of competitive markets and profit consid-
erations under which the private sector companies operate will have a ben-
eficial effect, because competition among service providers promotes the
use of innovative methods to increase revenue and provides a natural
incentive to curtail corrupt practices. The introduction of competition has
also confirmed that markets enforce governance in capacity additions. This
frees up considerable resources from deferred projects as operators increase
the utilization of existing power-generation capacities and improve grid
management, which obviates the need for new investments for capacity
additions and yields significant economic benefits.

52. As governments distance themselves from management of the energy
sector by opening it up for private sector initiatives, the importance of the
regulator’s role increases. Companies, whether in the private or public
sector, are accountable to lenders and shareholders through the financial
markets; to the regulators with respect to the rules and codes that are propa-
gated to ensure competition and security of electricity supply; and to sev-
eral other authorities for environmental, labor, and legal matters. Regulators
in liberalized energy markets need to be capable, vigilant, and empowered

17 Auxiliary consumption in modern hydropower, combined-cycle, and coal-based power
plants varies from about 1percent to 7 percent. The technical loss in transmission and
distribution can vary considerably depending on the parameters of the power system, and
in many DMCs it can be significantly above 10 percent. It is high in power systems that lack
investments for voltage regulation and optimization of substation load; it is also higher in
distribution networks that have predominantly residential consumers spread over long
distances, as in a rural electrification scheme. Another source of losses is the aggregate
accuracy of energy meters that measure consumption at the consumer end. To make
such meters affordable, the specified allowable error in measurement is often 2.5 percent,
and actual error can be higher during adverse load conditions or if the meters are not
properly calibrated.
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to prevent, detect, and punish unscrupulous behavior and safeguard the
interest of small consumers.

53. Power has the characteristics of a perishable good, which means that
electricity has to be generated as and when it is used. This is not unlike
many other goods and services. However, in the case of electricity, if a pro-
vider interrupts the delivery of power, relatively large disturbances can occur
in other production processes and services with consequent economic
losses. Until recently, this “perishability” was used as an argument to justify
the government’s role in the provision of power supply in many countries.
The liberalization of the power subsector will not change electricity’s
attribute, but shift the burden of enforcing governance to the regulator. This
aspect will need to be reflected in the terms of license that will be held by
all electricity businesses. While rights will be given, license holders will also
be obliged to remain in business and follow instructions for ensuring the
integrity of the supply system. Conditions that could cause the exit of com-
panies, such as bankruptcy, will need to be monitored by the regulator so
that timely responses can be initiated to avoid the interruption of services,
without prejudicing the rights of the creditors.

54. In ADB’s policy on the subject, governance has been defined as “the
manner in which power is exercised in the management of a country’s
economic and social resources for development.” For promoting account-
ability, emphasis has been given to, inter alia, public sector management
and public enterprise reforms. Together with participation and transpar-
ency, all these are especially relevant during energy sector restructuring.
The need for regulators to be predictable rounds off how the four elements
of good governance fit into the energy sector.

C. Regional and global environmental impacts
55. The emphasis in earlier energy policies was on mitigation of the envi-
ronmental impacts of ADB-funded projects and on the improvement of air
quality in heavily polluted regions within the DMCs. It has now become
necessary to expand environment-related interventions in the energy sec-
tor beyond the local level, and address regional impacts and global warm-
ing issues as the relevant mechanisms and procedures for dealing with
these externalities become clearer. In particular, increasing the use of
renewable energy sources minimizes environmental degradation from
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energy production, facilitates trading in credits, and increases opportuni-
ties for a decentralized provision of energy services.

Acid rain
56. Acid rain seriously harms vegetation, destroys beneficial minerals in
the soil, and damages buildings. Because of its direct accumulation or when
harmful elements get washed in with the rain, water bodies can become
devoid of all fish and plant life. The major problem with acid rain is that it
gets carried in the clouds by wind from the polluting areas over long dis-
tances and often to other countries. Tall boiler stacks help disperse particu-
late matter and gaseous pollutants to low concentration levels, but they
can also exacerbate acid rain if the flue is not properly cleaned. Acid rain
increased dramatically during the 1950s, 1960s, and 1970s in Europe until
appropriate emission standards were enforced. Bilateral and multilateral
organizations involved in the energy sector are now actively increasing public
awareness, facilitating regional cooperation, and assisting in reducing the
emissions that cause acid rain. ADB, in cooperation with the United Nations
Environment Programme and the Stockholm Environment Institute, pro-
vided TA that eventually led to the promulgation of the Malé Declaration in
1998 by South Asian countries to facilitate the development of strategies to
combat regional air pollution. In East and Southeast Asia, ADB is cooperat-
ing with the Japanese East Asia Network in monitoring acid rain. In the
PRC, an ongoing TA is examining options to address acid rain problems in
Anhui Province, with the view to formulating a suitable investment project.

Greenhouse gas abatement
57. The UNFCCC of March 1994 had been ratified by 181 countries as of
December 1999. The UNFCCC aims to stabilize GHG concentrations in the
atmosphere at a level that would prevent dangerous anthropogenic inter-
ference with the climate system. The UNFCCC recognizes explicitly that
energy consumption in developing countries needs to grow to support eco-
nomic development and reduce poverty, and requires industrial countries
to aim for GHG emission stabilization. The Global Environment Facility (GEF),
the financial instrument of the UNFCCC, provides grants to assist develop-
ing countries in (i) removing barriers to energy efficiency and conserva-
tion; (ii) promoting the adoption of renewable energy by removing barriers
to and reducing the implementation costs of commercial or near-commer-
cial technologies; and (iii) reducing the long-term costs of low GHG-emit-
ting energy technologies. The GEF has recently adopted a policy to expand
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opportunities for regional development banks to access its resources. The
blending of ADB resources and GEF grants will allow DMCs to shift more
rapidly toward renewable energy technologies. Under the Kyoto Protocol
of December 1997 (the Protocol), 38 industrialized countries and the Euro-
pean Union have committed to reduce their GHG emissions by 2008–2012
to a level about 5.2 percent lower than the 1990 level. To achieve this goal,
the Protocol also established legally binding GHG emission reduction tar-
gets for industrialized countries and introduced cooperative implementa-
tion mechanisms such as emission trading, activities implemented jointly,
and clean development mechanism (CDM).

58. Emission trading can occur within and among the industrialized par-
ties to the Protocol. Similarly, emission trading can take place among firms
or governments of different countries on an international permit market. Of
particular relevance to DMCs is the CDM, which enables the 39 industrial-
ized parties or their designated legal entities to sponsor and finance GHG
reductions in developing countries and also to transfer clean technologies
to them for this purpose. The Protocol also created a certification mecha-
nism by which independent auditors could check emission reductions from
CDM projects to ensure that GHG reductions are real and supplemental to
what would have taken place without the Protocol. Although the opera-
tional details and rules for the CDM are yet to be developed and agreed
upon, it promises to be an excellent method for the DMCs to contribute to
global GHG abatement without setting back their own economic develop-
ment. The potential value of GHG trades involving developing countries
during 2008–2012 has been estimated at $11 billion–$19 billion annually,
and the potential value of project investments to generate this volume of
GHG trades will be several times this amount. CDM projects will provide a
framework for cooperation between private sector entities in the industri-
alized and developing countries when the Protocol comes into effect by
about 2002.

Renewable energy
59. Sustainable energy development is defined in economic, social, and
environmental terms. Renewable energy deserves priority for sustainable
energy development as it meets the objectives of both environmental
improvement, increasing access to energy (in off-grid applications), and
poverty reduction. Notable technological advances have taken place in
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respect of renewable energy options,18  reducing their capital costs and
increasing their conversion efficiency. Still, the renewable energy options
are mostly unable to compete with grid-based fossil fuel options, even on
the basis of a comparison of life-cycle costs, partly as a result of the various
kinds of explicit and implicit subsidies enjoyed by conventional fossil fuels
(distorted relative prices) and the utilities using such fossil fuels
(concessional loans, equities without expectation of any return, grants, and
exemption from border, local, and corporate taxes). The situation was not
helped by the decline in the real oil prices that took place during the last
two or three decades (more recently, however, there has been a sharp
increase in oil prices) as the market prices of all other fuels tend to move
downward in tandem with oil price movements. Nevertheless, in the case
of wind power, the capital cost is coming down fast and it is expected that
in certain areas it may be able to compete with fossil fuels. Increasing the
share of renewable energy will also help DMCs reduce their dependence
on oil and gas imports.

60. A level playing field will only be possible when subsidies for fossil fuel
production and use are substantially eliminated. In addition, the
internalization of external costs, particularly environmental cost, needs to
be encouraged through appropriate incentive-driven, market-based instru-
ments. Reference to the true economic cost by imposing pollution taxes,
levies, and surcharges matching damage costs in respect of pollutants and
toxic effluents, and implementation of cooperative implementation mecha-
nisms under the Protocol will enable the nonpolluting renewable energy
options to enjoy their comparative advantage of environmental friendliness.

61. There are generally two types of mechanisms in operation to promote
renewable energy in a competitive environment. The first is to create a
renewable energy fund to subsidize power purchase costs from renew-
able sources. By their very nature, such funds are designed to kick-start an
infant industry and have a limited life span. At the national level, this type of
support could come from the state’s tax revenues or from surcharges lev-
ied on all fossil fuel use without distorting their relative prices. A nonfossil
fuel obligation program has been adopted in some more developed coun-
tries, under which revenue from a small surcharge on electricity

18 Micro and mini hydropower, solar power including photovoltaic power, wind power,
biomass-based generation of electricity, fuel cell technology, and biogas.
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consumption is used to support the winners of competitive bids to supply
electricity from renewable sources. In the second mechanism, a renew-
able energy portfolio standard is stipulated that mandates a minimum per-
centage of energy to be supplied from renewable sources by distribution
companies and power utilities. Some industrialized countries use both
schemes while some developing countries are considering the introduc-
tion of the renewable energy portfolio standard.

62. In countries where the existing power grid does not extend to all 
regions, off-grid electricity supply options are possible using renewable
energy sources like mini and micro hydropower, biogas-driven turbines,
and hybrid systems using wind or solar power with diesel engines. Such
isolated systems can be owned and operated by cooperatives, private
entrepreneurs, and energy service companies. The introduction of con-
sumer choice in a restructured electricity market has also given impetus to
the use of renewable energy sources. Conscientious consumers have shown
their willingness to pay a higher price for electricity from renewable sources
(also known as “green energy”), which results in higher utilization of such
power plants and a consequent reduction in their cost over the long term.
Public awareness campaigns and the efforts of environmental NGOs are
largely responsible for such trends.

63. In respect of emerging technologies, market intervention by the gov-
ernment has been employed in the past to stimulate demand, thus accel-
erating the achievement of economies of scale in production and a decline
in prices. Recent literature suggests that five key criteria should be taken
into account when deciding to support a new technology through such ini-
tiatives: (i) excellent prospects for long-term market penetration once sub-
sidies end; (ii) potential for relatively fast cost reductions as indicated by a
favorable growth prospects and relatively low cumulative production to date;
(iii) elastic market demand; (iv) public access to high-quality data about all
of the preceding three factors; and (v) the capacity to address substantial
social externalities, such as environmental impact or national security.19

Appendix 5 provides additional information regarding experiences in pro-
moting the use of renewable energy.

19 Duke, Richard and Daniel M. Kammen. 1999. The Economics of Energy Market Transfor-
mation Programs. The Energy Journal, 20(4), 15-64.



35

D. Regional cooperation
64. Whereas regional cooperation in North America and Europe has
involved formal cooperation arrangements (i.e., North American Free Trade
Agreement and the European Union), the Asian initiatives, with governments
playing an active, if largely informal role, have yet to result in significant
free trade and economic cooperation. Undoubtedly, there is considerable
potential for regional cooperation and trade in the energy sector to benefit
the whole region.

Regional energy trade
65. ADB is a key facilitator and honest broker of regional and subregional
cooperation in Asia, and toward this end it provides considerable support
through regional TAs and complementary project investment in national
infrastructure. The regional programs have involved the participation of sev-
eral governments in planning and development of policies and projects to
benefit all the participants. The most notable of ADB-supported coopera-
tion programs have been in the Greater Mekong subregion, the Central Asian
republics, the South Asia Growth Quadrangle, the Indonesia-Malaysia-
Thailand Growth Triangle, and the Brunei-Indonesia-Malaysia-Philippines
East Association of South East Asian Nations Growth Area. Information about
these programs and other ongoing initiatives in the energy sector is pro-
vided in Appendix 6. In the energy sector, the focus of such cooperation is
on promoting energy trade. Energy resources are not always close to demand
centers. Often DMCs with a high level of resource endowments have small
populations and low demand, while DMCs with high demand do not have
adequate energy resources. Energy trade will benefit both groups of DMCs.
In the power subsector, for example, by reducing reserve margins, overall
system costs will be lower, and the importing DMC can often avoid adding
to pollution.

66. In respect of traded commodities such as oil, coal, and petroleum
products, governments should be encouraged to remove all tariff and
nontariff trade barriers, so that indigenous production, if any, becomes
rationalized and efficient as a result of international competition. In respect
of traditionally nontraded commodities such as natural gas and electricity,
policies should support construction of power transmission lines and gas
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transmission pipelines to enable cross-border trade. Hydropower and geo-
thermal resources are best traded in the form of electricity, while natural
gas can be competitively traded only if transnational gas transmission pipe-
lines are in place. If that is not the case, natural gas, subject to achieving
minimum economies of scale, can be supplied from one country to another
in liquefied form under long-term take-or-pay contracts between a dedi-
cated supplier and a dedicated consumer. Advances in the combined-cycle
gas turbine technology have made even small-sized decentralized electric-
ity generation efficient and economically viable, making gas transportation
within and across national borders attractive. The distributed gas can be
used for other purposes also.

67. Because of the small size of their respective energy sectors, DMCs in
the Pacific present an excellent opportunity for ADB to contribute to regional
cooperation in sharing information and resources for capacity building. The
energy systems among these DMCs are similar to a large extent in terms of
resource endowment, consumption pattern, and network design. Substan-
tial learning is made possible by sharing performance data and identifying
opportunities for improvements in efficiency and delivery standards. As the
utilities operate with low staff levels, there is a case for pooling resources
for skill development and other in-house functions like preliminary project
design and inspection.

Export-oriented power projects
68. Many DMCs have proven energy resources with potential to generate
power far in excess of the domestic energy needs, e.g., hydropower in the
Kyrgyz Republic and Nepal and natural gas in Uzbekistan. Normally, natural
resources of tradable goods attract private investments, and their exploita-
tion brings considerable tax revenues that the government can allocate to
economic development and poverty reduction. However, electricity exports
based on hydropower or natural gas require major up-front investment.
Many DMCs find it difficult to allocate funds for such a purpose, so the natu-
ral resources fail to provide their full benefit to the economy. The need for
regional contracts substantially increases the developmental effort required
for such projects, which deters the private sector. While recognizing that
investments in such projects would be unnecessary to meet the domestic
energy needs, assistance from multilateral institutions in project develop-
ment, financing, and establishing regional trade can provide large export
earnings to the countries owning the natural resources and release them
for economic gains. In the small economies in the Central Asian region,
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South Asia, and the Greater Mekong subregion that do not have other major
natural resources, regional trade based on hydropower and natural gas has
the potential to generate considerable wealth.20

E. Impact of the financial crisis
69. Governments are introducing structural reforms, mostly in the finan-
cial and enterprise sectors, to avoid repetition of the contagion effect that
damaged many Asian economies in 1997–1998. While it is unlikely that the
same causal weaknesses will result in another crisis of similar magnitude,
the sudden change in economic activities and exchange rate has valuable
lessons for the sustainable development of the energy sector.

Impact on energy demand and investment
70. The sudden large drop in the value of domestic currencies and the
sharp increase in public debt needed for stabilizing the economies affected
by the financial crisis had considerable impact on the energy sector. While
capital flows from the more developed countries had helped meet the vast
energy investment needs of the DMCs, the crisis highlighted the major
exchange risk involved as revenues in the energy sector were generally in
local currencies. This is likely to increase the pressure on energy sector
companies to generate surplus for new investments and to use more
domestic capital and equipment for new projects. The financial crisis has
also demonstrated that long-term planning based on optimistic economic
growth projections can result in large errors in the short and medium term.
Implementation of new projects targeted at providing adequate capacity
can lead to significant overcapacities, if the deteriorating macroeconomic
situation is neglected or, in general, inadequate attention is given by devel-
opers to the macroeconomic context of their investments.21  The financial
impact on companies with administrative price regimes is even more seri-
ous; while costs increase substantially, particularly for servicing foreign debt,
an increase in administrative prices is controversial during such a crisis as

20 The Theun-Hinboun hydropower project (210 MW) is a good example. Using proceeds
from an ADB loan, the Government of the Lao PDR invested $60 million in a joint venture
with the private sector. The project started to export power to Thailand in April 1998. In the
initial years, the Government of the Lao PDR will receive dividends and royalties of about
$19 million per annum. After a five-year tax holiday, this will increase to about $25 million
per annum.

21 The capacity mismatch would be easier to control in cases of projects that implement
DSM measures and distributed energy options because of the flexibility that such smaller
incremental investments offer.
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it would drastically reduce the consumer welfare and could make it more
difficult to come out of the crisis. In the case of private sector companies,
the loss of investor confidence and capital flight reduce the size of the debt
market, making it difficult to borrow adequate working capital for sustain-
ing the level of turnover. Under such circumstances, governments are left
with no choice but to provide budgetary support, either directly or by
restructuring public debt obligations. The business outlook becomes even
more bleak as manufacturing units close down and energy demand drops,
and insolvent corporations seek means to avoid paying the energy bills.

71. From the viewpoint of new investments, the financial crisis in Asia
has bottomed out and some DMCs such as the Republic of Korea, Malaysia,
and Thailand are recovering more rapidly than anticipated. In most cases,
the deceleration in economic and energy demand growth led to postpone-
ment of the commissioning dates of major energy projects, rather than to
their outright cancellation. Capital requirements in the power subsector in
16 DMCs22  in the period 2000–2005 have been recently estimated (rather
conservatively, tempered by the recent crisis experience) at $178 billion
($112 billion for generation and $66 billion for transmission and distribu-
tion), or at $30 billion per year. In the hydrocarbon subsector (oil and natu-
ral gas), capital requirements for the same period in seven large DMCs23

are estimated at $101 billion ($48 billion for upstream investments and $53
billion for downstream investments), or at $17 billion per year.24  Total
investment in energy sector projects with private participation in DMCs
reached a peak in 1996 ($17.2 billion) and dropped dramatically in 1998
($5.7 billion).25  However, world capital markets still have considerable
liquidity and can meet a large portion of Asia’s capital needs for energy by
adjusting their portfolios by not more than 1 percent. As observed in the
Fourth Asia-Pacific Economic Cooperation Finance Ministers Meeting in the
Philippines in April 1997 and further elaborated in the documents prepared
for the sixth meeting held in Malaysia in May 1999, it is up to the DMC gov-
ernments to win back the confidence of international investors by focusing
on six key responsibilities: (i) sound macroeconomic management by

22 Bangladesh; PRC; Hong Kong, China; India; Indonesia; Republic of Korea; Malaysia; Nepal;
Pakistan; Papua New Guinea; Philippines; Singapore; Sri Lanka; Taipei,China; Thailand;
and Viet Nam.

23 PRC, India, Indonesia, Malaysia, Pakistan, Philippines, and Thailand.
24 Center for Energy-Environment Research of the Asian Institute of Technology, Bangkok.

1999. Final Report of Energy Policy Review, prepared for ADB.
25 The World Bank and Energy Sector Management Assistance Program. Energy and

Development Report 2000.
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pursuing prudent monetary, fiscal, and exchange rate policies; (ii) stable
and transparent legal framework and regulatory systems; (iii) sound sector
policies promoting competition and change in the role of government from
that of owner and operator of energy facilities to that of provider of inde-
pendent regulation; (iv) development and deepening of domestic capital
and long-term debt markets; (v) adoption of sound risk-sharing practices
without eroding market discipline, when resorting to BOT transactions; and
(vi) ensuring good governance by, inter alia, using transparent international
competitive bidding (ICB) procedures for the selection of independent
power producers or strategic partners for the privatization of energy facili-
ties, as well as by making decisions on such matters strictly in accordance
with the law.

Role of BOT projects
72. The BOT approach has played a significant role in attracting private
sector investment into the energy sector in the region. In using this approach,
however, DMCs have not always adopted competitive and transparent pro-
cesses. This tendency has given rise to questions on governance and the
adequacy of regulatory and institutional frameworks to be able to make
the best use of the BOT approach. For example, a large number of projects
were finalized by DMCs on the basis of unsolicited proposals without trans-
parent ICB, and the prices for electricity agreed in many cases were higher
than the avoided generation costs of the utility and sometimes even
exceeded the average end-user tariffs. In many private power projects, a
state-owned electricity utility acted as the single buyer on the basis of a
long-term take-or-pay contract for the full output in terms of capacity (MW)
and energy (gigawatt-hours), and the transaction was covered by some
form of government assurance of the utility’s payment obligations. DMC
governments or their agencies provided guarantees to projects to cover
various risks such as dispatch risk, market risk, payment risk, and exchange
rate risk. Also, projects were provided with assured returns. While the need
for clear, long-term contracts was understandable to attract private sector
investors in the face of various risks faced in the DMCs, in hindsight, the
contracts could have been made less rigid and allowed for flexibility to adapt
to rapidly changing circumstances such as those experienced recently in
the region. A net outcome of this rigidity of higher-priced contracts has been
that many of the DMCs need to substantially increase consumer tariffs to
maintain the financial viability of their power utilities. In some DMCs, such
tariff increases have not been possible and utilities are compelled to
provide services below cost, which results in huge financial losses.
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73. The financial crisis has highlighted some of the dangers arising from
the PPAs and other contracts due to foreign exchange, maturity, and capacity
mismatches. Since these contracts did not usually provide for invoking force
majeure and relaxing the fulfillment of obligations, the DMCs are looking
for ways to deal with the situation. It has been relatively easier to address
the contractual issues when (i) the sponsors were selected through a trans-
parent and competitive process; (ii) a major portion of the power sale price
was not linked to the exchange rate; (iii) capacities under BOT contracts
constituted a small part of the country’s capacity; and (iv) parties were
prepared to renegotiate some of the terms, like commercial operation date,
in view of the lower demand growth. Considering that a number of DMCs
are expected to move toward a competitive market in power generation, it
is preferable to provide for such a possibility in BOT contracts and renego-
tiate the terms of participation in the market when competition
is introduced.

74. On the other hand, there have been some BOT projects where the
selection of independent power producers has been through ICB and it
resulted in very competitive prices of electricity. An example of this is the
ADB-supported Meghnaghat gas-based combined cycle power plant in
Bangladesh. Bids to develop the project using the BOT approach were invited
and evaluated on the basis of quoted wholesale tariffs, which allowed bid-
ders to be innovative with project design, risk mitigation measures, and
financing plans to make the tariffs competitive. The lesson herein is that
the success of BOT projects depends on the existence of supportive frame-
works and the approach adopted in applying the model.
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IV. Future assistance in
the changing context

A. Proposed operational priorities
75. The important developments discussed in the preceding chapter
require a realignment toward the following four operational priorities:

(i) poverty reduction: by creating energy infrastructure for sustainable
economic growth, increasing access to energy for the poor, particu-
larly in rural areas, and making sure that the poor account for a major
portion of beneficiaries in ADB projects;

(ii) promoting private sector involvement: by restructuring the energy
sector and creating an enabling environment for private investors;

(iii) addressing regional and global environmental impacts: by sup-
porting measures to address acid rain problems, use of clean energy
and Kyoto Protocol mechanisms for GHG abatement, and by financ-
ing renewable energy projects; and

(iv) promoting regional cooperation: by helping DMCs identify and
implement export-oriented hydropower and natural gas-based gen-
eration and transmission projects.

B. Poverty reduction
76. ADB’s energy sector operations will be aligned with the three pillars of
its poverty reduction strategy. Energy projects will be formulated and
designed to support pro-poor growth and, to the extent possible, contribute
to ADB’s goal of devoting no less than 40 percent of its public sector lending
to poverty interventions by 2001 and substantially increasing core poverty
interventions by 2002. The latter will be achieved by designing projects in
such a way that the poor account for a major share of beneficiaries by
locating suitable projects in poor areas or provinces and by including spe-
cific poverty-related components such as rural electrification. Assistance
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will also be provided to design special lifeline tariffs for the poor so that they
can afford the services provided by such projects. Energy sector interven-
tions in the future will include building a body of knowledge to help ana-
lyze their impact on poverty reduction.

C. Common to all subsectors
77. ADB’s approach in the following matters will be applicable to most or
all of the energy sector.

(i) Private sector participation: ADB will strongly encourage private sec-
tor participation in energy sector operations in its DMCs by helping
create the enabling environment, prepare projects suitable for such
participation (including public-private partnerships), and select spon-
sors through ICB, and if necessary, to catalyze other financing sources
by providing direct assistance to the sponsors. To facilitate such par-
ticipation, ADB will help increase the depth of domestic capital mar-
kets and improve the availability of long-term finance for private
sector investments.

(ii) Sector restructuring: ADB will help its DMCs restructure the energy
subsectors (oil, coal, gas, and power) by unbundling existing entities
and establishing competition where possible. The assistance will help
DMCs in formulating energy sector policies and enacting related laws.
Support will also be extended for capacity building to successfully
implement restructuring plans for the subsectors, and later for regula-
tion and oversight. Attention will also be given to initiating a suitable
consultation process and safeguarding the interests of small consum-
ers. For the duration that public enterprises continue to operate after
restructuring, ADB will support reforms that improve their governance
and efficiency, make their operations commercially sustainable, and
help establish industry standards. If requested, ADB will assist in the
privatization of such enterprises.

(iii) Social development: The social impact of projects and programs
proposed for ADB assistance will continue to be analyzed, and rec-
ommended measures will be incorporated in design according to the
relevant ADB guidelines. In line with the poverty reduction goal, par-
ticular emphasis will be given to analyzing the impacts of energy
projects on poverty reduction.
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(iv) Subsidies: ADB will encourage its DMCs to withdraw subsidies in pro-
duction and use of all energy products. However, recognizing the need
of the poor and the possible recessionary impact of price increases,
transparent and well-directed subsidies will be considered, when
appropriate, over the short and medium term.

(v) Governance: ADB will prepare and implement energy projects with
due emphasis on accountability, participation, predictability, and
transparency, which are identified as the basic elements of good
governance.

(vi) Internet and information technology: Online computers and micro-
processors are widely used in the energy sector for operations and
control. DMCs will be encouraged to use the Internet for bringing
greater transparency during the implementation of policy reforms and
projects. Use of business-to-business software applications will be
promoted to reduce transaction costs. ADB will also assist in improv-
ing the quality of consumer services by the expansion of information
technology to allow online metering and billing. Under the power sec-
tor restructuring programs, ADB will assist in developing computer
software for system operations and power exchange to ensure the
integrity of power supply and efficient bulk electricity trade.

(vii) Environmental protection: ADB will help its DMCs address regional
acid rain problems. ADB will also assist interventions in the energy
sector that increase the sustainable use of cleaner forms of energy
and that support the Kyoto Protocol mechanisms for GHG abatement
within the overall framework of the UNFCCC. Assistance will also be
provided to DMCs to address environmental issues related to the
existing use of fuels and reduce poverty through environmental pro-
tection. All adverse environmental impacts of energy projects will be
mitigated to meet relevant national and international standards.

(viii) Efficiency improvement: ADB will assist its DMCs in the design and
implementation of measures to improve the efficiency of energy sup-
ply and use. This will include assistance for reducing technical and
nontechnical power losses.

(ix) Energy conservation: ADB will assist its DMCs in the design and imple-
mentation of measures for energy conservation and demand-
side management.
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(x) Cofinancing: To help meet the large capital requirements in the energy
sector of its DMCs, ADB will continue to catalyze additional funds from
other sources through official and commercial cofinancing, grants,
and export credit operations. During project identification and prepa-
ration, ADB will seek opportunities to coordinate its activities with those
of other multilateral and bilateral agencies assisting the energy sector.
Further, to enable DMCs to borrow additional funds with longer ten-
ures for ADB-assisted projects (where necessary, from financial mar-
kets), ADB will extend partial risk guarantee (covering political risks)
in private sector energy projects, and partial credit guarantee (cover-
ing both commercial and political risks) in the public sector. For
renewable energy projects, ADB will seek GEF funds, where possible.

(xi) Capacity building and information systems: Capacity building will be
supported in DMCs for activities in line with energy sector policy. ADB
will also support the preparation and sharing of reliable database and
information systems that lead to informed decision making.

D. Oil and gas
78. Gas transportation pipelines enjoy significant economies of scale.
Government participation in implementing trunk pipelines may continue
to be required. ADB will assist in the implementation of such pipeline
projects to achieve economies of scale and promote nondiscriminatory
access to all producers. Similarly, ADB will assist in the installation of pipe
networks for natural gas distribution when such projects are beyond the
private sector capability or interest, and for projects that promote the use of
compressed natural gas for urban transport.

E. Coal
79. In the coal subsector, the following will also be applicable.

(i) District heating: In DMCs with a cold climate, heat in winter repre-
sents a basic need, and where combined heat and power plants are
used in urban centers to provide steam and hot water through district
heating systems, ADB will help improve boiler efficiency, strengthen
pipe networks, maximize plant utilization, minimize heat losses, con-
trol heat flow, and develop consumer metering arrangements, to make
the operations environmentally and financially sustainable and to
ensure that the basic needs, particularly of the poor, are met.
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(ii) Clean coal: ADB will assist its DMCs in assimilating and commercial-
izing advanced technologies for coal washing and extraction of coal-
bed methane, and in promoting the use of clean coal technologies
such as fluidized bed combustion, supercritical boiler plants, integrated
coal gasification combined cycle, catalytic reduction, baghouse fil-
ters, electrostatic precipitators, and flue gas desulfurization.

F. Electric power
80. In the electric power subsector, the following will also be applicable.

(i) Restructuring: In addition to the operational priorities, ADB, in coordi-
nation with other multilateral and bilateral agencies, will assist its DMCs
in the design and implementation of power subsector restructuring.
ADB will also assist in implementing projects that promote
competition. When DMCs unbundle power utilities and create smaller
successor public entities (e.g., to operate the transmission network or
to provide power supply outside the main grid), ADB will help such
entities improve their technical and financial management. ADB will
also help mitigate the social impacts arising from restructuring, such
as job redundancies.

(ii) Post-restructuring: After power subsector restructuring, joint and pri-
vate sector companies engaged in the generation, distribution, and
supply of power may need support during the initial years. ADB will
assist such companies to ensure that the power subsector remains
strong.

(iii) Private power generation: ADB will assist its DMCs in creating enabling
environment for private sector participation, preparing private sector
projects that are compatible with the move to competitive electricity
markets, and selecting their developers through ICB. When essential
for such projects to materialize, ADB will provide financing to their
developers through its private sector window.

(iv) Public power generation: ADB will continue to assist its DMCs when
power generation capacity additions (including hydropower capac-
ity), which are beyond the private sector capability or interest, are
needed. In the design of such projects, care will be taken to minimize
adverse environmental and social impacts and to maximize economic
efficiency and support for renewable energy development, where
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feasible. For new hydropower projects, the approach recommended
by the World Commission on Dams will be pursued.

(v) Rural electrification: ADB will help its DMCs provide more regions and
new consumers with access to electricity. Projects will be designed
either as stand-alone electrification projects for increasing access, or
where possible integrated rural development projects wherein elec-
tricity supply will complement development and poverty reduction
efforts in other sectors like agriculture, public health, education, rural
development, and forestry. Communities that stand to benefit from
such projects will be consulted. Off-grid supply options using
environment-friendly renewable energy sources and micropower tech-
nologies will be encouraged where they are economical and help rural
development.

(vi) Small grids: ADB will assist its DMCs with small power grids, which
are unsuitable for competitive electricity markets, to commercialize
their operations, improve governance, and introduce the necessary
reforms for private sector participation; and will support the imple-
mentation of projects in instances when the private sector is inca-
pable or unwilling to bear the risks at acceptable costs, to expand the
power subsector so that it does not hinder economic growth.

(vii) Power transmission and distribution: Recognizing that transmission
and distribution are natural monopolies and vital complements of a
competitive generation market, ADB will continue to assist in imple-
menting transmission and distribution facilities in its DMCs.

(viii) Demand-side management: ADB will continue to emphasize DSM
through policy reforms and establishment of standards, particularly
when the creation of a competitive market results in decreased fund-
ing and activities for DSM by competing power companies.

G. Renewable energy
81. The following will also apply for promoting renewable energy.

(i) Project preparation and financing: ADB will actively promote the
development of renewable energy resources in DMCs and support
the implementation of measures for the rapid uptake of cost-
effective renewable energy technologies. ADB will assist its DMCs in
formulating viable renewable energy projects for providing electricity
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in remote areas and improving the quality of life of the rural poor. ADB
will also assist in implementing such projects, preferably with private
sector involvement to ensure their sustainable long-term operation.
ADB will exploit the potential for leveraging resources from GHG abate-
ment mechanisms.

(ii) Policies: ADB will assist its DMCs in introducing policy reforms, both
in the conventional and nonconventional energy sectors, aimed at
promoting renewable energy projects and making their financing pos-
sible with minimal recourse to subsidies.

H. Regional cooperation
82. ADB will assist its DMCs in identifying and implementing energy
projects (including hydropower and gas-based power generation projects
mainly for export) that promote regional trade with economic gains for all
participating countries. ADB will lend for such projects only when it has
been demonstrated that the private sector is unwilling to accept the risks,
or if the mitigation of such risks would result in a price that makes
trade impossible.
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V.  Conclusions

83. Since its inception, ADB has assisted its DMCs in the development of
the energy sector and in turn gained considerable insight about various
aspects of the business. ADB is ideally positioned to understand the changes
in developmental policies and the structure of the energy sector, and to
assist the DMCs in charting a course that would maximize the benefits of
such changes. The needs of the DMCs for ADB assistance are not limited to
resolving policy issues but include also the financing of investments both in
the private and public sectors (in the case of the latter, until private capital
is adequately available and at acceptable cost). ADB will, therefore, con-
tinue to support energy sector investments and assist in their implementa-
tion. The DMCs have large sections of the population still not served with
modern forms of energy; by emphasizing the four operational priorities of
its energy policy, ADB will help improve the quality of their lives.

84. Physical features, resource endowment, and economic standards
differ among DMCs. The region has net exporters of energy and net import-
ers; most are tropical countries but some have very cold and long winters
when energy supply becomes an essential item; there are archipelagoes
and landlocked countries; the region has the two most populous countries
in the world and also the small Pacific island countries; considerable regional
cooperation is seen in part of Asia and regional conflicts in others; there are
economies that have already graduated out of regular ADB assistance while
there are many others that are still struggling to reduce the number of poor.
In implementing its energy sector policy, care will be taken to identify the
specific situation in each DMC and plan the interventions accordingly.

85. The review of the 1995 Energy Policy has confirmed that the existing
energy policy framework is sound. Nevertheless, a realignment toward four
operational priorities will be initiated to take into account recent develop-
ments. The scope of ADB’s future assistance is detailed in the section on
future assistance. Compared with the focus of ADB assistance based on
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the 1995 Energy Policy, it is now recognized that there are some limitations
to the creation of energy markets in all DMCs, but private sector invest-
ments are always possible and desirable, subject to adequate competition
and regulatory oversight. The BOT mechanism should be adapted to DMC-
specific circumstances for promoting private sector investments, and mer-
chant power plants should be encouraged where competitive electricity
markets are possible. ADB must continue to place emphasis on supply and
demand-side efficiency improvements, environmental protection, and
regional trade. As before, there may be a limited number of loans for projects
in the coal subsector, but ADB will continue to have an advisory role in
ensuring that a proper framework is established to attract private invest-
ment. In the gas subsector, ADB assistance for transmission and distribu-
tion projects may be needed under certain circumstances to facilitate private
sector participation. The emphasis on the four operational priorities is being
reflected in the preparation of the country assistance plans. The 2001–2003
pipeline indicates that, on average, there will be about eight energy sector
loans every year, which is the same as in the past five years. Similarly, the
annual lending volume will remain at about $1 billion. More of the future
loans will support rural electrification, renewable energy, and sector restruc-
turing. Processing of these loans is expected to be more complex and to
present new challenges to ADB staff.

86. In conjunction with ADB’s policy of assigning more responsibility to
resident missions, it is expected that existing staff resources in the energy
divisions are adequate to implement the changing operational priorities.
The skill mix has been evolving in line with priorities, and will continue to
do so in the future. While the emphasis was earlier on project specialists
with analytical skills in engineering and finance, during the past few years
there has been a blending with skills in the areas of macroeconomic analy-
sis and social and institutional development. Induction of new staff and 
in-house training programs have helped the energy divisions keep abreast
with the latest approaches to sector restructuring and engage in policy dia-
logue with DMCs in those important areas. As new projects are prepared to
support pro-poor growth in line with ADB’s poverty reduction strategy, staff
in the energy divisions will be further sensitized to relevant issues.

87. The next review will be undertaken in 2005 to again ensure that ADB’s
energy operations are properly aligned to the needs of its DMCs.
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Energy sector loan and technical assistance,
1995–1999

Table A1.1: Energy sector loans classified  by policy 
recommendations, 1995–1999

Share
   of
energy

  Amount sector
Referencea Main objectives ($ million)  loans

  (%)

87 (i) Power sector restructuring 834.4 17.3
87 (ii) a Power generation 891.0 18.4
87 (ii) b Power transmission 1,332.7 27.6
87 (ii) c Rehabilitation and strengthening of

  power distribution networks 290.0 6.0
87 (ii) d Rehabilitation of district heating networks 50.0 1.0
87 (vii) Environmental protection 265.5 5.5
88 (iii) Efficiency improvements and environmental

  management in the oil and gas subsectors 178.0 3.7
88 (iv) Natural gas development 498.0 10.3
88 (v) Petroleum refinery rehabilitation 24.0 0.5
89 (i) Renewable energy development 100.0 2.1
89 (ii) Rural electrification 367.0 7.6

TTTTTotalotalotalotalotal 4,830.64,830.64,830.64,830.64,830.6 100.0100.0100.0100.0100.0

a The references in the first column of the table indicate paragraph numbers in the: Conclusions
and Recommendations in the Bank Policy for the Energy Sector,     6 October 1995, of ADB.

Appendix 1, page 1
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Appendix 1, page 2

Table A1.2: Energy sector technical assistance classified by policy
recommendations, 1995–1999

Share
of

energy
Amount sector

Referencea Main objectives ($ million)  TAs
 (%)

87 (i) Power sector restructuring 16.9 22.8
87 (ii) a,b Power generation and transmission 6.5 8.8
87 (ii) c,d Rehabilitation of power distribution and

  district heating networks 7.3 9.9
87 (iii) Demand-side management 3.0 4.0
87 (iv) System planning with integrated resource

  planning in the power subsector 1.3 1.8
87 (v) Private power, build-operate-transfer model 4.0 5.4
87 (vii) Environmental mitigation 5.8 7.8
87 (viii) Regional trade and cooperation 3.8 5.1
87 (ix) Tariffs and subsidies 4.9 6.6
88 (i) Private sector participation in the oil and

  gas subsectors 5.1 6.9
88 (iii) Efficiency improvements and environmental

  management in the oil and gas subsectors 8.0 10.8
88 (iv) Natural gas development 2.7 3.6
89 (i) Renewable energy development 1.5 2.0
89 (ii) Rural electrification 3.4 4.5

TTTTTotalotalotalotalotal 74.174.174.174.174.1 100.0100.0100.0100.0100.0

a The references in the first column of the table indicate paragraph numbers in the: Conclusions
and recommendations in the Bank Policy for the Energy Sector,     6 October 1995, of ADB.
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Energy and poverty reduction
1. There are multiple links between energy, poverty, and the environ-
ment. The production and use of energy have environmental consequences
to which the poor are especially vulnerable. People living in poverty are
often disproportionately the victims of the environmental effects related to
energy, even while they are usually perceived as being the cause of wors-
ening environmental problems, because they (i) use inefficient and rela-
tively more polluting energy sources and systems than those who are better
off and (ii) are often forced to engage in hazardous or ecologically disrup-
tive activities to gain access to energy services. Most importantly, however,
they lack the political power to help foster institutional changes that could
address their own poverty or effectively combat the environmental harm
caused by the mainstream energy economy, for instance, power produc-
ers. While low energy consumption is not a cause of poverty, the lack of
available energy services correlates closely with many poverty indicators.

2. Poor households and communities typically rely on diverse sources of
energy, using one fuel for heating, another for cooking and lighting, and
another for agricultural or other productive purposes. Often the real unit
costs of these alternative energy sources are high relative to those of elec-
tricity or gas delivered through a network to wealthier households. More-
over, these energy sources have high nonmonetary costs. When women or
children spend many hours collecting firewood or biomass fuels for heat-
ing or cooking, for example, they have less time for education or for devel-
oping other productive activities. Besides, the use of traditional energy
sources can have serious health and environmental consequences.

3. Energy consumption and income are positively related. While energy
spending rises with income, it generally does so less than proportionately.
Consumption levels off as income increases, with the poor spending 
10–20 percent of their income on energy, and the rich about 2 percent. Energy
pricing also has environmental implications, although adjusting prices to
reflect environmental externalities more accurately may have adverse effects
on the poor.

4. Addressing the problems of poverty requires addressing its many
dimensions, for example, providing adequate educational opportunities,
health care, and accessible and functional sanitation facilities. Addressing
these issues involves increasing the level of energy services. Policies and

Appendix 2, page 1
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programs that directly create opportunities for people living in poverty, to
improve the level and quality of their energy services (by making more effi-
cient use of commercial and noncommercial energy and by shifting to higher
quality energy carriers), will allow them to enjoy both short-term and self-
reinforcing long-term improvements in their standard of living and
environmental quality. The substitution of modern energy carriers and more
efficient energy conversion devices would confer sizeable gains in the pur-
chasing power of poor households. Improvements in energy efficiency have
considerable potential to facilitate development and to reduce poverty in
all of its major dimensions. Conventional ideas about energy and develop-
ment promote simply increasing the supply of energy rather than a more
sustainable approach focused on the level of energy services. Energy ser-
vices include both the types of energy sources and the devices to convert
the energy into useful purposes.

5. An underlying objective of many energy sector projects is to give low-
income households and communities in rural and periurban areas better
access to modern energy to enable them to shift from biomass fuels to
kerosene or gas for cooking, to put electric lighting in a school or power a
refrigerator in a community health clinic, and to access electricity for light-
ing or to power equipment for household businesses. Interventions of these
kinds are expected to have important and direct effects on the welfare of
the poor people, as shown in the table on the following page. Such inter-
ventions may enable households to use more energy services, either
because access is available for the first time or because it is at a lower cost.
Greater use of energy services may deliver other benefits, particularly bet-
ter health and education and, as a result, improved access to and produc-
tivity in the labor market. Better service is also likely to reduce both the
monetary and the nonmonetary costs of obtaining supply.

6. Small improvements in the level of commercial energy services avail-
able to the poorest of the poor could dramatically improve their quality of
life. Cross-country comparisons indicate a positive correlation between
access to energy and electricity services and educational attainment and
literacy among both the rural and urban poor. In fact, one of the ways in
which energy strategies could meet sustainable development goals is by
introducing specific technologies that would increase energy services for
people living in poverty (for example, efficient lighting technologies, water
pumping technologies, efficient cookstoves, modern energy forms for cook-
ing). Such strategies could also promote job creation in rural areas and

Appendix 2, page 2
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thereby help those currently living in poverty acquire the capability to free
themselves from poverty. Moreover, the emphasis given to policies that pro-
mote the wide availability of modern energy forms and inherently clean
energy technologies would help improve the nutritional status and reduce
their risks of ill health and resource depletion for people living in poverty by
substituting domestic fuels like firewood and biomass.

7. Developing countries have the most to gain from a future of sustain-
able energy. People living in poverty are the most vulnerable to the negative
environmental effects of current energy development and would benefit
the most in terms of social and economic development from a sustainable
energy future. The provision of energy services is necessary but not suffi-
cient to reach sustainable development goals. Energy activities can affect

Potential effects of improved energy services in reducing poverty

Direct effect Direct effect Direct effect
on well-being on health on education

Improved access Improved indoor Improved access to
to lighting, heat air quality through lighting, allowing
and refrigeration cleaner fuel more time to study

Savings in time and Reduced fire Savings in time
effort (due to hazard and effort, releasing
reduced need to Improved quality time and energy
gather biomass of health services to channel toward
and other fuels) (through better education

lighting, equipment,
and refrigeration)

Improved access Easier establishment
to information of health
(through radio, centers
television, and Better education
telecommunications)

Appendix 2, page 3

Source: The World Bank and Energy Sector Management Assistance Program. April 2000,
Energy Services for the World’s Poor.
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the goals of poverty and environment in profound ways, and a shift in the
existing energy supply paradigm must occur such that it supports sustain-
able development and sustainable energy. Policies to promote implemen-
tation of sustainable energy strategies must be sufficiently resourceful and
yet adaptable to local situations to be able to address the numerous chal-
lenges. Moreover, policies must take advantage of demand-side as well as
supply-side strategies that improve the efficiency of energy use, make more
effective use and transformation of conventional fuels, and use renewable
sources of energy more widely. While some of these strategies can be used
directly to increase the level of energy services available to those living in
poverty, others can be used indirectly for satisfying their basic needs, often
through increased job creation.

Appendix 2, page 4

Direct  effect
on economic Trickle-down Fiscal effect
opportunities effect of increased (coupled with
for the poor productivity pro-poor policies)

Easier establishment Easier establishment Smaller fiscal burden
and greater and greater productivity and higher fiscal
productivity of of business in general returns from more
businesses that (including through efficient services
employ the poor positive impact on the

environment)

Creation of employment More benefits to the
in infrastructure poor if government
service delivery spending is effectively

channeled toward
welfare-enhancing
services

Improved health Higher fiscal returns
and education and associated with
savings in time and higher growth
effort, increasing
individual productivity
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8. In essence, meeting the sustainable energy needs of the poor means
finding technological and institutional innovations that lower the costs of
obtaining and using energy services, and adapting these services to the
requirements of poor households and communities. Energy services are
provided most cheaply and conveniently, and with the least local pollution,
when they are derived from electricity or gas delivered through networks
or, in remote locations, from modern decentralized systems. However, sub-
stantial barriers may prevent low-income households and communities from
gaining access to energy services. These barriers include (i) limited ability
to fund the high costs of connecting to the networks; (ii) increased effec-
tive costs of access to energy due to additional cost of purchasing appli-
ances; (iii) low densities of energy demand, especially in rural areas;
(iv) costly alternatives; (v) lumpy investments in nongrid technology;
(vi) inappropriate commercial mechanisms to interface with customers in
poor households in informal settlements or small and dispersed rural com-
munities; (vii) inadequate access to credit for financing service connec-
tions; and (viii) inability to pay market-oriented tariffs. To improve the
services for the poor, the critical question is what kinds of policies and
projects would be most successful and cost effective in knocking down
these barriers. New generation and distribution technologies and easily
replicable models for community mobilization are essential to improving
services for the poor. The main challenge for policymakers is to identify the
kinds of interventions most likely to yield large and lasting benefits for the
poor.

9. The way in which the energy sector is regulated and prices are set has
important implications for access: both direct, affecting affordability; and
indirect, affecting the possibility of access. Once households gain access to
energy, consumption depends on affordability. The pricing of fuels is cru-
cial in determining the amount consumed and the share of income this
absorbs. Because many countries have subsidized some fuels in the past,
reforms commonly include removing or restructuring these subsidies and
thus affect the prices charged.

10. The key tools at the disposal of governments as they try to open
opportunities for pro-poor innovations in the energy sector are institutional
ones. They include choices about market structure and ownership, regula-
tion, and pricing. In efforts to help the poor enter the market for better energy
services, tools are likely to include not only a targeted lifeline subsidy policy
but also liberalization of financial markets to ease access to credit that could

Appendix 2, page 5
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finance investments in pilot or demonstration projects that increase mar-
ket penetration for promising new technologies. To make energy afford-
able for the poor, governments should consider absorbing part or all of the
sunk costs of energy infrastructure needed to serve the poor, designing cost-
reflective price signals for baseload power at low cost for essential services,
favoring decentralized renewable energy systems in rural areas, and build-
ing the capacity of local energy enterprises.

Appendix 2, page 6
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Competition in the natural gas subsector
A. Key issues
1. Experience all over the world during the late 1980s and 1990s has
shown that more natural gas reserves remain to be discovered than was
earlier believed. The abundance of this resource and the availability of
advanced technology for its use such as combined cycle power plants, which
produce the minimum amount of greenhouse gases per unit of electricity
generated, have made extensive fuel switching from the more polluting
fossil fuels to natural gas environmentally desirable and economically
attractive. Further, in the developing member countries (DMCs) of the Asian
Development Bank with abundant natural gas resources, there is a need to
reorient policies to promote increased domestic utilization of this resource.
Indonesia, for example, is the world’s largest exporter of liquefied natural
gas, but uses less than 20 percent of its natural gas production for domestic
consumption. Investment needs for the oil and gas subsectors for the period
2000–2005 for seven DMCs with significant natural gas resources have been
estimated at about $100 billion.1  As in the case of the power subsector,
there is a need to undertake sector reform to attract foreign and domestic
private sector investment and to ensure increased domestic utilization of
the indigenous resource.

2. By the early 1980s it was realized that there were limitations of the
approach involving the use of (i) vertically integrated state-owned enter-
prises as monopolies to handle all aspects of the oil and natural gas business,
and (ii) point-of-sale price controls. The latter induced underinvestment in
resource development and in gas infrastructure, which in turn led to a sig-
nificant reduction in exploration for additional resources. Since then the
move has been in the direction of price decontrols and increasing com-
mon access to essential facilities. This shift has led to the gradual unbun-
dling of vertically integrated state-owned enterprises to foster competition
in the upstream (exploration and production), midstream (gathering, treat-
ment, and transmission), and downstream (distribution networks and
retailing operations) activities in the gas subsector.

Appendix 3, page 1

1 Estimate by the Center for Energy-Environment Research and Development, Asian Insti-
tute of Technology for  People’s Republic of China, India, Indonesia, Malaysia, Pakistan,
Philippines, and Thailand.
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3. The key elements of the policy to attract private investment are 
(i) sector unbundling to enable competition and clearly separating the roles
of government as the sovereign owner of the natural resources, policy maker,
regulator, and commercial operator; (ii) moving from an administered price
regime to market-determined prices for natural gas as a commodity with
the costs of transmission and distribution services determined by cost-of-
service regulation initially, and by price-cap regulation at a later date;
(iii) reviewing the terms of the production-sharing contracts (PSCs) and
concession agreements evolved essentially for the exploration and produc-
tion of oil, a more readily and easily tradable commodity  than natural gas,
and adjusting them to suit the realities of the natural gas market; and
(iv) adopting a proactive role for the state in the creation of gas transmis-
sion grids and distribution networks with nondiscriminatory access to
facilitate marketing of gas. Since in many DMCs the existing laws may not
allow these policy approaches, it is necessary to enact new hydrocarbon
laws, which enable sector restructuring, privatization, entry and exit for the
private sector, competitive markets, and independent regulation.

B. Gas subsector restructuring
4. Based on a range of experience in different countries, the practical
method of restructuring the subsector could be along the following lines.

(i) The government will have the responsibility for formulating policy,
enacting legislation, exercising the sovereign right of ownership of min-
eral resources, undertaking resource surveys, identifying acreages for
exploration, carrying out transparent and credible rounds of bidding,
selecting the exploration and production (EP) contractor, and award-
ing concessions or PSCs. It will also supervise the performance of EP
contractors and collect the state’s share of production, royalties, and
taxes. The policy-making and legislative functions are best performed
by the ministry of energy or by the ministry of oil and gas, if there is
such a separate ministry. The rest of the functions are best delegated
to a government department, which would report to the said ministry,
and be staffed by experts drawn from the erstwhile state-owned oil
and gas company, or otherwise recruited from the industry and trained
for this purpose.2  This department should have one or more separate

Appendix 3, page 2

2 In practical terms,  this may prove difficult in view of the significant differences in the
salaries and benefits of civil servants and oil and gas company officials. Innovative con-
tracting and consulting services arrangements may have to be developed.
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directorate(s) for natural gas to focus on problems specific to this
subsector without clubbing it with the oil subsector.

(ii) The EP contractor operating under a concession or a PSC will be
responsible for the upstream activities and for marketing of the entire
production, including the state’s share. The erstwhile state-owned oil
and gas company should be no more or no less than an EP contractor
and should not receive any preferential treatment by way of reserva-
tion of more promising acreage. It could compete on an equal footing
with all others in the rounds of bidding either by itself or by forming
joint ventures with other partners. The state-owned oil and gas com-
pany should be divested of the responsibilities assigned to the gov-
ernment, and should no longer exercise them to avoid conflicts of
interest and generate confidence among international and
domestic investors.

(iii) Transmission of natural gas (i.e., in pipelines under pressure) should
be the responsibility of one or more transmission companies based
mostly on geographic considerations and potential size of the natural
gas market. The operation of each transmission grid should rest with
one transmission company and it could either be on the basis of con-
tract carriage, wherein the company is obliged to provide service only
to users holding firm contracts, or it could act on the basis of common
carriage with nondiscriminatory access to all sellers and buyers. In
the latter case, the transmission company will have the obligation to
forecast demand and provide optimum transmission capacity to meet
such demand. Since the company will function as a monopoly, the
transmission charges would be subject to cost-of-service regulation
(and  price-cap regulation in later years). The company will not be
allowed to purchase gas for resale. Similar common access and regu-
lation may also apply to companies engaged in other midstream
activities such as gas gathering and gas treatment, to enable adjoin-
ing small and marginal fields to make use of the common facilities.

(iv) Separate transmission pipelines from a producer to one or more large
consumers with long-term transmission contracts could be allowed,
on a nonexclusive basis, to be built as contract carriage transmission
pipelines by entities other than the producer. Such pipelines will have
an obligation to provide nondiscriminatory access to other users  up
to the limit of the available transmission capacity.
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(v) Several distribution companies would also be organized on the basis
of geographical considerations and potential markets. When there are
issues of “anchor” consumers to attract investments, limited period
exclusivity can be offered as an incentive. More generally, distribution
companies should be large enough to enjoy economies of scale and
numerous enough to ensure competition in the wholesale market. It
is best to organize them as investor-owned franchises, generally on a
nonexclusive basis to enable large consumers to buy gas directly from
producers using dedicated bypass lines if they so choose. Based on
the successful experience in Argentina, Colombia and Mexico, such
franchises are awarded best to qualified strategic investors on the basis
of international competitive bidding (ICB) with distribution tariff as a
key selection criterion. Thereafter, they will be subject to regulation.
Distribution companies and large consumers (or their brokers or
aggregators) would buy gas directly from EP contractors or their bro-
kers, or through energy merchants, on the basis of negotiated prices
in a competitive market with many buyers and sellers. The price at
which the distribution company will sell gas to its consumers will be a
sum of the gas price it pays to the producer on the basis of negotiated
contracts, the regulated transmission cost it pays to the transmission
company, and the cost of its own distribution service, which is sub-
ject to regulation. It is best that distribution franchises are given for
relatively short periods—such as 10–12 years—and be made subject
to fresh ICB at the end of the period.

(vi) Cross-ownership among EP contractors, transmission companies, and
distribution companies that restricts competition and enables price
manipulation should be prohibited.

(vii) Regulation would be by a body that is independent of all other
participants in the sector and is accorded an autonomous status by
the government. It should not be a part of a government ministry or
department. Its focus would be to promote competition in the whole-
sale market; regulate charges for transmission and distribution ser-
vices; provide inputs for dispute resolution; enforce technical, safety,
and even environmental standards and codes (the standards and
codes could be separately developed by the government); and over-
see the behavior of all participants in the natural gas grid and com-
petitive markets in relation to the licensing conditions.
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(viii)  Further unbundling of the functions of distribution companies by giv-
ing all consumers a choice of their supplier is not recommended at
this stage, as the world experience in this regard is limited to Ontario,
Canada, and United Kingdom, where such unbundling was done only
in 1998. It is best to wait a little longer to understand fully the technical
and managerial complexities involved in such a development.

C. Roles of the public and private sectors
5. Based on a restructuring approach detailed above, the existing state-
owned oil and gas companies should be split first into business units for
(i) exploration and production, (ii) transmission and other midstream
activities such as gas gathering and treatment, and (iii) distribution and
retail sales. Activities allocated to the government must be removed from
the state-owned company and relocated in the government. After doing
this, the business units should be privatized to strategic investors on the
basis of transparent ICB. As long as the principles of unbundling are
respected and observed, there could be a case for the public sector to remain
in the transmission business, if the response from the private sector for this
activity turns out to be lukewarm. Further, at the infancy stage of gas mar-
ket development, there could be a case for the state to play a proactive role
in making the transmission investment to enable the operators of small
and marginal fields to market the natural gas directly to large consumers.
Unlike oil, which is easy to transport and market, natural gas is difficult to
transport except by building gas pipelines or by constructing expensive
facilities to liquefy the gas and transporting it in cryogenic containers. With
the government taking the initiative to build the pipelines in the public sec-
tor, it would be easier to market the produced gas and this would attract a
larger flow of private sector investment in exploration and production. When
the main contours of a gas grid emerge, the government could move out of
this business by privatizing the grid. A similar proactive approach to gas
distribution networks might also be appropriate as a temporary second-
best solution in DMCs that are unable to attract private investments in this
segment because of country-risk considerations.

D. Approaches to natural gas pricing
6. The approach to the pricing of natural gas is largely determined by the
proposed market structure. The price of natural gas as a commodity (pro-
ducer price) will be on the basis of negotiated contracts between produc-
ers and large consumers and distribution companies in a competitive
environment. Transmission and distribution tariffs will be regulated and the
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consumer price would be the sum of gas price and transmission and distri-
bution charges. The regulated distribution tariff to the various classes of
consumers should reflect their cost of supply. The practice of making the
industrial and commercial consumers subsidize the residential consumers
could be counterproductive, as it may prevent fuel switching. Significant
capital costs have to be incurred by industrial and commercial consumers
for switching to natural gas, which would be less likely without a significant
increase in fuel efficiency.3  Further, in the absence of suitable penalties for
pollution, matching the cost of mitigation measures, the environmental
advantage of natural gas is not attractive enough for fuel switching. The key
elements in pricing are (i) removal of subsidies from all competing fuels;
(ii) avoidance of cross-subsidies within the natural gas subsector by elimi-
nating subsidies for power generation, fertilizers, steel, etc., and for resi-
dential consumers; and (iii) if the government wants to subsidize the
consumption by the poor, provision of direct cash subsidies from the bud-
get to the target population, possibly through social security payments or
income supplements. In the case of most industrial and large commercial
consumers, the natural gas price could be negotiated between the supplier
and the consumer. In the case of smaller consumers, a ceiling price could
be prescribed on the basis of liquefied petroleum gas price.

3 This is the case in most industries except power generation and  fertilizer, where natural
gas is used as fuel and feedstock, respectively.
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Private sector participation in power subsector and
competition
A. Experience with build-operate-transfer projects
1. Investments from the private sector in power generation since the
early 1990s have predominantly taken the form of build-operate-transfer
(BOT) or similar projects having power purchase agreements (PPAs) be-
tween state-owned utilities and private sector developers. Available infor-
mation relating to nine developing member countries (DMCs)1  of the Asian
Development Bank alone indicate that over 117 projects with a total capac-
ity in excess of 42,000 megawatts (MW) are being financed under this
mechanism. These projects are in operation, or under construction, or have
achieved, or are about to achieve financial closure. Another 24 projects
with a total capacity exceeding 23,750 MW are in the development (plan-
ning-bidding-negotiation) stage in these countries. In some DMCs, such as
Indonesia, Malaysia, and Philippines, the independent power producers
(IPPs) already form a significant percentage of the total power-generation
capacity in the country. A World Bank study estimated the total investment
during 1995–1998 in greenfield power projects with private sector partici-
pation in DMCs to be of the order of $43 billion.2

2. Based on the experience in many DMCs, implementation of private
sector BOT projects has helped overcome supply constraints. The net ben-
efit to the economy, however, has not always been positive. In most cases,
state-owned electricity utilities acted as the exclusive or single buyer on the
basis of PPAs. The “buy” decisions in some DMCs were taken somewhat
casually in the context of existing or anticipated supply shortages. Some-
times extraneous political considerations compelled utilities to buy capaci-
ties far in excess of demand estimates, highlighting the need for a strong
governance framework. A large number of unsolicited proposals for BOT
projects were finalized and the developers were selected without
transparent international competitive bidding (ICB). As a result, the price
for electricity agreed under take-or-pay contracts was substantially higher

1 Bangladesh, People’s Republic of China (PRC), India, Indonesia, Malaysia, Pakistan, Phil-
ippines, Sri Lanka, and Thailand. Data for the PRC exclude Dayabay, Pearl River, and Shajiao
B power stations. The data for India cover only a fraction of the total number of cases.

2 The World Bank and Energy Sector Management Assistance Program. April 2000. Energy
Services for the World’s Poor.
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than the generation costs of the utility (which included explicit and implicit
subsidies from the government) and sometimes even higher than the aver-
age consumer tariffs. In some DMCs, proposals were solicited from the pri-
vate sector guaranteeing a specified rate of return on the invested equity.
Apart from failing to provide any motivation to the project developers to
minimize costs, such an approach led inevitably to endless bureaucratic
interventions and controversies relating to the reasonableness of cost esti-
mates, debt-equity ratios, and the efficiency and cost-effectiveness of imple-
mentation arrangements. These led to excessive delays in the creation of
the urgently needed additional capacity. Thus the approach of buying a
project (with a review of the complete project proposal), rather than focus-
ing narrowly on the purchase of power (price of supply), proved counter-
productive.

3. Rather than the BOT model itself, it is the manner in which the BOT
option was pursued that resulted in (i) severe upward pressure on the end-
user tariffs, which were usually inadequate to cover the full cost of supply
owing to the traditional foot dragging for periodic tariff revisions by govern-
ments based on political considerations; (ii) isolation of the IPPs from the
influence and discipline of the markets; (iii) creation of an enormous vol-
ume of contingent liabilities to the governments, considerably aggravating
their fiscal management problems; and (iv) unhealthy price rigidities dis-
torting markets and seriously hampering the move toward competitive
markets. Contract-based regulation with limited flexibility also makes it dif-
ficult to respond to changes over time, because not all eventualities can be
identified or suitably addressed at the beginning. The government, regula-
tors, or the project owners can exercise little discretion during the tenure of
the PPA (10–20 years) to align project operations to unforeseen macroeco-
nomic or other changes.

B. Improvements in application of the BOT mechanism
4. A lesson learned is that, for achieving the best outcomes from the
BOT mechanism, appropriate policy, institutional and governance frame-
works, and practices are required. The experience highlighted earlier points
to the need to proceed cautiously when using the BOT option with a single
buyer model in DMCs where such frameworks are not yet fully in place to
provide the necessary underpinnings. All the caveats mentioned in the 1995
Energy Policy3  are still valid and the buy decisions of the utilities have to be

3 R4-95, Revision 2: Bank Policy for the Energy Sector, October 1995.
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taken responsibly based on credible load forecasts and least-cost power
development plans. To assess the total generation capacity that can be built
using the BOT option, it may be prudent to determine a risk-free supply-
demand gap that reflects a realistic scenario. Project development cost and
risks can be considerably reduced if site identification, land acquisition,
access roads, and other facilities can be prepared well before the invitation
of bids from IPPs.

5. The selection of the IPPs must be based on transparent ICB proce-
dures. Ranking of bids should primarily be based on the offered price of
electricity from the project. Take-or-pay contracts, if needed, should be given
only for a part of the production capacity and energy generation capability,
making the IPP share some of the demand and dispatch risks. There should
be a fair and equitable sharing of other risks as well. The IPPs should take
some market risk, exchange rate risk, and payment risk. Government guar-
antee is undesirable, but if it is absolutely necessary, should be limited only
to the payments needed to service foreign debts, which would taper off as
such debts are retired.4  The government must continue to guarantee against
nationalization, and place no restrictions on the repatriation of dividends or
proceeds from asset sales. Also, the duration of the PPA should not be unduly
long, and should be limited to the maturity of the senior debt. More than
anything else, there should be a clear provision to terminate the contract or
convert the IPP unit into a merchant power plant5  on terms fair to both
parties, in the event of the government reforming the power subsector to
introduce competition. Unlike in the earlier PPAs, the buy-back and buy-
out provisions should be more equitable and fair to both sides.6  Also, state-
owned utilities should not sign take-or-pay contracts with electricity prices
higher than its carefully calculated “avoided generation costs.”

6. In DMCs that are well placed to introduce competitive pool arrange-
ments, the implementation of merchant power plants should be encour-
aged. Under the current practices in the region, for lenders to extend
long-term loans on a non- or partial recourse basis, the PPAs tend to protect
the whole project by multiple guarantees and provide for onerous buyout
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4 This is based on the well-known principle that guarantees are needed to protect the lend-
ers, and the equity holders shoulder greater risks and in return get higher rewards.

5 Merchant power plants do not have government-guaranteed PPAs and function in a com-
petitive milieu of multiple sellers and multiple buyers taking the demand risk, dispatch
risk, and price risk.

6 The use of multiple triggers could provide for greater comfort for both sides.
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and buyback conditions. These conditions hinder future structural reforms
in the sector and the introduction of competition for the sale of bulk elec-
tricity from private power projects. An answer to this problem could be
merchant plants that do away with such PPAs.

7. DMCs with small generation capacity cannot introduce competition
for the sale of bulk electricity, and the risk-free supply-demand gap that can
be met through BOT projects is also limited. In such a situation, private
sector participation can be increased through strategic partnership in power
generation and franchising or sale of segregated companies responsible
for power distribution in different regions.

C. Competition in power subsector through restructuring
8. In large power systems, the optimal solution is to unbundle power
generation, transmission, and distribution by restructuring the power
subsector, with several  generation companies and several distribution com-
panies selling and buying in a competitive power market. Further, consumer
choice can be included to enhance competition by separating out the sup-
ply business (actual sale of electricity and associated customer services)
from distribution, which will be left with the wires business (similar to a
transport business; includes management of the distribution network). Most
of the members of the Organisation for Economic Co-operation and Devel-
opment are moving toward fully competitive electricity markets (with cus-
tomer choice) according to fixed timetables. Since consumer tariffs in these
countries reflected the cost of supply by vertically integrated monopolies,
unbundling and competition have resulted in a significant lowering of bulk
electricity prices.7

1. Competitive electricity markets in developed
countries and DMCs

9. There are some key differences between the more developed coun-
tries and the DMCs that are worth noting while considering the policy options
for establishing competitive electricity markets.
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7 The establishment of competitive electricity markets has been discussed at length in the
report: TA 5753-REG: Developing Best Practices for Promoting Private Sector Investment in
Infrastructure–Power, 2000.
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(i) In the more developed countries, power tariffs under the regulatory
regime tended to approximate the costs of supply; hence, competi-
tion, which tends to reduce costs, also reduced tariffs. The relative
affluence of consumers in some instances has resulted in consumer
choice for the more expensive “green power.” In DMCs, power tariffs
tend to be opaque and are often below supply costs. Consequently,
competition and privatization may initially lead to price increases to
reflect true supply costs.

(ii) In the more developed countries, the power market is nearly satu-
rated both in terms of geographic and population coverage. In the
DMCs, extensive areas and significant sections of the population do
not have access to electricity, and markets are not suitable for the
expansion of power grids to connect small and marginal consumers
with a weak paying capacity.

(iii) Subsidy for consumption of energy is not a major need in the more
developed countries, but DMCs often regard subsidies (and cross-sub-
sidies) as necessary. Markets are not the best instruments for provid-
ing subsidies.

(iv) Competition increases transaction costs and legislative responsibility
and renders the role of government more complex and sophisticated.
Unbundling may actually increase the nonpayment problem unless
effective legal mechanisms are in place. While these issues are well
handled in more developed countries, DMCs may need considerable
capacity building.

10. Still, the movement to markets is considered the viable solution for
most of Asia for the following reasons.

(i) Government-owned, vertically integrated utilities in many DMCs have
reached the limits of what can be achieved through economies of
scale, and cannot continue any longer in the “business-as-usual”
mode.

(ii) Governments have to recoup the past investments in the subsector
and preempt future contributions to it to concentrate on urgently
needed poverty reduction-related tasks and provision of other public
goods.
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(iii) Private investments perform most efficiently only in a competitive
milieu and with freedom of entry and exit, and not necessarily in the
BOT type of situation.

(iv) Several DMCs have the basic legal, financial, and political infrastruc-
ture that with some improvements could enable them to handle the
issues inherent in a competitive market.

(v) Allowing markets to handle the energy needs of the normal viable
segments frees the government to use its scarce resources to provide
access to commercial energy to the poor and rural consumers.

2. Stages in the evolution toward competitive markets
11. The process of unbundling and restructuring the power subsector
toward the goal of competitive markets and consumer choice can be con-
sidered as moving through the following five stages.8

a. Stage 1: Government department/utility stage
12. In this stage, the subsector is vertically integrated and operations are
carried out by a government department or a statutory body fully owned by
the government, which usually adopts government rules and procedures.
Its capital assets are all financed by excessive government equity contribu-
tions that do not get any return, and loans with terms distinctly more favor-
able than what can be obtained in the financial market. Fuel is subsidized
and exemptions are granted from taxes and duties, and failure to repay
debts is often ignored. Investments are made to meet forecast demand
with the approval of the government, but most often system reliability needs
are not met. Tariffs are usually well below costs. Numerous subsidies effec-
tively delink costs and tariffs. Ownership, regulatory, and management roles
are blurred. Utilities in this stage often face a near bankrupt situation and
are routinely bailed out by the government. Because of lack of manage-
ment focus, consumers often suffer from power shortage and poor quality
of supply.
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8 Hunt, Sally and Graham Shuttleworth. 1996. Competition and Choice in Electricity. New
York: John Wiley and Sons.
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b. Stage 2: Regulated utility stage
13. In this stage, the utility is corporatized and commercialized, and sepa-
rated from day-to-day control by the government. It is registered under the
company law with the government still owning 100 percent of the equity.
Assets are inventoried and revalued in the light of their remaining useful
lives. The debt-equity ratio is rationalized following commercial norms, and
the terms of debts are realigned to match such norms and the useful life of
the assets financed by them. The company is allowed to be operated
autonomously under the control of its board of directors or commissioners.
An independent regulatory authority is established to provide transparent,
fair, professional, and timely regulation of tariffs ensuring, simultaneously,
(i) that the utility is able to cover its cost of supply subject to clearly laid
down efficiency norms and earn a reasonable return on its equity; and
(ii) that the consumers’ interests are adequately taken care of. The utility,
which is still vertically integrated, has the obligation to meet the demand in
its franchise area at stipulated levels of reliability. The utility under this situ-
ation is called a “regulated vertically integrated monopoly.”

14. In this stage the government can impose on the utility a range of social
obligations, such as fuel diversity, preferential use of locally produced coal,
preferential use of renewables, environmentally benign generation,
demand-side management measures, lifeline tariffs for the poor, cross-
subsidies between domestic and industrial consumers and between rural
and urban consumers, and rural electrification. The government can enforce
these obligations by passing the necessary legislation or policy announce-
ments to be followed by the regulator. The regulator then can recognize the
costs arising from these obligations or policies and allow the utility to recover
them through its tariffs. The essence of the regulated market is the absence
of consumer choice, and the captive monopolized consumers can be made
to pay above market prices because of the inherent information bias in a
regulatory regime. If continued indiscriminately for long, subsector viability
gets seriously eroded, with the consumers paying more than necessary
when the utility “captures” the regulator, or more commonly, supply stan-
dards deteriorating because of weak regulation.

c. Stage 3: Single buyer model stage
15. In the single buyer model or monopsony model, power generation
companies sell power to a single buyer, usually a utility with its own
generation, transmission, and distribution facilities. The transaction is
covered by PPA contracts with a take-or-pay clause. The selling generation
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companies are called IPPs9  and their power plants may be built on a BOT
basis. Many Asian utilities have followed variations of this model for attract-
ing private sector investment. IPPs face competition only during selection
when a transparent bidding procedure is used for determining the most
attractive price and nonprice terms in the PPA. If the single buyer has its
own generation and it determines generation dispatch procedures, an IPP
would be unwilling to take any market or demand risk, and seek a take-or-
pay contract for the entire capacity in MW and energy kilowatt-hours. To
introduce some element of competition and to enable IPPs to take some
portion of the market or demand risk, the single buyer needs to divest all of
its generation units and reach a neutral position, wherein it can dispassion-
ately dispatch energy from all generation companies (IPPs and generation
companies divested by the single buyer) on the basis of offered prices or
incremental generation costs.

16. The single buyer agency can be a transmission company and distri-
bution company combination, or simply a transmission company selling
power to the distribution companies. It will buy power at different prices
from the various generation companies and sell to the distribution compa-
nies at an average purchase price plus transmission cost. The transmission
company (or the transmission and distribution company combination)
would still be a monopoly that can carry social obligations, unrelated to
generation, through regulatory mechanism. Usually this could be a good
transition model before reaching the competitive stage. The single buyer
can buy hydropower at a lower-than-market price to avoid windfall profits
to a hydropower producer and at a higher price from a thermal power plant
to avoid losses and bankruptcies, which would be the case when competi-
tive markets are introduced. In transition economies, this stage would pro-
vide some temporary moderating influence.

17. The capacity additions under this stage are still based on demand
forecasts and central plans, rather than market prices or profit expectations.
Generation costs are still not determined by direct competition, which
makes governance difficult and opens opportunities for corruption under
the PPA regime.
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the regulator. That does not matter when IPPs are not permitted to sell directly to consum-
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purchase cost.
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d. Stage 4: Wholesale competition stage
18. In this stage there are several sellers and several buyers for electricity,
i.e., competition. Several generation companies sell directly to several
distribution companies. Power transmission would be on an open-access
basis and there would be an independent system operator responsible for
dispatching power plants, and a power pool or a spot market.10  Forward
markets would exist so that buyers and sellers could conclude contracts for
long-term supplies and hedge the prices obtained in the spot market. All
the players would have freedom of entry and exit and operate as private
sector companies. The transmission company and distribution companies
(network part) would be regulated and distribution companies may share
some social obligations through the regulatory mechanism, since the con-
sumers do not have any choice while availing of their services. The distri-
bution companies can be obliged to buy “green power” through portfolio
standards or through renewable energy funds. At this stage, competition is
only at the bulk electricity level. It still requires sophisticated accounting
and settlement mechanisms, and a high degree of respect for contracts
and payment obligations. Further, when competition comes to this level,
the problem of stranded costs11  has to be recognized and addressed. In
many countries, to increase the level of competition, large consumers
located within the franchise area of distribution companies are also allowed
to buy directly from generation companies, which introduces consumer
choice. When this stage matures, there are questions regarding the distri-
bution company’s obligations under its franchise, and to resolve these ques-
tions the market has to evolve to the next stage.

e. Stage 5: Retail competition and consumer choice
stage

19. In this stage unbundling extends to the distribution company level.
Thus, the distribution company would be responsible for the distribution
wires system and its operations, but the retail supply business would be
run separately, either by the distribution companies with functional unbun-
dling, or by supply companies. No one has a franchise for sale of energy
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10 A power pool allows financial transaction among generation companies and distribution
companies based on bid prices during trading intervals, while the actual power flows are
governed by laws of physics and managed by the system operator.

11 Stranded costs reflect a utility’s obligation that cannot be met fully in a competitive envi-
ronment. The obligations could be those imposed by the regulator or through contracts,
which were acknowledged by the regulator while determining consumer tariffs. There-
fore, when bulk electricity competition is introduced (deregulation), the utility would need
a separate instrument for a few years to recover the stranded costs from
existing consumers.
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services, and consumers are permitted to buy from any producer, or agent,
or supply company. The transmission companies and distribution compa-
nies allow nondiscriminatory access to their facilities for the transaction to
take place. This is the final stage of a fully competitive electricity market
that has evolved in some more developed countries. The role of the regula-
tor is limited to price regulation of the wires business,  and regulatory mecha-
nisms cannot be used for any length of time to support social obligations in
the absence of monopoly franchise. Special legislation may be required to
enforce them, along with tax revenues or other resources to meet the costs
arising from such social obligations. For example, if the government wanted
to promote “green power,” it would be required to buy such power as long
as the prices are higher and sell it at market price; the resulting losses would
then be met through such funds as renewable energy funds coming from
tax revenue.

D. Privatization aspects
20. When the subsector is restructured on these lines, power generation
and supply becomes fully competitive, and all generation, transmission,
distribution, and supply companies could be in the private sector. Several
DMCs are adopting the policy that new generation investments should come
from the private sector. At least initially the transmission company could
continue to be in the public sector and later could be privatized to a strate-
gic investor taking care to ensure that there is no cross-ownership among
the transmission company, generation companies, and distribution com-
panies, which could again result in vertical bundling of services. Dedicated
transmission lines connecting specific generating units to the power grid
could be owned by independent private transmission companies. It is pos-
sible that some hydropower plants associated with multipurpose dams
might be retained in the public sector and could compete with other pri-
vate generation companies on an equal footing to sign contracts with dis-
tribution companies, or sell electricity to the power pool subject to their
following the grid code. The power pool operator would be independent of
all other players in the sector and would be a nonprofit-making body serv-
ing the sellers and buyers in a neutral fashion.

21. The reason for the generation and distribution companies being in
private sector is both ideological and practical. The ideological aspect relates
to the need for governments to divest commercial activities and concen-
trate on social services and provision of public goods necessary to achieve
the overarching poverty reduction objective. The practical aspect relates to
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the commonly observed phenomenon of competition being driven by profit
maximization, management efficiencies being driven by balance sheet pres-
sures, and standing in the financial and capital markets being based on
disclosures in the audited financial statements. The responsiveness to such
pressures is far more prominent in the private sector than in the public
sector.12  Publicly owned distribution systems in most DMCs invariably suf-
fer from high levels of system losses, poor billing and collection procedures,
and high levels of accounts receivable. Privately owned systems cannot
survive on that basis, since system losses for them are cash losses that will
result in their bankruptcy and liquidation. There are some examples of effi-
cient public sector organizations that perform as well as private sector ones,
however, they are exceptions rather than the rule. Further, the exit of failed
enterprises from the industry is easier for privately owned companies than
for the public sector ones. Finally, in order to enable credible independent
regulation, it is best that the state is out of the businesses being regulated.

22. Creation of credible, independent, transparent, and competent regu-
lation is the key to the success of restructuring and encouraging domestic
and foreign private sector investment in the power subsector. The regulator
will foster competition; enforce market rules, and grid and safety codes
(possibly including even environmental standards); ensure that all players
conform to the conditions of their licenses; and provide inputs to resolve
sector related disputes. In case the participants face a problem in imple-
mentation of the originally established market rules, the regulator can be
approached to seek a review. While the price of bulk electricity is deter-
mined by the market, the regulator determines the tariff levels for transmis-
sion and distribution wires services on the basis of cost-of-service
regulation (linked to efficiency benchmarks) or price-cap regulation. Finally,
the regulator has to be alert to the dangers of “rebundling” the sector through
cross-ownership among the players and through acquisitions and mergers
(such as generation companies acquiring distribution companies or gen-
eration companies amalgamating to secure a dominant market share) to
the detriment of effective competition. Antitrust regulations must be
enforced either by the regulator directly or through special bodies appointed
for the purpose.
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private sector has scored spectacularly in respect of entrepreneurial skills and innovation,
which are difficult to promote in the public sector.
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E. Need for domestic debt and bond markets
23. The experience in the recent Asian crisis also highlighted the need for
the prospective private investors to have access to domestic long-term
finance (with longer maturity of debt). The crisis resulted in a  double mis-
match in the power subsector in many DMCs. The first was the supply-
demand mismatch as a result of the sharp decline in power demand (as a
function of declining gross domestic product growth) in the context of
excessive supply capacity covered by take-or-pay contracts. The second
mismatch was that the revenues of utilities were in local currency while
their payment obligations were mostly in foreign currency or tied to
exchange rates prevailing at the time of PPA signing. In the context of sharp
devaluation of the local currency, the payment obligations of the utilities
rose steeply in local currency terms, bankrupting most utilities with a large
numberof take-or-pay contracts.13 This crisis highlighted the weaknesses in
the method of financing of  BOT projects. High debt-equity ratios, almost
total reliance on foreign currency debts, and a mismatch between the rela-
tively short maturity of the debts and the long useful life of the financed
assets led to high electricity prices (payable mostly in foreign currency)
and to serious liquidity problems in the context of sharp devaluation of the
local currency. In countries where debts were raised in local currency and
in the domestic capital and debt markets (such as Malaysia, Thailand, and
to some extent in the PRC and India) the problem was much less severe.
This highlights the need for (i) promoting the development and deepening
of well-regulated domestic capital and debt markets; (ii) channeling pen-
sion funds, insurance funds, and social security funds to the domestic long-
term debt and bond markets; (iii) promoting infrastructure funds capable
of providing long-term debts for private sector power projects; (iv) promot-
ing the concept of stress-testing foreign investments against exchange risk
and pricing foreign currency loans properly, as well as taking hedging pro-
tections for these transactions; and (v) promoting the use of hybrid instru-
ments that combine the features of equity and debt, such as redeemable
preference shares and convertible debentures.

F. Prerequisites for and planning of restructuring
24. The existence of well-defined property rights and mechanisms to
enforce them, well-developed and efficient court systems, legal
infrastructure, arbitration mechanisms, bankruptcy laws, and laws enabling
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13 Especially in the context of the inability of the governments to raise local currency-
denominated power tariffs steeply and quickly under crisis conditions.
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nondiscriminatory entry and exit of domestic and foreign investments are
necessary prerequisites for fully restructuring the power subsector toward
competition and consumer choice.

25. The creation of competitive power markets is not an activity that can
be implemented in a few months. Going by the experience of several coun-
tries, it could take five years or more even in countries with an adequate
and mature legal system and financial markets, and with well-organized
public sector utilities functioning efficiently on commercial lines or with
investor-owned utilities functioning under a regulatory regime. In countries
where the legal and financial systems have to be created or improved,
reformed, and allowed to mature, restructuring could take several more
years. The period can also be made shorter when it is led by the head of
state or a senior minister of the government, and by careful planning and
building consensus regarding objectives and methods among all stakehold-
ers (consumers; general public; political parties; affected parties, such as
the exiting utilities, their staff, and financiers; IPPs; and nongovernment
organizations specializing in energy and environment-related matters). Such
stakeholder participation in the design of reform would help reconcile dif-
ferences of approach, minimize opposition and obstacles to implementa-
tion, and make it broadly acceptable to large sections of the society. Securing
such stakeholder participation and concurrence takes time and expenses
in public awareness programs. The experience in many countries shows
that, without such participation, restructuring runs into considerable
difficulties.

26. Detailed planning for power subsector restructuring should cover a
range of aspects such as (i) design and objectives of reform; (ii) amend-
ment or repeal of existing laws preventing restructuring and enactment of
necessary new laws enabling competition, independent regulation, etc.;
(iii) establishment in the ministry of finance or in the office of the president
or prime minister of a high-level empowered group to monitor and super-
vise restructuring; (iv) creation of a competent and independent regulatory
body; (v) vertical and horizontal unbundling of the subsector, initially as
business units with their own set of  accounts; (vi) change from govern-
ment style of accounting to commercial accounting in accordance with
international accounting standards and generally accepted accounting prac-
tices; (vii) corporatization of the business units under the company law,
with the government initially owning all the shares; (viii) introduction of
independent external audit of the legal entities and subjecting them to
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disclosure requirements of financial markets and security exchange com-
missions; (ix) commercialization of the operations of such legal entities by
rationalizing tariffs14  to cover supply costs and to provide reasonable return
on the investment, and carrying out the urgently needed efficiency upgrades
such as generation rehabilitation to improve heat rates, facilitate economic
dispatch, reduce system losses, improve metering, billing, and collections
and reduce account receivables, update property and inventory accounts,
and revalue assets and debts; (x) privatization of the corporatized entities
in generation and distribution activities to strategic investors through trans-
parent ICB procedures; and (xi) settling the details and rules of the power
pool, roles of the transmission company and central dispatch center,
methods of dealing with stranded costs, and the role of the regulator vis-à-
vis generation, transmission, dispatch, and distribution.

27. Parallel activities to be pursued outside the power subsector would
be financial sector reforms to strengthen capital markets, long-term bond
markets, and debt markets; and legal reforms to make the processes of
bankruptcy and liquidation, arbitration, and commercial litigation resolu-
tion speedy, efficient, transparent, and fair. Antitrust laws to prevent
unhealthy acquisitions and mergers inhibiting competition have to be
enacted and arrangements made to enforce them. Procedures to deal with
redundancy of staff arising from the privatization of public sector assets
have to be developed in consultation with all stakeholders and put into
operation.

G. Demand-side management and energy efficiency during
restructuring

28. Questions have been raised as to whether power subsector
restructuring on the lines discussed above would jeopardize the demand-
side management (DSM) initiatives hitherto undertaken by vertically inte-
grated utilities under the regulatory regime. Experience demonstrates that
price-related DSM measures, such as prices reflecting costs of supply and
prices varying as a function of supply costs over the duration of the day and
the different seasons of the year, are fully achieved in competitive power
supply. In the pool-based arrangement, dispatch is based on price bids
received for each half-hour interval and the congestion pricing for the trans-
mission and distribution services, as well as the uplift charge reflecting the
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level of scarcity or otherwise of generation capacity at any time of the day.15

Nonprice-related DSM initiatives could conceivably be undertaken by the
transmission company and distribution company, which under a regula-
tory regime would have an obligation to provide “wires” services for the
existing and future power demand, consistent with specified reliability lev-
els. To the extent they could avoid system expansion capital costs by reduc-
ing demand in the franchise area, they could be obliged to evaluate DSM
options in a fair comparison with system expansion alternatives (allowing
adequately for environmental benefits)  and undertake such measures if
they turn out to be lesser cost options. Under such circumstances, the regu-
lator could allow the expenses incurred in DSM activities  to be included in
the rate base of the transmission company or distribution company.

29. For a more sustained impact, energy use efficiency measures such as
the use of  improved motors, light bulbs, space heating, and space cooling,
improvements to building designs, use of energy-efficient windows and
more efficient insulation, and process changes in industry resulting in sav-
ing of energy use should be undertaken by private sector energy service
companies (which operate as normal profit-seeking companies) by aggres-
sively selling their energy-saving services on a contract basis, and sharing
the benefits of energy cost savings with the client. The key limitation for the
spread of such activities is the difficulty the companies face in raising finance,
and multilateral development banks could help in promoting private sector
funds that specialize in such transactions.

30. Further impetus for DSM will have to come from the manufacturers of
energy-saving equipment or their trade associations through aggressive mar-
keting and publicity. As a provider of public goods, the government-organized
or sponsored energy conservation centers could carry out extensive public
awareness campaigns on the need to improve energy use efficiency and
the means available for this purpose.

31. Questions have also been raised that the power subsector reform
based on competition  may encourage the generation companies to increase
generation from the old and highly fuel inefficient power plants with

15 These DSM measures have been managed by load management, peak load shaving, peak
load pricing, and seasonal tariff pricing initiatives under the regulatory regime.
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low fixed costs. In a regulatory regime, rate of return-based regulation
encourages the early retirement of old plants and the addition of new plants
with higher fuel efficiency. It must, however, be remembered that the most
commonly accepted criticism against rate of return-based regulation was
that it provided incentives to create excess capacity at the expense of the
consumer. The competitive regime corrects this major failing, and the con-
tinued use of inefficient plants may be an inevitable trade-off for the
improvement. However, the problem could be mitigated by (i) removing
subsidies on all fuels to allow prices to increase and thus penalize ineffi-
cient power generation; and (ii) adoption of stringent emission standards
and enforcing them. If such inefficient units could produce energy within
the strictly laid down and enforced emission norms, such generation could
be considered acceptable.

32. Conversely, competitive power markets enable a more extensive use
of the excess capacity available from captive power plants and cogenera-
tion plants without the need for protracted contract negotiations with un-
willing regulated utilities. Utilities regulated on the basis of rate of return
tended to aggrandize their owned capacities and to spurn capacities owned
by others. They tended to buy or import power only when it is inevitable. In
the United States the Public Utility Regulatory Policy Act of 1978 was neces-
sary to modify such behavior by utilities, obliging them to buy power from
small producers if it was offered at or below the avoided cost of generation
of the utility. In a competitive setup, captive power plants and cogeneration
plants will face no entry barriers and can quote their prices for a given time
interval and take their chances for dispatch. They could also seek long-
term contracts with potential buyers using nondiscriminatory access to the
transmission and distribution wires services. In the colder DMCs, such as
the PRC, Mongolia, and the Central Asian republics, the waste heat from
thermal power plants is used for district heating. In the warmer DMCs,
industries requiring low pressure steam or hot water could set up power
plants, sell electricity to the power pool, and use the spent steam or hot
water for their process requirements. Similarly, power plants could sell spent
steam or waste heat for purposes of district cooling using the services of
energy service companies. Such developments are enabled and made easier
in a competitive power subsector.
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Promoting the use of renewable energy
A. The need for a level playing field
1. In respect of indigenously produced fossil fuels for domestic use, the
rent (the difference between the economic cost of production and the mar-
ket price) has to be recovered by the state appropriately through royalty,
taxes, or production sharing. In many developing member countries of the
Asian Development Bank, the petroleum subsector is taxed heavily and is a
net contributor of revenue to the state. Such taxes need to be rationalized,
taking care to ensure (i) that the overall present level of contribution of tax
revenue does not decline; (ii) that the relative prices of oil, natural gas, and
coal based on their inherent comparative advantage are not distorted; and
(iii) that there is no bias against energy trade (imports or exports). Further,
pollution taxes (or levies and charges) matching damage costs in respect
of such pollutants as sulfur oxides, nitrous oxides, particulate matter, and
toxic effluents,  as well as emission-trading arrangements should continue
so that the nonpolluting renewable energy options enjoy their comparative
advantage of environmental friendliness.

2. In addition, there is a case for providing some financial support to
renewable energy  technologies because of their positive externalities, both
locally and globally. At the global level, subsidies could come in appropri-
ate forms from the Global Environment Facility, clean development mecha-
nism, and other grant sources. At the national level, support could come
from the state’s general tax revenues or from surcharges levied on all fossil
fuel options without distorting the relative prices of fossil fuels. In the United
Kingdom, for example, a nonfossil fuel obligation program is followed, under
which a small surcharge collected on all electricity consumption is applied
to support the winners of competitive bids to supply electricity from renew-
able sources. Similar schemes exist in Europe, Japan, and United States,
which have active public programs for developing renewable energy options.

B. Key barriers to renewables and possible solutions
3. Some of the key barriers to the financing of renewable energy projects
are as follows:

(i) Because of the research and development efforts required to make
available suitable technologies, renewable energy projects have very
high front-end capital cost per kilowatt of installed capacity even
though the variable costs for operation and maintenance are low. In
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order to make the consumer price of such energy affordable, the debts
need to have much longer maturity than is usually available in most
capital markets.

(ii) Unlike conventional energy projects, renewable energy projects have
very high project-development costs when compared with the actual
project cost. This increases the penalty when developed projects can-
not be implemented or are inordinately delayed for any reason.

(iii) The level of transaction costs such as due diligence for financing
appear to be disproportionately high when compared with the project
base cost.

(iv) It is difficult to forecast the cash flows of renewable energy projects.
Energy output from renewable energy projects is linked to the avail-
ability of natural resources under specific parameters, such as water
flow, wind speed, or solar radiation, which cannot be accurately pre-
dicted over the life of the project. Further, power purchase guarantees
cannot be enforced on the numerous buyers, making it difficult to use
nonrecourse project financing.

(v) Renewable energy project asset values are viewed with suspicion by
the financing agencies, because they have limited marketability, com-
pared with the assets of conventional energy projects.

4. Some solutions to these problems are emerging. For purposes of
project preparation, evaluation, due diligence, and financing, transaction
costs are lowered by standardizing modules and grouping a large number
of standard modules in a financing package. Small, nongrid options such
as micro hydropower, wind power, solar photovoltaic systems, or their
hybrids with battery or diesel backup are mostly sold to individual consum-
ers. In such cases the new approaches include (i) leasing the systems to
end users rather than selling them, which overcomes the problem of high
front-end cost and has been used, with some success, in India; (ii) financ-
ing vendor credit programs, and providing targeted credits to local devel-
opment financing institutions to provide consumer credits as a part of
renewable energy projects; (iii) dealing directly with renewable energy ser-
vice companies, rather than end users; the companies install and maintain
renewable energy systems and collect monthly charges for the use of the
facility (somewhat like a capacity cost/kilowatt/month; such a mini-utility
approach makes it easier to finance the company compared with assisting
end users, and has been successfully employed in the Dominican Republic);
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and (iv) incorporating such renewable systems as a part of home construc-
tion, the overall costs of such homes being eligible for mortgage or recourse
financing. This last approach has been successfully used in
South Africa.

5. In respect of  small isolated grid systems, using renewable energy sys-
tems such as mini hydropower, biomass cogeneration, biogas, wind, solar,
and diesel hybrid systems that are owned and operated by consumer-
cooperatives, private entrepreneurs, or by renewable energy services com-
panies allows for project appraisal and financing by local development
finance institutions. Indonesia has used this approach with some success.
Large-scale, grid-connected renewables such as wind power farms, solar
thermal power, or captive power plants of sugar mills (using bagasse as
fuel) have reasonable economies of scale and can be financed as long as
project cash flows can be guaranteed. Such firm cash flows have been
enabled, e.g., in India, by obliging the utilities (i) to buy the generated power
at prices close to the average cost of the utility generation (somewhat like
the legislation in the United States); (ii)  to wheel the power to any cus-
tomer of the renewable energy seller; and (iii) to act as an electricity bank
to receive power as and when it is generated by renewable energy sources
and sell it to the direct buyers in a steady fashion contracted by the renew-
able energy supplier. The last step could be resisted by the utility when the
supply from such sources is large compared with its own generation.
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6. The cost of capital can be lowered by lengthening the maturity of debts,
allocating grant funds, and concessional funds (from the Global Environ-
ment Facility, clean development mechanism, and bilateral sources of
assistance). Funds from the soft windows of multilateral development banks
and the complementary financing scheme could prove useful. Such funds,
however, may be channeled through appropriate local development finance
institutions or other long-term credit-providing institutions to avoid getting
involved in direct lending.

7. Finally, restructuring the power subsector by establishing competition
and consumer choice could be a boon to well-run renewable energy sup-
pliers (known as “green” power suppliers), as experience in several areas
of Austria, Germany, Netherlands, Scandinavia, United Kingdom, and United
States indicates that a large number of consumers contract for green power
supplies through energy merchants, despite their higher price. This prac-
tice results in higher dispatch of the green power units compared with what
had been possible in the past. The public awareness campaigns conducted
by governments and, more importantly, by green-oriented nongovernment
organizations have been largely responsible for such a consumer response.
In areas where consumer choice is not yet available for all consumers,
mechanisms such as nonfossil fuel obligation, public benefits wire charges,
and renewable energy portfolio standards are used to enable better dis-
patch from green sources.
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Regional cooperation and trade in energy
A. Overview
1. Complementarities in markets and resources have led neighboring
countries to seek mutual solutions to meet their respective energy needs.
For example, the People’s Republic of China (PRC) has invested in
Kazakhstan’s oil production and is committed to developing railway and
pipeline infrastructure for transporting oil to Xinjiang Autonomous Uygur
Region. Uzbekistan is exporting natural gas through a pipeline to Kazakhstan
and the Kyrgyz Republic. Kazakhstan is exporting coal to Uzbekistan and
the Kyrgyz Republic. The Kyrgyz Republic is exporting electricity to
Uzbekistan and Kazakhstan. Bilateral cooperation exists between Bhutan,
India, and Nepal for electricity trade and the implementation of hydropower
projects. The Lao People’s Democratic Republic (Lao PDR) exports power
to Thailand. Such regional energy trade in the Asian and Pacific region has
considerable potential to expand.

2. As a cooperative multilateral institution, the Asian Development Bank
(ADB) is uniquely placed to support regional cooperation activities aimed
at removing transboundary constraints and creating transnational opportu-
nities for economies in this region. The regional programs have involved
the participation of several governments in planning and developing infra-
structure and policies to benefit all participants. In the energy sector, the
most significant of these programs have been in the Greater Mekong subre-
gion, the Central Asian republics, and the South Asia Growth Quadrangle.

3. In the Greater Mekong subregion, a 210-megawatt (MW) hydropower
project in the Lao PDR was completed in 1998 and, with its output being
exported to Thailand, is making a significant contribution to the gross
domestic product and foreign exchange earnings of the Lao PDR. Similarly,
another 60-MW hydropower project for power export to Thailand, also
located in the Lao PDR, was completed in early 2000.

4. Potential for regional energy trade also exists in the South Asia Growth
Quadrangle, where Bhutan and Nepal have large surplus hydropower
potential and border Bangladesh and India, which have large power
requirements. Further, Bangladesh has considerable natural gas reserves
that can be economically exploited to serve the large markets in neighbor-
ing India.
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5. In Central Asia, Tajikistan and the Kyrgyz Republic with surplus hydro-
power potential, Uzbekistan with large natural gas reserves, and Kazakhstan
with large proven coal deposits, complement each others’ energy resource
requirements. Tajikistan and the Kyrgyz Republic, with rivers fed by Hima-
layan glaciers, export surplus hydropower in summer to Uzbekistan and
Kazakhstan, and import power during winter from the fossil fuel-based
power plants in Uzbekistan and Kazakhstan. The power grid in these coun-
tries is interconnected by a 500-kilovolt (kV) transmission system, and its
integrated operation gives rise to other benefits, such as reduced reserve
margin (and consequently, lower capacity addition need) and lower
overall system operating costs.

B. Key barriers
6. Despite the many benefits of intraregional energy trade, it can be con-
strained by a number of factors including the following.

(i) National policies generally favor self-sufficiency and import substitu-
tion at the expense of trade and rationalization of energy use. Taking
Central Asia as an example, each country tends to encourage energy
exports and discourage energy imports. These policies inhibit the
rationalization of energy use, limit market size, and raise the real
resource cost of energy for all the countries.

(ii) Physical infrastructure—such as new transmission pipelines and
power generation and transmission lines, as well as improved railway
capacity and storage facilities—are needed to expand energy trade.
The high capital cost of these infrastructure projects and the long
investment recovery period present considerable risks to the private
sector. To mitigate the risk, most private infrastructure projects are
financed through a combination of private and public funds.  Consis-
tency and transparency in government policies have become crucial
in attracting and retaining private financing for infrastructure
development.

(iii) While the neighboring countries are willing to assume a greater share
of the ownership for future activities to promote regional cooperation,
the limited financial resources available to participating governments
often impede the process.
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C. Outlook
7. Some specific energy projects that involve regional cooperation have
been identified or proposed by the governments concerned for the  Asian
Development Bank’s (ADB) consideration in the next three years. Techni-
cal assistance has been initiated to develop such projects. The major
investment projects are as follows:

(i) Implementation of a natural gas transmission pipeline in Bangladesh
that can eventually link to the larger market in India.

(ii) The feasibility assessments have been completed for the proposed
Nam Ngum 3 Hydropower Project in the Lao PDR and the Nam Ngum
to Udon Thani 500 kV transmission line in Thailand.  The Se Kong-Se
San River Basin Study (both in Cambodia and Viet Nam) has identi-
fied additional possibilities for hydropower developments.

(iii) In Central Asia, a project for rehabilitation and strengthening of the
interconnecting power transmission grid is being prepared. Investment
in this area will provide the basis for expanding electricity production
and trade, as well as increasing the stability of the power system in
the region. Another proposed project is for completion and renova-
tion of the gas pipeline from Uzbekistan to the Kyrgyz Republic and
Kazakhstan.

(iv) A gas transmission pipeline from Indonesia to Singapore is proposed
for financing by international aid agencies and capital markets using
the ADB guarantee under the Asian Currency Crisis Support Facility.

8. Experience has shown that regional cooperation is beneficial but slow
to take effect. To ensure smooth and speedy implementation, issues that
need to be addressed early in the development of cooperative projects
include the legal framework, technical and commercial standards, envi-
ronmental and social considerations, and risk-reward allocation.
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