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AN INVESTMENT FRAMEWORK FOR CLEAN ENERGY AND DEVELOPMENT:

A PROGRESS REPORT

EXECUTIVE SUMMARY

e This paper responds to the Development Committee Communiqué of April 2006 requesting the World
Bank to (a) review, in close coordination with other partners, existing financial instruments, taking into
account the role of the private sector, and (b) explore the potential value of new financial instruments
to accelerate investment in clean energy; so as to report on progress towards an investment framework
by their next meeting.

e This paper builds on the report “Clean Energy and Development: Towards an Investment Framework”
that was presented to the Development Committee at the April 2006 Spring Meeting and concludes:

e The major financing gap for the energy for development and energy access agendas can be met by
deepening and broadening energy sector policy reform to attract private sector investments and
additional public sector financing. Additional concessional support will be required to meet the energy
access challenge in Sub-Saharan Africa.

e Current International Financial Institution, public, and private resources cannot lead to a meaningful
transition to a low carbon economy. A long-term stable global regulatory framework, with
differentiated responsibilities, is needed to stimulate private investments and provide predictability.
The Bank proposes the development of a number of options to accelerate the transition.

e Progress in fighting poverty is under threat from increasingly severe weather events and climate
variability. Risks of weather-related disasters, including droughts and floods, need to be integrated
into poverty and sustainable development strategies with a combination of public and private sector
resources.

o Clean energy will address the following issues that affect poor people and undermine progress on
many of the Millennium Development Goals:

o Pollution at the household level, especially indoor air pollution, which adversely affects human
health;

o Environmental impacts at the local, national and regional level, including urban air pollution and
acid deposition, which affects human health and ecological systems; and

0 The adverse impacts of greenhouse gas emissions from the production of energy on agricultural
productivity, water resources, human health, human settlements and ecological systems.

1. This paper reports on progress in developing an Investment Framework for
Clean Energy and Development. The Investment Framework is intended to be a vehicle
to accelerate investments to address developing country energy needs for growth and
access for the poor; mitigate greenhouse gas emissions by moving to a low-carbon
economy; and support developing countries in adapting to climate variability and risk.
This paper presents progress since the April 2006 Development Committee meeting
where an earlier paper “Clean Energy and Development: Towards an Investment
Framework” was considered. Responding to the request from Development Committee
members, this Progress Report analyzes the strengths, weaknesses, complementarities,
and utilization of existing World Bank Group and other International Financial Institution
(IFI) instruments to address these challenges. This is a progress report that seeks to




provide elements to support the Development Committee going forward. In doing so, it
offers the World Bank Group’s knowledge of sector and market reforms, regulatory
issues, strategies for increasing financing, including the removal of market barriers so as
to increase private sector investment. It makes proposals to utilize more effectively
existing instruments and, where there are gaps, to introduce new strategies and financing
vehicles. The Appendix to this Executive Summary shows, in tabular form, the available
instruments, improvements required, proposed new instruments, and issues and
constraints.

A. Pillar 1: Energy for Development and Access for the Poor

2. There is currently a large financing gap in the energy sector — about $80
billion per year, or about 50 percent of the actual needs for electricity generation. It is
estimated that developing countries need an annual investment for electricity supply of
US$165 billion through 2010, increasing at about 3 percent per annum through to 2030.
Out of the US$165 billion, the investment needed for electricity access for the poor is in
the order of approximately US$34 billion per annum. Of the US$165 billion investment
needs, financing for half of this is readily identifiable. The under-investment in energy is
estimated to reduce GDP growth in some countries by as much as 1 to 4 percent per
annum, depending on the severity of the problem. The financial health of the energy
sector is an important component of meeting the energy needs of poor people. And poor
people without access to modern energy suffer from health effects of indoor air pollution;
are constrained from engaging in productive activities; and suffer from poor health and
education services.

3. Decreasing the electricity sector financing gap is primarily an issue of getting
the sector policy framework right. Good governance and transparency at the state and
corporate level are the keys to attracting foreign and domestic investors. Sector
sustainability results only when the rule of law prevails, property rights are respected and
contract obligations are enforced. Effective pricing policies can support internal
generation of sufficient cash (after meeting all operational expenses and debt service)
adequate to meet at least the equity requirements of the system expansion projects.
Utilities that achieve a self-financing capability of at least 30 percent generally manage to
meet the remaining investment needs through debt, or through the purchase of services
from private suppliers and keep demand and supply in balance. Case studies
commissioned as part of the development of this paper highlight how good policies can
contribute. For example, Vietham managed to meet a rapid 16 percent per annum
electricity demand growth rate over 10 years through a combination of public and private
participation, enabled by a financially healthy sector. However, increasing electrification
rates often remain a challenge for low-income countries, especially in regard to reaching
the poor. If subsidies are needed, they should be transparent, targeted and focused on the
demand side, with a defined time frame and with specific results expected. Ensuring
accountability systems are in place so that beneficiaries can oversee the utilization of
resources will also be important, as will working to put in place the enabling conditions
for public-private partnerships and to attract private investment.
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4. Demand management, optimal generation planning, electricity trade across
countries and joint investments in regional projects can significantly reduce the
volume of incremental investment needs. Increased support for energy efficiency is
essential to meet growing demands in a sustainable manner. Efficiency improvements,
demand management, improved planning and operation and increased electricity trade
could be used to moderate the volume of investments needed and thus help bridge the
supply-demand gap. This includes energy efficiency actions at the household level; in
the building, industrial and agricultural sectors; in power generation and transmission;
and in transportation.

5. A review of existing instruments carried out for this Progress Report concluded
that they are adequate to meet the energy financing needs. The IFIs have a broad range
of knowledge, lending and risk mitigation instruments available to address energy sector
investment needs. These, together with private sector participation with possible support
from existing risk mitigation instruments, are adequate to meet the funding needs of
middle income countries. The independent Price Waterhouse and Coopers review
indicated that, if stretched, the current IFI instruments could mobilize an additional
US$10 to 12 billion per year from IFI, public, and private capital. More could be
mobilized if countries pursued aggressive energy sector reforms. The task is more
challenging for low-income countries, where the risk profile is perceived as higher.
Additional concessional financing to flow through existing instruments will be required
to meet the energy access agenda in these countries. Finally, to provide a satisfactory
environment in which to enable the larger financing gap to be bridged, a combination of
policy guidance, technical assistance and development policy lending will be important.
Capacity building is a critical component for scaling up the energy access program.

6. The challenge of providing access to modern energy services to the poor calls
for special attention. The International Energy Agency’s World Energy Outlook
indicates that, with current policies, roughly 1.4 billion people will not have access to
electricity by 2030, marginally less than the current number of 1.6 billion. More than 3
billion people use wood, dung, coal, and other traditional fuels inside their homes to meet
cooking and heating needs. The indoor air pollution caused by the use of biomass in
inefficient cook stoves is responsible for 1.5 million deaths per year—mostly of young
children and mothers. Achievement of the Millennium Development Goals (MDGs)
requires the provision of grid- and off-grid solutions to key public facilities such as
schools, health clinics, and communications centers.

7. Most poor people without energy access live in Sub-Saharan Africa (SSA) and
South Asia. Government programs are well underway in South Asia, but progress is not
sufficient in SSA where concerted action will be needed to bridge the considerable
energy access gap. This will require a combined effort from: (a) governments to set a
framework that provides opportunities for poor people; (b) utilities, to provide reliable
generation and networks and services; and (c) donors and IFls, to support the funding
needs of poor people, as well as to share knowledge to help create the conditions for
economic growth.
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8. An Action Plan for energy access with special emphasis on SSA. The Action
Plan would include five parallel tracks: (a) access to clean cooking, heating and lighting
fuels, coupled with sustainable forest management; (b) scaled up programs of
electrification; (c) additional generation capacity to serve newly connected households
and enterprises, including through regional projects; (d) provision of energy services for
key public facilities such as schools and clinics; and (e) provision of stand-alone lighting
packages for households without access to the electricity grid. The Action Plan will be
supported by the energy sector reform principles outlined in Para. 3. The Action Plan
could increase poor people’s access to energy from 23 percent today to 47 percent by
2030, a difficult but achievable goal. To implement this Action Plan, concessional
support will need to double to US$4 billion per year. This level of support cannot be
accommodated in IDA-14, thus additional concessional financing will need to be
mobilized. The Africa Infrastructure Consortium, in close cooperation with the African
Development Bank, will be an important vehicle for this.

B. Pillar 2: Transition to a Low Carbon Economy

0. Meeting the energy needs of developing countries in an environmentally
sustainable manner is an urgent yet difficult challenge. Local and regional air pollution
and an increasingly variable climate can undermine development and stall progress on
many of the MDGs. Mitigating greenhouse gas emissions requires the development and
implementation of low-carbon technologies and policies encompassing a wide range of
sectors. The demand for primary energy is projected to increase globally by a factor of
1.6 to 3.5 between now and 2050 and in non-OECD countries by a factor of 2.3 to 5.2.
During this period, unless the policy framework changes and appropriate instruments are
in place to facilitate investments in new technologies, developing countries are expected
to follow a carbon intensive development path, similar to that of their developed country
counterparts.

10.  The costs of reducing greenhouse gas emissions can be lowered through
international trading and adopting a multi gas/multi sector strategy. The costs depend
on several factors, including: (a) the degree to which projected emissions are reduced;
(b) the underlying pathway to development; and (c) the degree to which there is
flexibility in where, when and how emissions are reduced. For example, a multi-
gas/multi-sector strategy will have considerably lower costs in reducing greenhouse gas
emissions (a factor of 2 to 3) than a carbon dioxide (COy)-only strategy. Increased end-
use energy efficiency is a critical element in a cost-effective strategy to reduce emissions.
Given that moving to a low carbon economy is a global benefit, it is in the global interest
to buy down the incremental costs in developing countries. For instance, a bottom-up
analysis suggests that to significantly de-carbonize power production would require
incremental investments of up to US$30 billion per year in non-OECD countries (i.e.,
beyond the basic needs for electricity generation).

11. A review of currently available IFI, public and private sector resources and
instruments concluded that they cannot lead to a meaningful transition to a low carbon
economy. Although currently available IFI, public, and private sector resources and
instruments can be strengthened and scaled-up for greater impact in the development of
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markets for energy efficient and renewable energy technologies, more needs to be done to
make a significant dent in the transition to a low-carbon economy. There are three primary
sources of funding for mitigating greenhouse gas emissions (a) international grants (e.g.,
the Global Environment Facility, GEF); (b) carbon trade; and (c) voluntary actions.

12.  GEF is the largest source of multilateral grant financing for low carbon
technologies, and its work is vital. However, it would need increased funding to achieve
significant and sustained market penetration of near-commercial energy efficiency and
renewable energy technologies. Scaling up the GEF's current focus on removing barriers
for such technologies would need increased funding by a factor of 3. In addition, were
the GEF to expand its support to the capital investment needs of new, low-greenhouse
gas emitting technologies, its resources would have to be scaled up considerably more
(by at least a factor of 10).

13.  Carbon finance can contribute to financing a transition to a low-carbon
economy, but the carbon market is currently limited primarily due to regulatory risks.
Considering the wide range of project and program types that could benefit from carbon
finance, opportunities to increase market penetration and make greater use of carbon
finance for development purposes are numerous. Existing carbon funds can be scaled up
for targeted investments and their applications improved; the establishment of the
Umbrella Carbon Facility has demonstrated the potential of such instruments for scaling
up and increasing the efficiency of delivery of emission reductions from large projects.
However, the lack of a global regulatory framework for emissions reductions after 2012
prevents investments with long lead times and a long term positive impact on a transition
to a low-carbon economy. Therefore, a viable carbon market, with the involvement of
the private sector, needs a long-term stable global regulatory framework, with
differentiated responsibilities. This could stimulate the carbon market with a flow of
funds to developing countries of tens of billions of dollars per year. The right incentives
need to be created.

14.  There is potential for growth in the voluntary carbon market, though it is highly
uncertain and only for relatively low-priced options. The motivational forces include
corporate risk management and corporate sustainability management.

15.  The scale of the financing challenge, the real and perceived technology risks
that constrain private sector activities, and carbon market uncertainties mean that
current instruments are not sufficient to accelerate the transition to a low carbon
economy. In response, options for new financial instruments include: the Clean Energy
Financing Vehicle (CEFV); the Clean Energy Support Fund (CESF); and under the
Bank’s proposed Middle Income Country paper, proposals that make the Bank’s financial
products more attractive for “global public goods” like clean energy.

e CEFV, which would blend public and private sources of financing, could:
(@) assist in scaling-up and commercializing low carbon technologies; (b) buy
down the incremental costs of low-carbon technologies and related
infrastructure; (c) mitigate technology risks; and (d) stimulate continuity in the
carbon market. An initial capitalization of US$10 billion, with an annual



disbursement of up to US$2 billion, is suggested. The CEFV could provide low
interest loans to cover the incremental capital costs with the carbon credits
generated assigned to the CEFV in return. Initial equity could be provided via
direct cash contributions from developed countries. The CEFV would be
expected to generate a reasonable rate of return, and over time attract private
capital. The financial viability of the CEFV is highly sensitive to the carbon
price. Thus given market uncertainties, carbon market support options may
need to be introduced in parallel to the CEFV to mitigate this risk.

e The CESF would be a subsidy mechanism that supports projects in line with
the degree of carbon emission reductions. It would operate on a grant
financing basis with funding provided by donors. The CESF would provide a
subsidy to the project based on the difference of the project costs with and
without the carbon credit flows. Such difference will be calculated using an
administratively determined “shadow price” based on the cost of carbon
emissions reduction and market indicators. Eligible projects will be
competitively selected to ensure lowest subsidy is paid. The projects will be
made financially viable by use of the subsidy and would generate carbon
credits to be pledged to the CESF.

e Besides the proposed new global financing instruments, the World Bank
Group will consider new means and mechanisms to make pricing more
transparent and competitive and to develop more flexibility in the terms of its
financing packages to provide incentives and resources to countries to pursue
clean energy alternatives.

16.  The new financial instruments (CEFV and CESF) could be hosted as a separate
window or fund in the IFIs. The CEFV and CESF involve the generation of carbon
credits through the funded projects and the transfer of such credits to the financial
instrument. The instruments’ intended scale and product lines would fit IFI capabilities
and their normal operational financial activities. The CEFV and CESF could also be
housed in the GEF, but would require significant changes in the GEF's governance,
operations, staffing and institutional arrangements.

17.  The structure and design of the proposed financial instruments should avoid both
the crowding out of the private sector as well as potential conflicts of interest among the
parties involved. Attention would also be given to the risk management issues arising
from an increase in the level of carbon credit activities.

C. Pillar 3: Adaptation

18. Failure to effectively address increasingly severe weather patterns and climate
variability into development activities is a major threat to poverty alleviation. The
economic impacts will be significant especially in developing countries - partial estimates
of the economic impacts of a 2.5°C temperature increase (mid-range value associated
with a doubling of the atmospheric concentration of CO,) without adequate adaptive
efforts range from 0.5 to 2 percent of GDP with higher losses in most developing



countries. Resources that are additional to Official Development Assistance (ODA) will
need to be found by donors to compensate for the increased development costs, while
developing governments will need to reassess policies and institutional structures to be
proactive in reducing climate vulnerability.

19. Major changes in both public and private investment strategies are needed.
Recent analyses (by staff in the World Bank, OECD and IADB) suggest that 20 to 40
percent of ODA and public concessional finance (i.e., US$20 to US$40 billion per year)
is subject to climate risk and only a small portion of ODA takes this risk into account in
project planning. The incremental costs of activities to address that risk are estimated to
be from to 5 to 20 percent of the portfolio at risk. This would suggest that at least US$1
billion per year in funding that is clearly additional to existing ODA and concessional
financing will be required.

20.  While current financial instruments are technically adequate to respond to the
challenge of achieving climate-resilient development, the amount of money flowing
through these instruments needs to be substantially increased. The main financial
instruments for adaptation are currently donor contributions to the GEF (anticipated to be
up to US$200 million per year), the Adaptation Fund from a 2 percent tax on the Clean
Development Mechanism (CDM) (a cumulative maximum of US$500 million by 2012),
and ODA and concessional lending in which only a tiny portion (much less than 1
percent) is specifically directed to adaptation. Only the Adaptation Fund is demonstrably
additional to existing donor funds.

21. A major role for the IFIs is to establish a framework in which public and
private investment in developing countries becomes more climate resilient through
awareness raising, knowledge sharing and capacity development. Issues requiring
immediate work include an analysis of institutional barriers to including climate related
conditions into development planning and the need for new standards for infrastructure
and procedures for planning. New insurance related instruments are likely to play a
major role in this, including weather index insurance for activities by farmers, and risk
pooling arrangements such as the Global Index Insurance Facility.

D. Role of the World Bank Group
1. Energy for Development and Access for the Poor

22.  Country support through analytical services and investments will continue to be
responsive to demands expressed in Country Assistance Strategies (CASs). The Bank
has successfully reversed the past declining energy sector lending trend, with past and
continued analytical and capacity building services, supported in part by the Energy
Sector Management Assistance Program (ESMAP) global partnership, providing a strong
platform for growth. Challenges to further increasing energy sector lending include
lending limits, the size of IDA envelopes, and fiduciary and risk management concerns,
to ensure prudent lending practices. Working to remove barriers to private sector
participation will continue to be an important part of the strategy. To further enhance the
attractiveness of Bank Group financial products and leverage Bank Group financial
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resources, the Bank Group will more aggressively combine existing financing and risk
mitigation instruments as a means to leverage its own resources, and in particular to
mobilize private sector financing.

23. The Bank will support the planning and implementation of the Africa Energy
Access Action Plan in partnership with regional bodies such as the AU/NEPAD, the
regional economic communities, the African Development Bank (AfDB), the Africa
Infrastructure Consortium and with partners such as the EU, IFIs and bilateral donors.
Within the constraints of IDA-14, lending for the energy sector in Africa has already
been considerably increased. Future support will be aligned with the Action Plan.
However, new donor financing will need to be mobilized beyond IDA-14.

2. Transition to a Low-Carbon Economy

24. Country level analytical and advisory assistance is underway or being planned
in consultation with the G+5 countries. This support would be related to planning,
policy advice, and capacity building for clean energy development, with a particular
focus on the transition to a low-carbon economy. This assistance will be offered to other
interested countries on demand.

25. The Bank will consider supporting new instruments. This would include (a) the
CEFV; (b) the CESF, and (c) utilization of the new approaches to IBRD financing to be
discussed as part of the MIC strategy. It will also work to refine existing instruments,
including enhancing the products offered by the Bank Group’s carbon business; and
introduction of Multilateral Investment Guarantee Agency (MIGA) insurance for Carbon
Emissions Reductions (CER)-based project finance. These instruments will be used to
promote “quick win” low-carbon projects, including scaled-up energy efficiency and
power rehabilitation projects, and possibly pilot integrated gasification combined cycle
(IGCC) projects.

26. Partnerships. Strengthening existing partnerships will be a key element of the
Bank Group’s efforts. Of particular note are the following: GEF, Carbon Finance and
Carbon Finance Assist, ESMAP, and the Global Gas Flaring Reduction Partnership.

3. Adaptation

27.  Analytical work, capacity building, GEF grants, and limited lending will be
used to develop tools and test innovative adaptation approaches. Such approaches will
help clients understand current and future climate conditions, assess the risks to
development, and internalize the risks in development planning and investments. In the
near-term, the Bank will:

e Expand analytical work on adaptation as basis for action at the country level;

e Develop screening tools to assess the nature of climate risks to development
projects;

e Build capacity of institutions and communities at risk to cope/adapt; and
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e Support innovations, including investments and developing and piloting risk
management tools (e.g., weather insurance for farmers).

28. Over the longer term, as a greater understanding of specific actions is gained,
the Bank will undertake a climate risk management approach, to assess and, where
necessary, act upon the threats and opportunities that result from both existing and future
climate variability in project- and country-level activities.  This means better
management of climate variability and its implications in all relevant sectors.

4. Next Steps

29. Pending advice and support from the Development Committee, follow-up work
to this progress report would be carried out with the IFI’s and would include:

e mobilization of donor assistance for the Africa Energy Access Action Plan;

o further development of the financing options to support the transition to a low-
carbon economy;

e development of strategies, tools, and finance to meet the challenge of
adaptation.

30.  The upcoming Second Ministerial Meeting of the Gleneagles Dialogue scheduled
for October 3-4, 2006 in Mexico will be another milestone where these activities can be
discussed.
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An Investment Framework for Clean Energy and Development: A Progress Report
Summary of Financial Instruments

Financial Instruments

Available Improvements Required, Proposed New
Strategy Instruments if any Instruments Issues and Constraints
Energy for Development and Access for the Poor
Reforming sector IFI public sector > Scale up AAA > None » Lack of reform implementation
regulatory and lending instruments, > Scale up ESMAP > Limits to AAA as part of IFI portfolio
investment including APLs, DPLs » Lack of cost-covering tariffs
framework; (PRSCs), SWAps » Commercialization of operations and
improving sector and AAA adequate financial management
financial health
Increasing energy IFI public sector > Scale-up concessional > None > Limits to concessional lending for low-
access lending instruments lending for energy income countries (e.g., IDA)
(see above) access, (South Asia and » Country-led donor coordination to
SSA) finance sector-wide investment
> Scale-up AAA programs
Mobilizing public IFI public sector » Scale-up IFI lending to > None » Inadequate sector reform
sector financing lending instruments energy projects; use » Sectoral and country lending limits
(see above) opportunities to » Limits to concessional lending for low-
leverage PPPs income countries (e.g., IDA)
» Scale up of » Limited demand from MICs for IFI
concessional lending for loans
energy access, (South
Asia and SSA)
Mobilizing private IFI private sector > Expand use of risk > None » Low creditworthiness of public utilities

sector capital

lending and risk
mitigation
instruments—
IBRD/IDA/IFC and
MIGA guarantees

mitigation instruments,
with and without counter
guarantees

» High regulatory and political risks

» Lack of equity capital from OECD
private developers

» Lack of debt capital from OECD
commercial debt markets

> Insufficient capacity of nascent local
capital markets

» Limited risk capital available from IFIs
for low-income countries

Energy for Low-Carbon Economy

Reducing cost of
newer, cleaner
technologies,
including
renewables;
operationalizing
newer technologies

Strengthening
carbon markets and
mobilizing private
sector capital

Removing barriers
for near-
commercial energy
efficiency and
renewable
technologies

GEF, Carbon
Finance, Bilateral
CDMAJI projects

World Bank managed
Carbon Funds

IFI risk mitigation and
lending instruments
for private sector
projects

IFI lending, GEF,
Carbon Finance

» Options under MIC
strategy

» Umbrella Carbon Fund

> Coverage of new
technology risks

» ESMAP window for
clean energy project
development

» MIGA Insurance for
CERs

» Make financing from
GEF predictable; Align
GEF with WB approval
processes; Expand use
of contingent grants and
guarantees

» Specialized CDM
instruments (bundling,
“programmatic CDM")

>

» Clean Energy
Financing
Vehicle

» Clean Energy
Support Facility

Continue to
explore
mechanisms to
Support Carbon
Markets

> EBRD Energy
Efficiency
Facility

> |ADB
Sustainable
Energy Initiative

> AsDB Asia
Pacific Energy
Efficiency Fund

» Negligible funding available for clean
energy projects when compared to
requirements

» Technical know-how support for
operations of new technology based
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AN INVESTMENT FRAMEWORK FOR CLEAN ENERGY AND DEVELOPMENT:

A PROGRESS REPORT

BACKGROUND

1. This report was requested in the April 23, 2006 Development Committee
communiqué. The communiqué noted broad support for the Bank’s approach in
addressing (a) developing country energy needs and access to energy services; (b) efforts
to control greenhouse gas emissions; and (c) helping developing countries adapt to
climate risks, including the two-track work program. The Development Committee asked
the Bank to review, in close coordination with other partners, existing financial
instruments, taking into account the role of the private sector; and to explore the potential
value of new financial instruments to accelerate investment in clean, sustainable, cost
effective, and efficient energy, so as to report on progress towards an investment
framework by their next meeting. This report has been prepared as a background paper
for consideration by the Development Committee at the Annual Meetings in Singapore in
September 2006, preceded by consideration by the Bank Board’s Committee of the
Whole on August 24, 2006.

2. This progress report responds to this mandate. It was developed through a
process of analysis and limited consultations with some governments, regional
development banks and other International Financial Institutions (IFIs), the private sector,
and civil society organizations. The paper takes a global perspective as well as a Bank-
centric view. It addresses three major inter-related challenges: (a) meeting the energy
needs of developing countries and access for the poor with no carbon constraints;
(b) reducing greenhouse gas emissions and the transition to a low-carbon economy; and
(c) adapting to climate risks.  For each of these challenges, the paper outlines the
problem and related policy issues, investment needs, and financing instruments (existing
instruments, gaps, and proposed new instruments). Lastly, the paper discusses the role of
the World Bank Group in each of these areas. The paper is accompanied by technical
annexes, which provide supporting information.

3. While the paper is written in three sections—Energy for Development and Access
to the Poor; Mitigating Greenhouse Gas Emissions through the Transition to a Low-
Carbon Economy; and Adapting to Climate Change—there are synergies and trade-offs
among them. Energy sector reform, which is essential for attracting private sector
investment in the energy for the development agenda, is also critical for the transition to a
low-carbon economy. It is equally important to consider the climatic implications of
depending on a high-carbon energy agenda, i.e., climatic consequences are likely to
undermine some of the progress achieved by increasing energy.



4, This report does not address the end-use energy efficiency and transportation
issues in detail as the European Bank for Reconstruction and Development and the Asian
Development Bank, respectively, are taking lead responsibilities for these two critically
important issues. Going forward, their work will inform the Bank’s strategy.

I. ENERGY FOR DEVELOPMENT AND ACCESS TO THE POOR

e The existing financial instruments of IFls are adequate to meet the energy needs for development and
access to the poor.

e There is an estimated financing gap of US$80 billion per year in the power sector of developing
countries. IFls, donors and foreign direct investment can close the gap by roughly US$10 billion per
year using existing instruments. The remaining gap will be reduced subject to the pace of
implementation of sector reforms that will benefit the financial health of the sector. Such reforms
would include good governance, adequate prices and demand side management, and, in the case of
access in the poorest countries, increases in concessional finance.

o More than three billion people use wood, dung, coal and other traditional fuels inside their homes to
meet cooking and heating needs, resulting in 1.5 million deaths per year. Scaling-up supply-side
activities (sustainable woodfuel supply, LPG, and kerosene) and demand-side activities (improved
cookstoves and interfuel substitution) need to be accelerated.

o There is a need for an action plan for energy access along five parallel tracks: (a) scaled up programs
of household electrification; (b) additional generation capacity to serve newly connected households
and other demands; (c) access to clean cooking, heating and lighting fuels; (d) provision of energy
services for key public facilities, such as schools and clinics; and (e) provision of stand-alone lighting
packages for households without electricity service. Economic policy considerations include ensuring
that the sector policy framework is robust; when subsidies are needed, ensuring that they are
transparent, targeted, focused on the demand side, and with a defined time frame and specific results
expected. Accountability systems that include beneficiary oversight of the utilization of resources are
also important.

e At current rates of electrification in Sub-Saharan Africa (SSA), the rate of household access to
electricity is not increasing appreciably. To meet the challenge of accelerating poor people’s access to
modern energy fuels in SSA will require a combination of reforms, improved knowledge sharing
among governments and utilities facilitated by IFIs and a doubling in concessional and grant funding
from about $2 billion per year to $4 billion per year. This level of increase cannot be accommodated
under IDA 14. Thus mobilization of additional resources will be required.

A. The Problem and Policy Considerations

5. Energy has an important role to play in economic growth and poverty
alleviation. Meeting the challenge of energy sector development effectively in order to
ensure economic growth and poverty reduction, is commonly the primary focus of
developing countries’ energy policy. Local and regional environmental impacts of the
energy sector are typically assigned a lower priority. Readily identifiable financing
sources only meet about 50 percent of developing countries’ power sector funding needs.
This shortfall manifests itself in a myriad of problems depending on circumstances,
ranging from poor quality of supply (blackouts/brownouts in middle income countries) to
unacceptably low levels of access to modern energy fuels in lower income countries.
Economic growth has been estimated to be curtailed by as much as 1 to 4 percent of GDP




per annum in some countries depending on the severity of power outages. During
periods in which electricity supply shortfalls are pervasive, local and regional
environmental constraints are often relaxed. For example, when electricity shortfalls in
China became acute at the beginning of the decade, standards for new plant construction
were relaxed to enable an acceleration of supply. Thus bridging the financing gap is an
important pre-requisite for meeting the challenges of economic growth, poverty
alleviation and environmental impact.

6. The International Energy Agency’s (IEA) Reference Scenario estimates that
energy sector investment needs in developing countries average US$300 billion per
year from 2003-2030, of which 65 percent is for the electricity sector, 19 percent for oil,
14 percent for natural gas, and 3 percent for coal investments. However, IEA’S
Reference Scenario assumes that 1.4 billion people will still lack electricity access in
2030: a reduction of only 200 million people from today’s level. Two challenging
questions emerge from this scenario: (a) what are the actions needed to meet the
electricity sector funding requirements of developing countries? and (b) what are the
actions needed to accelerate access to modern energy fuels for the poor?

1. Meeting Power Sector Funding Needs Through Strong Sector Policies

7. Financing of energy needs of rapidly growing countries is feasible where there is
political will to undertake sector reform, and to support good governance, the rule of law,
and effective pricing. This highlights the catalytic role of IFI assistance and of using such
assistance to promote policies to address internal cash generation and to attract
substantially higher levels of commercial financing and private investment. Efficiency
improvements (both on the supply and demand-sides), demand management, improved
planning and operation, and increased electricity trade could be used to moderate the
volume of investments needed and thus help bridge the supply-demand gap. There are,
however, five broad categories of countries where the supply-demand gap persists: (a)
conflict countries; (b) countries experiencing recent natural disasters; (c) countries that are
perceived to be high risk due to weak policy agenda; (d) countries whose energy sectors are
distorted because of pricing anomalies or barriers to entry; and (e) low-income countries
where institutional capacity constrains investment support. The text below focuses on the
electricity sector issues associated with the latter three categories of countries.

8. A Bank-executed, multi-country study that is nearing completion identifies
governance, pricing reform, and efficiency improvements as requirements to fully fund
basic energy needs. A study of how countries have successfully met this challenge was
commissioned by the Bank for the preparation of this Progress Report, building on nine
case studies' that represent several country typologies. For example, Vietnam managed
to meet a rapid 16 percent per annum electricity demand growth rate over 10 years
through a combination of public and private participation, enabled by a financially
healthy sector. Lessons learned are summarized below.

1 Nine country/provincial case studies were undertaken, eight of which were considered to be success

cases and one of which was considered a failure despite considerable private sector participation. The
countries cover a broad geographic and country typology, and include Brazil, Bulgaria, Dominican
Republic, India (Delhi), Lithuania, Turkey, and Vietnam.



The rule of law and enforcement of property and contract rights need to be
established. Whether the services are provided by the public or private sector,
the greatest benefit to society and sustainability of the sector results only when
the rule of law prevails, property rights are respected, and contract obligations
are enforced.

Internal generation of sufficient cash (after meeting all operational
expenses and debt service) adequate to meet at least 30 percent of the
investment requirements of the system expansion projects is prudent.
Utilities that manage to achieve such a target generally manage to meet the
remaining investment needs through debt financing or through the purchase of
services from private suppliers.

Good governance and transparency are necessary to support public or
private investments. Good governance and transparency at the State and
corporate levels are key to reform efforts to make the sector financially sound
and attract foreign and domestic investors to meet sector investment needs.
The government must establish effective institutions with clear mandates and
resources to implement those mandates.

Third parties can play an important role. Third party participation (such as
by the European Union or World Trade Organization accession, IFIs, credit
rating agencies, and local press) in regional markets can provide reforming
countries with the motivation to pursue sector reform, including increased
transparency and meaningful disclosure, thus promoting investment.
Continuity of third party involvement through the reform process is necessary.
IFIs could play a role in low-income countries similar to that of credit rating
agencies in middle- and high-income countries, building a standardized risk
database to facilitate the use of appropriate instruments and help guide the
investment community to provide financing in such countries.

Demand management, optimal generation planning, electricity trade across
countries, and joint investments can significantly reduce the volume of
investment needs. Increased support for energy efficiency is essential to meet
growing demands in a sustainable manner. Such investments have the three-
fold effect of moderating upward pressure on energy prices, improving energy
security through the use of flexible demand-size options to mitigate supply risks
and decreasing the negative environmental impacts associated with energy
supply. Electricity trade can reduce the high cost of electricity in small systems.
Enhanced regional planning to accelerate implementation of regional generation
and transmission projects is necessary to scale up electricity access and supply.

Increased private sector participation can increase demand for good sector
governance. The private sector has an important role to play in closing the
investment gap in many countries. Private investor participation in the
electricity sector often positively influences the quality and sophistication of
governance (e.g., demand for contractual and legal rights, etc.). Enhancement



of government capacity to respond to such demands should be the focus of IFI
work.

9. Decreasing the electricity sector financing gap is primarily an issue of getting
the policy framework right. The role of the Government is clear: ensuring that the laws
are in place to decrease theft and corrupt practices that can dramatically improve liquidity
in the sector. Good governance, non-discretional regulatory practices, the introduction of
competition, and an appropriate enabling environment to support public-private
partnerships and public and private investment are also important.  For example,
distribution reform has been facilitated by management contracts that engage private
investors at the distribution level in some African countries and by privatization of the
distribution utility in Delhi, India. However, as experience in the Dominican Republic
and Georgia in the 1990s have shown, private sector participation is no panacea: it must
be coupled with reforms of the legal and regulatory framework, including enhanced
competition, as well. The combination of good billing and collections practices with
reasonable pricing policies provides the financial liquidity within the sector and enables
both public and privately-owned power companies to gain access to capital to meet
investment needs. The combination of an enabling environment that allows non-payers
to be disconnected and good governance to implement this policy has consistently been
the hallmark of successful power companies and financially healthy power sectors.

10.  Another demonstrated important component to close the electricity supply gap is
from energy efficiency investments and demand-side management measures. Brazil
reduced the supply-demand gap by about 20 percent during the 2001 drought by
implementing such measures. A combination of Government support, establishment of
market-based incentives and a strong information dissemination campaign were
important components of this success.

11. IFIs should facilitate a knowledge-sharing environment with the goal of
fostering accelerated reforms. Based on lessons learned from successful country
experiences, key criteria for success should be compiled and made available in the public
domain. A scorecard of country performance, drawing on the lessons learned, could
facilitate investment and help guide the use of risk mitigation instruments. The lessons
and examples should be accompanied by a toolkit to help guide countries seeking to
implement reforms. A reporting system that identifies well-performing countries or sub-
national entities could be designed to facilitate private sector participation.

2. Accelerating Access for the Poor

12.  Accelerating access to affordable, modern energy for the poorest is critical to
meeting the Millennium Development Goals (MDGs) (see Annex 1). This means
moving much more aggressively than the current IEA reference scenario. The access
problem is most acute in Sub-Saharan Africa (SSA) and South Asia. There are also large
populations without access in the poorer countries of Asia and Latin America, as well as
in the rural and peri-urban areas of middle income countries. Although there are more
people without electricity access in South Asia (675 million) than in SSA (553 million)



there appears to be more reason for optimism that, under current government programs,
household access will increase more rapidly in South Asia than in SSA.

13. In Asia large scale electrification programs are currently underway.
Bangladesh, India, the Philippines, and Sri Lanka are among the countries that have
accelerated, in the past few years, the rate of new connections. In 2005, India is reported
to have connected 4 million households representing a 1.8 percent increase. Since 2003,
Sri Lanka is reported to have increased access from 69 to 73 percent, or by more than
100,000 new connections per annum.

14, Unless the currently very low investment levels in the electricity sector of SSA are
substantially increased, it will not be possible to achieve universal household electricity access.
The current annual rate of new connections in SSA (less than 1 percent) is not keeping pace with
new household formation (1.9 percent). In addition, many SSA countries are faced with an
electricity generation shortfall as investments in generation and transmission have not kept pace
with demand. The impact of droughts on decreasing hydropower plant outputs, high oil prices and
limited fiscal space have exacerbated the problem.

15. In countries where very low household access is compounded by severe supply
shortfall: the most urgent policy changes required are to implement better planning of
investments in emergency thermal generation (including cogeneration), investments in
end-use efficiency, loss reduction, and tariff rebalancing. For example, the issue is severe
in East Africa where drought conditions have seriously decreased the output from
hydropower plants.

16. The enabling conditions for rapid scale-up of grid and off-grid electrification
exist in some SSA countries. A review conducted as part of the preparation for this report
indicates that some SSA countries have a conducive policy framework (positive
macroeconomic environment, country ownership of a sound strategy for electrification
that identifies funding sources, enabling institutional sector framework in place, a
national utility that is reasonably well managed, and tariffs recover at least the recurrent
costs of service provision) to support rapid scale-up of electrification. Many other SSA
countries need support to establish good conditions for scaling-up energy access.

17. Electrification programs should support grid, mini-grid and off-grid supply
options. Country factors such as population density, spatial distribution, topographical
characteristics and rural-urban drift will determine the relative proportions of grid and
off-grid solutions that are least cost. In SSA and in the countries of Asia where there are
large populations of urban dwellers without access, grid extension will be the least cost
option for a large share of the households that will be provided with access in the medium
term. In countries where rural access rates are already high, mini-grid and off-grid
supply will be the least cost option to reach the remaining isolated communities that do
not yet have access. If subsidies are needed, they should be transparent, targeted to the
poor, focused on the demand side, with a defined time frame and with specific results
expected. Ensuring that accountability systems are in place so that beneficiaries can
oversee the utilization of resources will also be important, as will working to put in place
the enabling conditions for public-private partnerships, and to attract private investment.



18.  Additional electricity generation capacity will be required to serve newly
connected households and other demands in SSA. There is just 32 gigawatts (GW) of
installed generation capacity in SSA (excluding South Africa) for a population of 680
million. By comparison, Latin America, with 533 million people, has installed capacity of
200 GW. A large proportion of the electricity generation capacity additions that are
required in SSA over the next decade to support access and economic growth can best be
met through development of projects that serve regional needs (about 20 GW). Large
regional hydro and thermal generation plants offer economies of scale that can reduce the
current high cost of power supply to distribution utilities in many SSA countries. These
generation projects will require associated investments in regional transmission
interconnections.

19. Indoor air pollution has serious health consequences. The World Health
Organization estimates that more than 3 billion people use wood, dung, coal, and other
traditional fuels inside their homes to meet cooking and heating needs and that the resulting
indoor air pollution is responsible for 1.5 million deaths per year—mostly of young
children and mothers. Over half of all people relying on biomass live in India and China,
but the proportion is largest in SSA. A large proportion of the rural poor in South Asia,
SSA, and other poor countries are likely to continue relying on biomass for some time.
Therefore, it is urgent to ensure that biomass is sustainably produced and efficiently used,
and that access among poor people to cleaner cooking fuels and technologies is increased.

20.  The immediate challenge is to eliminate the negative health impacts that
inadequate use of biomass fuels imposes on poor people. Sustained high prices of
commercial fuels will slow the transition from the use of biomass fuels. Improved
cookstoves and interfuel substitution are essential to reduce indoor air pollution. Scale-up
of these programs needs an enabling environment, consumer education programs and
campaigns, and reliance on the domestic private sector to be effective and sustainable.
Parallel efforts on the supply side to support sustainable forest and natural resource
management are required. Bank project experiences in Senegal and elsewhere in Africa
have demonstrated the feasibility and success of sustainable woodlot management that
boosts incomes, while introducing more efficient and cleaner charcoal production
methods and improved cookstoves. Similarly, the Dutch and Bank-assisted Biogas
Support Program in Nepal has successfully developed and supported scaled-up household
biogas use. While such projects are resource intensive to develop and implement, they
must be accompanied by improved supply and distribution of liquefied petroleum gas
(LPG) and kerosene.

21. MDGs in education and health will be difficult to achieve in countries where
the majority of schools and health clinics lack electricity and fuel. Sterilization of
equipment, clean water supply, and refrigeration of essential medicines are impaired in
health facilities without adequate electricity. Lack of electricity is a disincentive for
teachers, doctors, and nurses to reside in rural areas, further undermining the delivery of
these services. Education of children is also impaired due to lack of adequate illumination
in poor households that rely on candles or simple kerosene lamps. Electricity access
strategies should target public facilities, such as schools, health clinics, and
communications that benefit the whole population in a rural area. The reason why these



facilities are not properly equipped with energy services is usually because of poor
planning and because investment programs in the health and education sectors are often
not aligned with those for provision of electricity.

22. For households and small businesses that do not have electricity service,
provision of a stand- alone modern lighting package can meet basic lighting needs.
Households and businesses that do not have electricity usually rely on fuel-based lighting
or flashlights, which provide poor quality light and have high operating costs. Recent
advances in stand-alone lighting systems, including light emitting diodes (LED), offer the
possibility of providing stand-alone modern lighting systems that poor people can afford.

23. Energy access programs need a pro-poor focus and need to be implemented in
ways that do not discriminate against poor people. This approach requires good
regulatory policies that protect poor people and promote access by poor people to
electricity and other forms of modern energy. This includes design of pro-poor subsidy
mechanisms. Subsidies should be transparent, linked to the delivery of services to poor
people, and where-ever possible focus on demand-side, and provide strong cost-
minimization incentives. Subsidy schemes should also be technology neutral to avoid
biases against off-grid solutions or non-state providers.

24, Delivery arrangements for electricity access should be evaluated and optimized
to the needs of consumers so that they maximize contributions to poverty reduction and
livelihood improvement. Electrification programs need to be well integrated in programs
of national and rural development so that investments are prioritized to areas where
electrification will bring about the greatest returns (e.g., improved farm productivity in
areas where there is potential for electricity to replace diesel driven motors in irrigation).

25. Demonstrable country ownership, capacity and effective working partnerships
are crucial to realizing the envisioned level of energy access scale-up. Partnerships of
country governments, regional organizations, donors (bilateral, multilateral, and regional
development banks), and global entities will be key to building ownership and ensuring
sustainability. Such partnerships would also be used to define, establish, and adopt
standards for performance and governance of the sector, utilities, and projects, as well as
access targets by country for the next 10 years, within defined resource envelopes. It is
critical that all stakeholders engage in country strategy formulation, and that poverty
reduction strategies be fully participatory. Finally, capacity building efforts to move
forward the sector reform and implement scaled-up programs are crucial.

26.  The scaling-up of demand-side programs for increased access to clean cooking
and modern fuels needs to be based on three key policy elements. The first element is the
financially viable production and marketing of improved woodfuels stoves, with an
emphasis on charcoal stoves for urban and peri-urban distribution. The second element is
market-based, interfuel substitution promotion, including the use of various effective
subsidy mechanisms and price-related policies to increase access to kerosene and liquefied
petroleum gas, and reduce the domestic costs of supply of these products. The third
element is effective consumer education programs and campaigns that are directly linked to
financially viable and readily available improved stoves and/or substitution fuel options.



27.  The foregoing diagnosis calls for an Action Plan for Energy Access with special
focus on SSA. The Action Plan (see Annex 1 for details) would include five parallel
tracks (a) scaled-up programs of household electrification (with better integration of
mini-grid and off-grid electricity options to complement grid-based approaches); (b)
additional generation capacity with associated transmission (including through regional
projects) to serve newly connected households and demand from enterprises, public
facilities, and other users; (c) access to clean cooking, heating, and lighting fuels (through
sustainable forest management, fuel switching, and diffusion of improved charcoal,
briquetting, and clean cooking technologies); (d) provision of energy services for key
public facilities, such as schools and clinics; and (e) provision of stand-alone lighting
packages for households without electricity service. The Action Plan would be
supported by the economic principles outlined in the previous paragraphs, including the
importance of strong sector reform (para. 15) and where needed, appropriate subsidy
policies (para. 23). The Bank will support the implementation of the Action Plan in
consultation with partners, regional bodies such as the AU/NEPAD, the regional
economic communities, the African Development Bank, the Africa Infrastructure
Consortium, and with partners such as the EU, IFIs and bilateral donors.

B. Financing Needs

28. Near-term electricity sector investment requirements for developing countries to
support and meet the needs of the poor are estimated to be about US$165 billion per
year. Readily identifiable sources of funding are likely to finance about 50 percent of
electricity supply needs (generation, transmission and distribution), thus leaving a large
investment gap. About US$48 billion per annum is invested by the private sector, IFIs,
donors, and Export Credit Agencies (ECAs). The remaining US$32 billion per annum
come from internal cash generation of sector agencies. A recent study by Price
Waterhousecoopers commissioned by the Bank for this report estimates that stretching the
use of existing financial instruments could provide another US$10 to 12 billion of funding
from IFIs, bilateral donors and ECAs (US$5 billion) and the private sector (US$6 billion).

29.  Population growth in developing countries* implies that to reach 100 percent
electricity access by 2030 approximately 600 million additional households would need
to be connected. The investments required to serve these households would be on the
order of approximately US$34 billion per annum.® Table 1 shows the investment
requirements to achieve this electricity access objective in all regions.

30. In order to achieve 100 percent electricity access in SSA by 2030, the access rates
would have to increase by about 3.5 percent per annum. This would increase the number
of households with electricity access from 35 million (in 2005) to approximately 234 million

Excluding Eastern Europe and Central Asia

The IEA has estimated that additional investment of US $665 billion is needed to reach 100 percent
access by 2030 (or about US$20 billion per annum). This is the investment above the funding
requirements for IEA’s reference scenario where electrification reaches 78 percent of the population by
2030. The estimates provided here are consistent with the IEA’s. However, this paper makes all
calculations based on the current electrification access rates, and calculates the investment requirements
needed to provide electricity access to all households under the hypothetical 100 percent access scenario.
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households in 2030. In other words, an additional 200 million households would need to be
connected. This requires not only an investment of US$11 billion per annum (out of the total
global estimate of US$34 billion per annum), but also enormous implementation capacity
and robust enabling environments. Increases in these areas of the magnitude needed are not
likely to materialize in poor SSA countries (where current rural electricity access rates are
often less than 10 percent) due to lack of absorptive capacity, lack of sector reform, weak
enabling environment, minimum implementation capacity, and funding constraints. As part
of the preparation of this report, a variety of scenarios were analyzed to evaluate an
achievable path for progress on electrification access in SSA based on current and projected
conditions and lessons from successfully scaled-up programs. As part of the planning for
the Action Plan, additional analysis will be undertaken by the Bank to estimate the
investment requirements for access to clean cooking, heating and lighting fuels, and for the
provision of energy services to public facilities.

Table 1. Investment Requirements for 100 Percent Electricity Access in All Regions by 2030

Number of Investment 2005-2030
households Additional
with households Generation
Electicity electricity thatwould Distri- and trans Per
access access in receive bution mis. Total Annum
Year Pop level 2004 electricity  (billions (billions (billions (billions
(millions) (percent) (millions) (millions)® USD)? USD)’ USD)  USD)

Sub-Saharan 2005 725.6 23.6 34
Africa 2030 1,179.2 100.0 200 193 87 280 11
Middle East and 2005 338.2 91.1 59
North America 2030 525.5 100.0 40 58 20 78 3
South Asia 2005 361.2 48.9 31
(exluding India) 2030 604.3 100.0 75 83 31 113 5
India 2005 1,096.9 55.2 112

2030 1,312.2 100.0 130 71 60 131 5
South Asia 2005 1,458.1 53.7 143

2030 1,916.5 100.0 205 154 90 244 10
East Asia and 2005 1,893.0 89.6 341
Pacific 2030 2,193.8 100.0 100 122 47 169 7
Latin Americaand 2005 533.1 88.9 105
the Caribbean 2030 691.7 100.0 50 60 26 86 3
Total 2005 4,948

2030 6,507 682 595 587 271 858 34

Notes/Assumptions:

! Assumes that household electricity access increases to 100% by 2030 in all regions. In some countries in sub Saharan Africa and South
Asia where large scale grid roll out is feasible the increase may be greater (between 2% and 3% per annum).

2 Assumes that 75% of all households that would be connected through 2030 would be through grid connections. Assumes that the LV
distribution unit costs are $500 per household until 35% of households are connected, $800 between 35% and 50%, $1,000 between 50%
and 75% and $1,500 thereafter. Assumes that 25% of all households that would be connected through 2030 would be by means of off-grid
at an average unit cost of $800 per household.

% Additional capacity at system peak required per HH connected (kW) = Consumer Max. Load (kW) * Coincident category (HH) load
factor) / factor) / System Losses factor. Assumes Capacity Max. Load of 0.7kW and 0.3 kW for urban and rural households respectively;
coincident load factor of 0.7; and losses factor of 0.85. Of households that will be electrified the number that will be urban and rural is
assumed to be the same proportion as the urban/rural partition in 2020 according to UN projections. Assumes US$1.5 billion per GW for
G&T losses.

31.  An achievable path for electricity access scale up could result in increases from
24 percent currently to 35 percent by 2015 and to 47 percent by 2030 for SSA as a whole.
This would require doubling current level of investments to US$4 billion per annum from
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the current level of US$2 billion for the necessary additional electricity generation,
transmission and distribution infrastructure.  This estimate assumes conservative
assumptions of demand for newly connected urban and rural households (0.7 kW and 0.3
kW, respectively) reflecting conditions commonly encountered in low-income countries In
the case of rural households this level of demand is typically associated with electricity
consumption for basic lighting needs, and for a few small appliances. Some countries have
conducive conditions (such as stable macroeconomic environment, adequate capacity of
energy sector institutions and cost recovery in electricity distribution) for scaled-up energy
access programs. This scenario corresponds to 76 million households gaining access to
electricity by 2030. This energy access expansion path (that would realize for SSA as a
whole about 1 percent annual increase in household electricity access) does not mean that
some countries cannot achieve greater increases in access. Indeed, a few countries in SSA
that are currently implementing large-scale electrification programs or plan to do so may
achieve increases in the order of 2 or 3 percent per annum.*

32. Financing support for access to clean cooking, heating and lighting fuels
includes both scaling-up supply-side activities (sustainable wood-fuel supply
management investments) and demand-side programs (improved cook-stoves and inter-
fuel substitution). The investment needs for supply-side measures in nine SSA countries
over the next decade are estimated to be on the order of US$400 million (at an average cost
of US$50-$100 per hectare of sustainably managed land). It has also been estimated that
about US$100 million would be needed to implement demand-side programs based on the
domestic private sector in these SSA countries over 10 years. Consumer and producer
credit schemes will be required to achieve greatly increased penetration of improved stoves
with grassroots NGOs playing an important role in effective consumer education programs
and campaigns, which are directly linked to financially viable and readily available
improved stoves and/or substitution fuel options.A comprehensive estimate for other
regions and for all SSA requires further country data collection and analysis.

33. Financing needs for energy access for MDGs include the provision of grid- and
off-grid solutions to key public facilities such as schools, health clinics, and
communications centers. For example, in Kenya only 5 percent of dispensaries have
access to electricity, about 50 percent of health centers are connected to the grid, and
about 20 percent of health centers have stand-by generators. The capital cost to provide
grid electricity (or cost-effective off-grid solutions) to schools, clinics and community
centers for rural Kenya has been estimated to be on the order of US$350 million. In these
calculations, it is important to note that the annual cost for power generation expenditures
to serve these facilities is about US$32 million. Similar country-level studies that
combine education, health and energy information are needed to determine overall
funding requirements. Donor support should be mobilized to implement focused country
campaigns that would include retrofitting of the majority of facilities over five to seven
years. Electrification of these facilities would be by grid and off-grid supply options.

All access rates quoted take account of population growth i.e., if household access were to increase in
SSA by 1 percent per annum from 24 percent currently (of approximately 145 million households) to
47 percent by 2030 (of approximately 234 million households) it implies that 76 million households
would be connected in SSA between 2005 and 2030.
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34, Financing for basic lighting to households without access to electricity should
support the conditions for the private sector to provide low-cost lighting through
domestic retailers. Modern lighting for basic needs can be provided for the poorest
households that cannot be rapidly reached through the expansion of the electricity
network or that cannot afford solar systems. For example, LED lamps can provide good
quality lighting and with market development and supporting consumer credit
mechanisms, large volume sales to poor households may be achieved. The delivery of
lighting systems to households and small businesses that do not have electricity service
should be based on programs that rely on private sector-led market development and on
consumer credit mechanisms that are geared to low-income households. Large sales
volumes would provide the economies of scale to reduce costs. In parallel, institutions
could decrease their energy consumption considerably by adopting an energy-efficient
lighting program. For example, a compact fluorescent lighting program in which 600,000
bulbs would be replaced in Uganda is estimated to reduce demand by 25-30 megawatts
(MW) in a system with an estimated peak demand of 350 MW.

C. Financial Instruments
1. Existing Instruments for Middle Income Countries

35. A review of existing lending instruments commissioned for this report concluded
that they are adequate to meet the energy needs of middle income countries (see Annex
2). The IFIs have a broad range of lending and risk mitigation instruments available to
address energy sector investment needs as outlined in Table 2. [IFI financial instruments
(e.g., IBRD loans and guarantees for private sector debt and equity), together with private
sector investments, with possible support from existing risk mitigation instruments, are
adequate to meet the electricity sector funding needs of middle income countries. The
establishment of a satisfactory environment would enable commercial debt financing of the
remaining gap to be bridged by a combination of policy guidance and technical assistance.
Improvements in knowledge sharing on policy issues, and on ways to blend instruments,
could help facilitate transitions in countries willing to address the reform agenda.

Table 2. Lending and Risk Mitigation Instruments by IFI for Investment in Energy Sector.

Entity Name

OCR Loans Guarantees
ADB (public and private  Equity Investments  (partial credit or political
sector) risk)

ADF concessional
loans

RISk

Products - IR & AfDB concessional
Currency Swaps, Caps, loans
Collars and Commodity

Non-Sovereign Non-Sovereign | gL nteed Guarantees
AfDB Guaranteed Loans Guaranteed Loans gLoa"S (partial credit or partial Equity
(Public Sector Entities) (Private Sector Entities) risk)

EBRD Public loans - sovereign p“b"sco“:’:,:g’n"”"’ Private loans Equity Mezzanine financing Guarantees

Credit Insurance Credit Enhancement

Structured Transacti
(EIF) (Securitization - E1F) | (S

ions.
tructured Investment  Individual Loans Global loans Venture Capital
Vehicles-EIF)

IADB Debt

Non-reimbursable Equit
Grants auiy

1sDB Equity Leasing Istisna Instalment Sale Concessional | Loans

RISk
World Bank Government Policy Partial Credit Policy Based Products - IR &
(IBRD/IDA) nvestment Loans Loans Grants Partial Risk Guarantees| Guarantees Guarantees Currency Swaps, Caps,

Collars and Commadity

MIGA Political risk guarantees.

Loans for IFC's Account  Syndicated Loans Quasi-Equity Finance
(Aloans) (B-loans) (C-loans)

Municipal Finance
IFC Equity Finance Equity & Debt Funds  Structured Finance Goint IFCABRD) Carbon Finance

GEF Grants

Source: PWC Survey and Annual Reports
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2. Existing Instruments for Low-Income Countries

36.  The review of existing financing instruments indicates that they are adequate to
support energy access programs in low income countries. The enormous challenge of
energy access in SSA and other low-income countries with very low access rates
requires, in some instances, an evolution of the way in which existing instruments are
applied, particularly in (a) programmatic support and regional projects; (b) effective use
of capital subsidies to support scaling-up energy access programs; (c) focused financing
of electricity access for public facilities; (d) support to the domestic private sector for the
provision of energy services (including cookstoves and lighting); (e) increased support
for sustainable woodfuel management; and (f) enhanced analytical support for policy
reform