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A. Program Purpose and Project Development Objective
1. Program purpose and program phasing:

The program will increase access to modern energy in peri-urban and rural areas, thereby facilitating
improved quality of life of the respective communities and generating income. It will comprise: (i)
reforms necessary for improved performance of the energy sector (in particular electricity) and
accelerated access to electricity, in rural and peri-urban communities; and (i) investmentsin electricity
supply infrastructure (including renewables).

The program will support the effort towards achievement of at least four of the Millennium Devel opment
Goals (MDGs). Provision of electricity in at least 150 rura health facilities will help improve rural
health services (such as enable night time delivery and better vaccination storage) and thus support the
effort in reducing child mortality and improving maternal health. Provision of electricity in at least 150
rural schools will enable evening classes to take place and improve the living condition of teachers, thus
reducing their turnover. It will therefore support the effort in achieving universal primary education.
The use of renewable energy sources for production of electricity will help ensure environmental
sustainability, by displacing about 440,000 tons of carbon dioxide over the life of the program.

Phasing. The program will comprise two phases over a maximum period of 8 years; each for 4 years.
Should the triggers for the first phase be achieved before the first four-year period, the second phase will
commence earlier. Thefirst phase will create a conducive environment for commercially viable
acceleration of access to modern energy to rural and peri-urban communities and businesses. It will
finance some investments and actions necessary to restructure the grid- and non-grid- based sectors for
maximum sustainabl e involvement of and investment by the private sector. The second phase will
comprise scale-up of the investment activities commenced in the first and transmission rehabilitation and
expansion, based on the outcome of the ongoing African Development Fund (AfDF)-funded
Transmission Masterplan study. The second phase will be triggered if the reforms planned in the first
phase, including the measures required to improve the power sector's performance, are adequately
implemented.

2. Project development objective: (see Annex 1)

The devel opment objectives are to: (a) accelerate, in acommercially viable manner, the use of electricity
for economic growth and socia services and thus improve the quality of lifein un-served and
under-served areas (peri-urban and rural); and (b) strengthen Mozambican capacity to increase access to
modern energy. It seeks to achieve these objectives via supporting the implementation of the
Government of Mozambique (GoM) National Energy Strategy of October 2000 that, inter alia, aims at
reforming the country's energy sector and implementing an enabling environment for private sector
participation in the sector.

3. Global objective: (see Annex 1)

The proposed project’s global objective [for the Global Environmental Fund (GEF) part] isto initiate the
process of eliminating the barriers that impede the development and use of renewable energy, in
particular solar photovoltaic (PV) systems, and devel op micro-hydro and other renewables' capacity. The
global objective will contribute to the reduction of Greenhouse Gases (GHG) as some of the use of diesel
for power generation, and kerosene and candles for household lighting, will be displaced by renewable
energy.



4. Key performanceindicators. (see Annex 1)

Key performance indicators for the program are as follows:

(1) Increased direct access to electricity in peri-urban and rural areas, by providing reliable,
affordable and sustainable electricity supply to an additional 1 million people (400,000 in the first phase,
1 million over the program) in rural and peri-urban areas of the country. Thiswill increase direct access
by about 20% in the first phase, in which most of the connections (about 80%) will be from the main
grid.

(i) Private sector involvement in the power sector, measured by: (i) the involvement of a strategic
private partner in Electricidade de Mozambique's (EdM's) distribution business; and (ii) the
establishment of at least 3 isolated grid private power supply businesses by the private sector.

(iii) Improved performance of the power sector, measured by the operational and financial
performance of EAM, in that it will be able to generate a surplus and raise private capital for access
expansion, increase its customer base (see (i) above), and reduce the average cost of connection to at
least US$950 per customer.

For the global objective:

(1) Increase in the numbers of viable solar PV distributors, other renewable energy businesses, such
as micro-hydro, and institutional users of solar systems (300 in the first phase; 1,075 over the program)
and individual users of solar systems (2,500 in the first phase; 8,500 over the program).

(i) Establishment of at least one isolated grid system based on a renewable energy source.

B. Strategic Context

1. Sector-related Country Assistance Strategy (CAS) goal supported by the project: (see Annex 1)
Document number: 20521-MOZ Date of latest CAS discussion: June 14, 2000

The key approach adopted in the proposed program, to work with other donors to build public and private
sector capacity to promote development of commercially-oriented expansion of access to modern energy,
is consistent with the June 2000 CAS 2001-2004 strategic priorities. The priorities comprise: (i)
maintaining an enabling private sector environment; (ii) developing infrastructure; and (iii) promoting
rural development and agriculture (under CAS pillar "Increasing Economic Opportunities through Private
Sector-led Growth"). The approach also conforms to the specific sectoral target of the Government's
Poverty Reduction Strategy Paper: (@) to ensure that all district capitals and administrative posts are
supplied with electricity; and (b) to expand the national grid to connect rural areas. In supplying
electricity to rural service providers such asin health and education, the program supports efforts towards
achievement of three MDGs: reduce child mortality, improve maternal health, and achieve universal
primary education. Furthermore, the use of renewable energy by rural service providers and rural
communities will help ensure environmental sustainability by reducing the amount of carbon dioxide
resulting from current non-renewable energy sources.

The program approach enables the Government to adopt the most appropriate delivery systemsfor the
country through the process of "learning by doing" (in the first phase).



GEF Operational Program supported by the project: (see Annex 1)

The proposed project is fully consistent with the GEF Operational Program 6: Promoting renewable
energy by removing barriers and reducing implementation costs. GEF support would help to: (i)
remove information and awareness barriers within Mozambique about solar PV systems; (ii) build up a
commercial market and reduce the costs of renewable energy; and (iii) prepare a strategy for long-term
development of renewable energy.

la. Global Operational strategy/Program objective addressed by the project:
Underutilised renewable energy potential

To date little renewable energy exploitation has been done in Mozambique, yet both photovoltaic, mini-
and micro-hydro systems have promising prospects for providing stand-alone power solutionsin areas
not covered by the main grid. A number of factors have prevented the widespread use of renewable
energy resources, namely: (i) high capital cost of photovoltaic systems (on average, the costsin

M ozambique are 30-35% higher than the world market average); (ii) lack of capacity in Government and
the private sector to develop and implement mini- and micro-hydro schemes; (iii) absence of support
mechanisms (financing & business development support) to develop the market of solar PV and attract
investments in small isolated hydro schemes; and (iv) general lack of awareness about solar PV, its
applications and the potential market.

Strategy: The Government recognizes the potential economic and environmental promise of

renewabl es-based el ectricity technologies: (i) to serve small, disperse loads, for which it is not
cost-effective to supply from the national grid or fromisolated grids: and (ii) to augment the independent
grid-connected generation capacity on aleast cost basis. The Government has accordingly requested
help to expand the renewable el ectricity sub-sector. It plansto remove the barriers to widespread use of
RE technol ogies by implementing afew private sector-led projects, and assisting service providers,
comprising Health and Education in the first phase, to better meet their energy needs. The project will
address awareness, development of quality standards and creation of a conducive environment for private
sector entry, including the provision of output-based subsidies and standardized small power purchase
agreements. The renewable energy providers will include solar PV retailers, mini-grid concessionaires
and project developers. The Government also plansto build upon previous isolated project experience
with institutional solar PV systems, especially to address the lack of appropriate operation and

mai ntenance arrangements.

2. Main sector issuesand Government strategy:

The four primary issues facing the Mozambique energy sector are: (a) low access to modern energy, in
particular electricity, and the poor reliability and efficiency of its supply; (b) the adverse environmental,
livelihood, and health impacts of traditional biofuels production and use; (c) inadequate promotion and
management of low cost export-oriented energy projects; and (d) inadequate staff and developing
institutions, such as the National Electricity Council (CNELEC) and the Energy Fund (FUNAE). In
recent years the Government, with the help of the Bank and other donors, has taken some significant
steps toward adopting a legislative and policy framework to reform the sector to meet these challenges.
For instance, the 1997 Electricity Law allows for private participation in business units created by
unbundling EdM and for awarding concessions to the private sector to develop off-grid supplies.
However, little implementation has occurred. All of these issues and Government's strategy for
addressing each one, are discussed below.



2a. Low accessto modern energy and poor reliability and efficiency of supply

Only about 6% of Mozambican households (about 220,000 or a population of about 2 million) have
access to electricity, and over half of these arein the capital, Maputo, and its surrounding areas. Outside
these main urban areas, electricity accessis minimal, and there has been practically no increase in the last
25 years. Of the 120 or so "district capitals’, over 50 are without any form of public electricity supply, or
have sporadic supplies from small diesel-fueled generating sets (gensets) to a handful of customersvia
old and poorly maintained small grids. All the provincial capitals besides Maputo, and most of the other
20 or so municipalities, are served by the national grid or isolated diesel-based grids. Even in these
areas, supply reliability islow, the household electricity access rate is only 15-20%, and the implicit
cross-subsidies (from the Maputo area to the rest of the country) are heavy. The planned pace of access
expansion along the main grid iswoefully slow. For instance, only 31,000 new customers were added
between 1996 and 2000, and less than 50,000 are targeted for the next four years, compared to more than
100,000 new households that will be formed over the same period. The difficulty of EdM, the national
utility, to raise the funds required to connect more customers and the high cost of electrification, are the
main reasons for the slow growth.

Although the performance of EAM has shown some improvement since internal management contracting
began in 1997 -- energy losses have been reduced to around 21% from over 30% in 1998, sales per
employee have increased from 4.75 MWh in 1998 to 5 MWh and the rate of return has become positive --
its current performance cannot be said to be satisfactory. For instance, the ratio of payroll to operating
expenses has increased from 18% to 24%, thelevel of receivables has deteriorated from 123 days to 147
days and its contribution to investment has reduced from over 50% to negative. Although the problems
can be partly attributed to calamities such as the floods of 1999/2000, much under the control of EdM
and the Government could be done to improve the utility's performance, including better recurrent
expenditure control, better capital expenditure planning, and more timely approval of tariff adjustments.

Strategy: To expand electricity access and improve the quality of supply, the Government plansto
supplement the traditional approach of main grid expansion with a package of technical and institutional
changes that lower the costs of service, enhance affordability, employ performance-oriented subsidies,
and bring in competitive participation by the private sector, through public-private partnerships.

The Electricity Law of 1997 opened the power sector in Mozambiqgue for participation of new entrants,
through concession contracts. Implementing regulations to permit private sector participation in all
stages of the electricity business were passed in April, 2000. Since then, the GoM: (i) has passed a
decree establishing a power sector advisory body, CNELEC, with the aim of transforming it into a
regulatory body within 5 years; (ii) isin the process of separating generation, transmission and
distribution/supply functions of EAM in order to run them as separate business lines; and (iii) has
established an “energy fund” (FUNAE) to collect specific levies, and to channel subsidies to specific
projects to expand access to modern energy or for demonstration projects.

Subsequent to the separation of EAM's functions and the creation of business centers, the Government
plans to commercialize the utility and invite strategic private investment and management in Distribution.
It should be noted that EAM-owned and operated Generation is insignificant as most of the power is
either imported from South Africa or purchased from the Cahora Bassa plant, and that future generation
capacity will be implemented by the private sector. Furthermore, the Government intends to develop
future transmission assets jointly with the private sector but to retain management of the transmission
assets. The transmission company will also be the single buyer.



Government is al'so in the process of concessioning out the North Inhambane mini-grids which were
constructed under the IDA-funded Urban Household Energy Project (UHEP). This model, of
decentralized energy supply through an off-grid system, could be replicated in other parts of the country
which cannot be economically connected to the national power grid.

2b. Adverse environmental, livelihood, and health impacts of traditional biofuels production and use

Most of Mozambique's primary energy consumption is met by traditional biofuels (wood, charcoal, and
agro/animal wastes) that are produced and used inefficiently. Work done under the Urban Household
Energy Project (UHEP), including the Energy Sector note, has shown that heavy urban reliance on
woodfuels, while a significant source of income and employment to the supplying communitiesin rural
areas, imposes significant environmental costs. On the supply side, the growing demand for charcoal and
fuelwood in the principal cities (Maputo, Beira, Nampula and Quelimane), combined with inefficient
charcoal production practices, has led to a significant depletion of the forest stocks around those cities
and in some cases as far away as 200 kms. As such stocks are depleted, supplying communities lose a
significant source of their cash incomes and risk aloss of land productivity. On the end-use side,
traditional combustion technologies and practices cause significant indoor air pollution, with adverse
health consequences, particularly for women and children. The transition to modern cooking fuelsis
hampered, even in urban areas, by limited access to such fuels or high initial costs. Most of the kerosene
the poor purchase is used for lighting purposes due to lack of accessto electricity.

Strategy: To mitigate these adverse impacts, the Government plansto: (&) reform the legal and
regulatory framework for land use, wood extraction and charcoal production, including allowing for land
ownership by the communities; (b) strengthen the resource management capabilities of rural communities
and create substitute means of income generation, other than woodfuels exploitation, for them (based on
apilot implemented under the UHEP, which included brick-making, charcoal production, oil extraction,
pottery and nurseries for medicine extraction); (c) expand access to modern cooking fuels (LPG and
gelfuel); and (d) employ more efficient and/or cleaner technologies of woodfuels use, such as the more
efficient wood/ charcoal stoves.

2c. Inadeguate promotion and management of export-oriented energy projects

Mozambique is rich in modern energy resources such as hydropower, natural gas, and coal, and can
exploit them for exports and for domestic use. Currently, the largest part of the power sector in
Mozambique is the “export-oriented” market, centered around Cahora Bassa hydro power plant. In
addition, GoM has recently reached agreements with foreign companies for the development of Pande
and Temane gas fields, and building a gas pipeline for exports to South Africa, for which an IDA Partial
Risk Guaranteeis planned. ERAP will also fund technical assistance related to this project. A number of
other export-oriented, private sector-led energy projects, based on hydroelectricity, coal for energy, and
other minerals such astitanium, are at various stages of planning or implementation. Prudent
management of these energy and industrial projects via careful contracting and fiscal policies can yield
significant revenues for macroeconomic stability and developmental expenditures, and provide an
impetus for other foreign direct investments. Conversely, inappropriate management can expose the
country to significant adverse risks, such as contract disputes, delays in financial closures and project
investments and potential adverse environmental and socia impacts of project development.

Strategy: The Government realizes that building internal capacity to effectively negotiate the
concessions and contracts will be along-term process and its strategy is to seek external assistance while



such capacity is being built. The ongoing Gas Engineering project is providing support in this respect
and in connection with the M ozambique-South Africa gas pipeline project.

2d. Inadequate institutional and human resource capacity

While in some respects M ozambique has gone far in legislative changes to liberalize the energy sector,
the pace of implementation, and of showing concrete results on the ground, has been slow because of
limited institutional and human resource capacity. For instance, CNELEC was provided for in the
Electricity Law of 1997, yet its board members were only appointed in November 2001 and to-date they
have not begun to operate because of the lack of various resources. Due to a shortage of sufficient
trained personnel in DNE, the ingtitution has had to rely heavily on advisors provided by bilateral donors,
and the transfer of knowledge has not been effective due to a shortage of graduate staff to understudy the
advisors.

Strategy: The Government realizes that the development of local staff is along-term process and that the
energy sector will continue to rely on external assistance for along time to come. Inlinewith
recommendations of the Institutional Diagnostic Study, GoM plansto develop and utilize more
efficiently the limited capacity in the public sector and wherever possible, the local private sector. GoM
plans to take advantage of this and other projects to selectively provide hands-on and classroom training
for existing and new staff. Furthermore, GoM plans to be more careful in its selection of donor-funded
technical assistance and investments (asis evident on this project and the DANIDA-funded Energy
Sector Program Support project where coordination will be done jointly), as well as provide better
coordination of its donor aid program.

3. Sector issuesto be addressed by the project and strategic choices

The main issues facing the energy sector have been discussed in Section 2 above; this section addresses
the issues to be addressed by the project. The project concept outlined here reflects several strategic
choices to address these issues. The aternatives considered and the reasons for rejecting some of them
aregivenin Section D1.

Thefirst strategic choice isto apply a hybrid approach in restructuring EAM. 1t emphasizes three parallel
activities: assistance in implementing a new corporate structure to modernize EdJM management systems
and financial controls; selected investments that would make new connections and demonstrate | ow-cost
approachesin parts of EdM's distribution network; and introduction of a private sector operator for the
EdM distribution system. This hybrid approach will achieve at |east some private investment in the
integrated distribution network, allowing broader impact on the distribution network as awhole and,
critically, moving at a pace that is seen as redlistic by the authorities. The three activities would be
completed within the first phase of the proposed program.

The second strategic choice is to develop a private sector-led, commercially-oriented and institutionally
viable program to expand el ectricity access specifically targeted at underserved areas, which is a break
from the “business-as-usual” approach relying exclusively on high-cost transmission line extensions by
the national utility, and heavy implicit cross-subsidies. Nevertheless, keeping in mind that EAM will
continue to play amajor rolein the sector until thereis significant and credible private sector
involvement (which the program will assist in achieving), the strategic choice does not preclude the
involvement of EdM provided it can effectively contribute to the objectives of the program (see third
strategic choice). Furthermore, with liberalization of the power sector, the need for an independent
regulator will increase, and the decision to take a stepwise approach in establishing the regulator has
been made. Thefirst step isto operationalize CNELEC so that it effectively plays the mediatory role



envisaged in the 1997 Law. The second step isto develop CNELEC into an independent regul atory
body. This approach will enable capacity to be built over time, through learning-by-doing in the first
phase of the program, to meet the more demanding requirements of a regulator by the second phase.
Both steps would be completed in the first phase of the proposed program.

Thethird strategic choice is to begin to forge selective links with non-energy sectors, commencing with
those where the needs are the greatest and where there is readiness to commence. In the first phase,
therefore, links will be developed with Health and Education, and extended to Water in the second phase.
Thisforging of cross-sectoral linksis consistent with the Country Assistance Strategy (CAS) and the
Poverty Reduction Strategy Paper (PRSP). A major implication of this choiceisthat in this project, the
Bank would function as a “knowledge bank” as well as the “lending bank”. This approach also reflects
the judgment that electricity alone isinsufficient to catalyze economic growth and improvementsin the
quality of livelihoods, but that together with other infrastructure investments (physical or social),
synergistic benefits can be expanded and el ectricity service can be made commercially viable by
exploiting opportunities of further load growth. The project will thus work with these other sectors to
assist them in improving their service delivery through improved access to electricity and more effective
use of the resource.

The fourth strategic choice isto use competitive output-based subsidy award mechanisms, and the
outputs will be the number of customers connected, which will be agreed upon at the award of the
concession and/or qualified installation of individual solar PV household systems. The results of the
financial analyses of the isolated grid schemes already prepared show that fully commercial rural
electrification is not feasible but that the issue of affordability can be tackled by subsidizing only the
capital cost. The results also show that most of the schemes will require capital subsidies exceeding
50%. The adoption of competitive output-based subsidy mechanisms will ensure the transparency of
subsidy award and disbursal, more deeply involve the private sector in project selection and design,
achieve efficiency, enable economies of scale to be realized and facilitate regulatory processes. The
Government's role will be, in the first instance, enabling the market in subsidy support, and secondly,
regulating, monitoring, and enforcing the resulting contracts. The structure of the competitions
envisioned is designed to lower entry costs and maximize transparency and competition for the subsidy
S0 as to minimize the public contribution per customer connection. It isalso designed so that GoM
institutions, principally DNE, FUNAE, and CNELEC, can redistically build up the capacity to reform
their roles effectively.

The Government has decided to operate a subsidy transfer mechanism recommended by the Private
Sector Participation in Energy (PSPE) study -- the Modern Energy Challenge Scheme (MECS), presented
in detail in Annex 12. Under the scheme, FUNAE will be responsible for maintaining a database of rural
electrification opportunities and for operating the MECS, comprising structured and open competition.
DNE, including its regional offices, private companies, and NGOs will identify potential schemes.

The fifth strategic choice isto accelerate the use of renewables-based electricity technologiesin the

M ozambican market and initiate the process of eliminating market barriers to these technologies, with a
focus on solar PV, mini- and micro-hydro schemes. This reflects the judgment that decentralized,
renewabl es-based el ectricity technologies are an economically and environmentally superior choice for
certain end-users, but that their market devel opment is constrained by low levels of awareness,
significantly higher prices compared to other countriesin Africaor other parts of the world, and the use
of inefficient supply chains. The strategy includes the award of output-based subsidies as for isolated
grids, aswell as a pre-determined level of GEF subsidies for incremental costs.



4. Program description and performancetriggersfor subsequent loans
PHASE 1

The main objectives of the first phase are to build both Government and local private sector capacity for
commercially viable expansion of access to modern energy, and to commence implementation on a small
scale, by building on the regulatory and institutional developments that have already taken place. The
first phase will also support preparation of the second phase.

The project will finance technical assistance as well as investments, and support GoM's strategy to
increase access to electricity to 20% by 2015. Investments, to be implemented by both public and private
sectors, will be directed at expanding electricity access via the main grid, independent grids, and
individual and ingtitutional solar PV systems. Technical assistance will consist of various discrete
elements that will collectively aimto: (i) strengthen the Government’ s capacity to effectively manage the
access expansion program; (ii) assist the Government in commercializing and inviting private sector
participation in the currently wholly Government-owned power utility; and (iii) build the domestic
private sector’s capacity to scale-up electricity access.

A. Power Sector reforms

This component will involve transaction advice on EAM Distribution public-private partnership and
assistance in the creation of a separate transmission public-owned company.

Subsequent to a consultancy report of EAM restructuring and private participation, an internal task force
appointed by the Government and consisting of several stakeholders has recommended private sector
participation in EAM's power distribution and supply business as the most appropriate strategy for the
country. Thisisinview of: (i) current legislation, which does not allow for private sector involvement
in the currently vertically-integrated utility but in its subsidiary businesses; (ii) the fact that Generation
and Transmission already involve independent ownership/management; and (iii) since the main issues
responsible for poor performance of the sector (high costs of supply, low penetration, high losses, poor
collection) arein Distribution. The consultant will advise the Government on implementation of the
agreed option.

The Government has already commenced with the separation of transmission from other engineering
functions. The project will support the Government in this effort and ensure proper (legal and
operational) establishment of afully functional public-owned entity, with possibly an interim role as
single buyer, and support institutional strengthening of the new entity.

B. Grid Electrification
This component will consist of main grid and independent grid investments.

Main grid investmentswill demonstrate that main-grid based access can be made more commercialy
attractive in areas close to the national grid via use of appropriate low-cost standards, construction and
management procedures. This should prove to be highly beneficial in M ozambique where the cost per
connection (about US$2,000) is the most expensive in the region and the popul ation density is about the
least. The component will be implemented primarily by EdM and will include Distribution investments
on asupply and install basis, in peri-urban areas, comprising about: 500 km of medium voltage lines,
1100 km of low voltage lines and 240 distribution substation, to connect approximately 40,000 new
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consumers at about 265 sites (see Annex 2). It will aimto:

e introduce, (with the goal of main-streaming), proven lower-cost distribution network designs
standards (such as the selective use of 3-phase and single phase, longer span lengths and smaller
conductor sizes), and construction/management procedures (such as turnkey contracting and
outsourcing revenue collection), in order to substantially reduce the cost per new customer
connection and per unit load (kW) served; and

e employ more effective connection financing and power marketing strategies including supplier
financing of household meters and connection fees, and increased proactivity on the part of EAM
to better identify pockets of affordability and thus increase its customer base in peri-urban areas.

GoM and EdM requested technical assistance during the course of project preparation, for cost reduction
in access expansion, especially in connection with procurement, design standards and construction
practices. The study has identified a cost reduction potential of at least 20% in various parts of main grid
distribution extension, and EdM has expressed interest in implementing the recommendations of the
study in supplying peri-urban consumers.

Output indicators for this component will be: (a) percentage reduction in cost per household connection
and per kW served; and (b) percentage increase in household access to electricity.

Independent grid investments, will demonstrate that it is possible to interest private businesses
(investors and commercial financial institutions) to accept the commercial risks of independent grid
electrification investments, while the Government provides the appropriate enabling environment. In
such an environment: (i) concessions will be awarded to private sponsors for greenfield sites; (ii) EAM
will sell in bulk to independent distributors; (iii) the Government will provide transparent capital
subsidies (on a competitive OBA basis) for otherwise commercially unviable schemes; and (iv) there will
be a mediation and regulatory entity (CNELEC) acceptable to the private sector.

The Government will ensure that the schemes to benefit from the subsidies can be self-sustaining after
the subsidies have been provided and that in the event that additional subsidies shall be required, they
shall be purely for expansion. Based on the schemes that have been prepared, a subsidy level of at |east
50% is expected over the first phase of the program and the total average annual subsidy amount is
estimated at US$2.5 million.

Thefirst set of sites earmarked for concessioning out in the first phase of the program includes. North
Inhambane and Mocimboa da Praia (see Annex 2 for details). These were selected due to their being
district capitals with comparatively higher economic activities and population levels than other candidate
sites, and therefore requiring less subsidies. Furthermore, the four allow the two delivery methods --
bulk supply from the grid and isolated grids -- to be tested. Pre-qualification isin progress for North
Inhambane, and its financial and economic evaluation are provided in Section E.

Output indicators for this sub-component will be: (&) percentage reduction in cost per household
connection or per kW served (compared to the national level of about US$2,000); (b) percentage increase
in household access; and (c) number of private rural distribution concessions.

Productive Uses of Electricity. This study will identify productive uses of electricity for income

generation, with particular attention to women and the young unemployed in the rural areas. Thisis
aimed at direct poverty alleviation in the rural areas which will in turn help improve the viability of the
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electrification program.

Transaction advice for independent grids. To operate the MECS detailed in Annex 12, a consultant
will be retained to assist FUNAE prepare new sites to be taken to the market for bidding, in consultation
with DNE and itsregional representatives (DIPREMES), in vetting unsolicited proposals, and in
negotiating the transactions, up to financial close.

C. Renewable Energy Promotion and Cross-sectoral Linkages

The component contributes to the overall objectives of the Project in providing electricity generated by
renewable energy systems for rural transformation through improved services in the health, education
and water sectors; improved productive uses and income generating activities; and further private sector
and entrepreneurial development. The meansto this objective isto create, in four to eight years, a
sustainable market for renewable energy systems. The incremental costs of the renewable energy
systems will be funded out of a GEF grant and disbursed on a performance basis. This component will
be implemented by the private sector, communities, and line ministries. The strategies for action
comprise:

e Working with line ministriesto provide electricity to Government service centers like schools,
clinics, and agricultural centers—mainly through solar PV systems. In the first phase the project
will focus on the Ministry of Education (MINED) and Ministry of Health (MISAU), which are
ready to forge energy links. The systems will be procured on a batch basis by the line ministries
(through DNE) following minimum technical specifications. The line ministries will remain
responsible for the operation and maintenance but will outsource the day to day activities under a
management contract on a competitive basis to a private firm which will be required to establish
alocal outlet in the region.

e Working with independent grid concessionairesto provide electricity to those willing to
lease-purchase a solar PV system. The systemswill be procured on a batch basis by the
concessionaire following minimum technical specifications. The size of the batch depends on
the total number of households to be served under the concession. It is expected that the solar
systems will be least cost for 10% of the households in the communities (those with no access to
isolated grids). The concessionaire will be responsible for mai ntenance during the lease period.
After the lease period, it will provide the after sales service on acommercial basis through its
regional office. Co-financing GEF grantswill be provided on a Watt-peak (Wp) performance
basis and will be in addition to the IDA subsidy funds provided through the bidding process.

e Working with dealersto provide electricity to isolated households that have the capacity to pay
for these services either on acash or credit basis. The procurement will take place under normal
commercial practices where the qualified dealer will purchase the system —mainly solar PV -- on
a competitive basis on the open market. Systems supported by the program need to comply with
technical specifications. Dealers will need to be qualified by the program which will include a
business plan as well as an approval from acommercia bank for debt financing. Co-financing
GEF grants will be provided on aWp basis.

e Working with EAM and DNE to ensure that renewable energy generation is open for supply in the
same way as other technologies by supporting the development of a standardized small power
purchase agreement. Procurement of the systems will be done by the project promoters making
use of normal commercial practices, on a competitive basis on the open market. Project
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promoters will need to be qualified by the program which will include a business plan as well as
an approval from acommercial bank for debt financing. Co-financing GEF grants will be
provided on aWp basis.

Technical assistance. Thetechnical assistance program will support the objective of creating a
sustainable market for renewable energy systems. Any barrier for achieving the objective that is
identified by the local key stakeholders or individual participants in the program and for which a
resolution is proposed could in principle tap into two technical assistance windows. Thefirstisa
cost-shared financing window which will require atwenty to eighty percent contribution of the company.
The trigger for support will be the clearances of:: (i) an independent two person panel; and (ii) FUNAE.
The second is afull-cost coverage window which focuses on the "bigger picture issues' that are
constraining the rate of growth of the industry. Thetrigger will be the clearances of: (i) an independent
panel; (ii) three practitionersin the sector; and (iii) FUNAE. Greater emphasis will be on cost-shared
activities, with full-cost activities only rewarded in exceptional cases. Several activities for both
windows have been identified during preparation (see also Annex 2).

Investments. This component will provide support for investment in renewable energy activitiesin two
ways. Thefirst way isthrough a performance based co-financing grant facility, managed by FUNAE.
The co-financing grant will be disbursed after the systems have been installed satisfactorily, and written
proof of thiswith the client's signature has been provided to FUNAE. Complementary financing for the
investment projects will be raised through private equity and debt financing. A World Bank-supported
private sector development project (PODE) already provides debt financing to local businesses and
entrepreneurs and it has indicated interest in financing private sector-led energy investments. Itis
estimated that 2,500 individual household systems and 1.5 MW in grid-connected renewabl e energy
systems will be supported during the first phase of the Project. The second way isthrough IDA support
to the line ministries of Health and Education for the installation of 300 institutional systems as detailed
in Annex 2. The energy systems for these ministries will be supplied and maintained by the private
sector. The ministrieswill be responsible for covering the recurrent costs of the operations.

D. Institutional Strengthening and Capacity Building

This component aims to strengthen the energy institutions under the Ministry of Mineral Resources and
Energy (MIREME) by delineating their responsibilities and appropriate coordination mechanisms to
ensure their optimal working relationships. Furthermore, it aimsto provide both on-the-job and
classroom training to staff in the energy institutions, and support preparation of the second phase of the
program.

The project will help operationalize CNELEC, whose role isto provide legal advice on energy
concessions and to mediate in the case of disputes. It will complement support by donors, such as
USAID, to transform CNELEC into an independent regulator over the first phase of the program. The
support will be in training as recommended by the Institutional Diagnostic report, once the staff has been
recruited, and the provision of aresident advisor in mediation, legal and contractual mattersto assist in
the operationalization process. In order to transform CNELEC into aregulator, the project will support
consultancy services to assess the steps required, including changes to the Electricity Law of 1997.

To strengthen environmental management capacity necessary for the effective implementation of the
investment components, the project will support the establishment of the environmental unit already
envisaged in DNE's organizational structure, and that recently established in EdM. It will support
training of members of the unit and other staff involved in the project, who will be responsible for
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ensuring that environmental considerations are incorporated into all project components. It will also
finance atechnical advisor who will help set up the unit and provide on-the-job training to local staff.

To assist the Government in negotiating concessions and contracts for mega-projects, the project will
support technical assistance required for the Gas Pipeline project, expansion of the local gas market, as
well as other projects currently under discussion, including coal and hydropower.

PHASE 2

Thetriggers for Phase 2 will be linked to the accomplishment of the objectives of Phase 1, and comprise
the following (GEF-related triggers are presented in italics):

e Operationalization of CNELEC and its transformation into a regulatory body.

e  Separation of EdM's core functions of Distribution, Transmission and Generation and
implementation of a private participation option in EAM's Distribution business, with
independent management control.

e  Successful completion of at least three independent grid concessions, one of which will be based
on arenewable energy source, and another be bulk-supplied from the national grid.

e  Successful sustainable operation of at least two solar PV dealers that have been supported under
the first phase of the program.

The creation of aregulatory body will be required for any of the Phase 2 components to be triggered,
whereas the other three triggers will each be for the corresponding Phase 2 components.

Phase 2 will comprise scale-up of the investments commenced in the first phase, using the most
appropriate delivery mechanisms, as determined in the first phase. The activities specific to renewable
energy will follow from those initiated in the first phase, and consist of building in-country capabilities,
resource data dissemination, continuing dissemination and promotion of international best practices, and
scaling up. For the cross-sectoral links, it is expected that two more provinces will be included in Health
and Education and links to the Water sector will be included. Transmission rehabilitation and expansion
will be included for the newly-created Transmission company and OBA for the public/private
Distribution company.

C. Program and Project Description Summary

1. Project components (see Annex 2 for adetailed description and Annex 3 for adetailed cost
breakdown):

PHASE 1
Project activities will be clustered around the following five main components: (i) Power Sector Reform,;

(ii) Grid Electrification; (iii) Independent Grids; (iv) Renewable Energy and Cross-Sectoral; and (v)
Institutional Devel opment and Capacity Building.

|Indicative| | Bank | % of | GEF | % of
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Component

Costs
(US$M)

% of
Total

financing
(US$M)

Bank
financing

financing
(US$M)

GEF
financing

1. Power Sector Reform
1.1 Private Sector Participationin EAM's
Distribution and Supply business (4.12)
1.2 EdM Transco Creation (2.00)

2. Grid Electrification (41.00)
2.1 Peri-urban Investments (38.00)
2.2 Technical Assistance (3.00)

3. Independent Grids
3.1 Independent Grid Investments (15.00)
3.2 Technical Assistance (1.38)

4. Renewable Energy and Cross-sectoral
4.1 Cross-sectoral investments (2,47)
4.2 SHS - grid concessionaires (0.72)
4.3 SHS - dedlers (0.98)
4.4 Grid connected renewable energy (1.80)
4.5 Technical assistance (3.58)

5. Institutional Strengthening & Capacity Building
5.1 Regulatory Studies & CNELEC Advice (0.90)
5.2 Training (0.50)

5.3 Motor Vehicles and Office Equipment (0.35)

5.4 Project Coordination, M & E (1.40)

5.5 Preparation of Phase 2 (0.60)

5.6 Environmental Management (0.76)

5.7 Mega-projects TA, including Natural Gas
(3.86)

5.8 Audits (0.1)

6.12

41.00

16.38

9.55

8.47

0.00

7.5

50.3

20.1

11.7

104

0.0

2.65

17.35

10.60

4.12

5.54

0.00

6.6

43.1

26.3

10.2

13.8

0.0

0.00

0.00

0.00

3.09

0.00

0.00

0.0

0.0

0.0

100.0

0.0

0.0

Total Project Costs
Total Financing Required

81.52
81.52

100.0
100.0

40.26
40.26

100.0
100.0

3.09
3.09

100.0
100.0
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Phase 2

Indicative Bank- % of
Component Costs % of financing | Bank-
(USM) [Total (USSM) | financing
1. RE Investments (Independent Grids & Grid-based) 40.0 47.1 17.2 38.2
2. Transmission Rehabilitation & Expansion 25.0 294 18.0 40.0
3. Renewable Energy and Cross-sectoral 13.2 155 5.8 12.9
4. Institutional Strengthening & Capacity Building 6.8 8.0 40 8.9
Total Project Costs 85.0 100.0 45.0 100.0
Total Financing Required 85.0 100.0 45.0 100.0

2. Key policy and institutional reforms supported by the project:

The key reforms aim to facilitate and accelerate private sector involvement in provision of modern
energy, especially to the rural population. They consist of: (i) operationalization of CNELEC and its
transformation into an independent regulator over the first phase of the program; (ii) the involvement of
the private sector in EAM Distribution; (iii) the involvement of the private sector in new Distribution
concessions -- both isolated and grid-based; and (iv) removal of barriers for renewable energy

devel opment.

Key to success of the program is the policy change that allows explicit subsidies to be provided to private
sector-led operations for schemes that would not otherwise be financially viable, and for the majority of
such subsidies to be output-based.

3. Benefitsand target population:

The project will target rural and peri-urban communities. The grid-based intensification component will
cover most provinces, whereas the candidate sub-components so far earmarked for the independent grid
and renewables components cover the provinces of Cabo Delgado, Nampula, Inhambane, Tete, Zambezia
and Maputo.

Being one of the most sparsely populated and poorest countries in Africa, the expansion of modern
energy supply in rural Mozambique poses a major challenge, and selectivity isimportant if economic
viability and sustainability are to be ensured. During preparation, surveys were carried out to assess
household incomes and the peoples willingness to pay for electricity. The surveysincluded six
peri-urban areas, currently without any form of electricity supply, in Tete and Maputo. Theresultsin
these areas showed an average monthly household income of US$58 and a willingness to pay of about
USS$5 per month. On the other hand, in areas with some form of electricity, but where supplies are not
continuous or are unreliable, such as North Inhambane, Mocimboa da Praia, Malema, and Morrumbal a, it
was found that customers actually pay between 10 and 20 US cents per kilowatt-hour or aflat monthly
rate of US$10, yet the average monthly household incomes are about the same (US$60). In the more
rural areas, (Derre in Zambezia and Quixaxe in Nampula were surveyed) the average monthly household
income was found to be US$15. Although those surveyed said they would be willing to pay between
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US$3.50 and US$7.50 per month for electricity, their actual average expenditure on lighting was found to
be only US$0.89. In such areas the benefits will be indirect, viarural public institutions such as health
clinics and schools. Other major beneficiaries will be commercial and industrial enterprisesin the areas
to be electrified, including M ozambican businesses that will participate in the electricity supply business.

The benefits of the project are therefore: (i) improvements in the productivity and quality of life for
communities that directly get electricity access (400,000 rural and peri-urban dwellersin the first phase
and 1 million over the life of the program); (ii) improvements in the quality of life of households that get
electricity access indirectly viarural public institutions such as health clinics, schools, and via public
lighting (this is estimated to amount to at |east double the number of those with direct access); (iii)
increases in the viability of small and medium rural enterprises who use electricity in their operations;
and (v) improvement in the quality of governance (by Government agencies and energy parastatals).

The global benefit will be the displacement of about 440,000 tons of carbon dioxide over an 8-year life
by replacing kerosene, diesel and gasoline use by solar, mini- and micro-hydro-based electricity, yielding
a cost-effectiveness of US$14 per ton.

4. Ingtitutional and implementation arrangements:

Core at the implementation of the program are the community leaders, private devel opers, local
entrepreneurs, rural community groups, and other organizations that directly interact with the rural poor
the programis aiming to serve. To facilitate the involvement of these group, the following institutions
have an implementing responsibility within the Project: DNE, FUNAE, EdM, Ministry of Health
(MISAU) and Ministry of Education (MINED). PODE, even though not aformal signatory to the
project, isacritical partner in providing debt financing as well as technical assistance funds for private
parties.

DNE will be responsible for overall coordination, through a Project coordination Unit (PCU). It will
facilitate regular meetings with al involved stakeholders as well as liaise with the inter-ministerial
committee on rural development (chaired by the Minister of Agriculture). In addition, it will have
primary responsibility for implementing the off-grid and renewable components. The coordination unit
will complement the day-to-day duties of DNE and FUNAE, in particular with facilitation of the market
development process as well as administration and other fiduciary requirements. In line with the
objective of building capacity within the energy institutions, priority will be given to utilizing existing
and new regular staff for the coordination work. However, due to shortage of such staff, it will be
necessary to also employ external staff to be dedicated to the project.

DNE will also implement the technical assistance components concerning DNE, FUNAE and the other
Energy institutions (excluding EdM), and Power Sector Reform.

A key issue that needs to be resolved during the first phase of the APL isthe level of implementation
authority that will remain within DNE. Over time its mandate clearly statesthat it will focus on policy,
strategy and coordination of energy in the country. It will facilitate the implementation and allow the
financing of projects to be the full responsibility of FUNAE and commercial financiers.

FUNAE will have primary responsibility for operating the MECS. In coordination with DNE, it will: (i)

identify potential activities for implementation under the Project, and make such information publicly
available; and (ii) use the information obtained to identify area concessionsto be let out to bid, with the
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support of atransaction advisor, and atrust agent that will disburse the subsidies to project sponsors on
achievements of the agreed outputs..

MISAU and MINED (through existing PIUs) will be the lead agencies for the cross-sectoral component,
and they will be provided technical support by DNE and the PCU.

EdM (through its PCU) will implement the Grid Intensification component and provide support to DNE
on the Power Sector Reform component.

PODE may provide credit for investments to and support technical assistance required by the private
sector (concessionaires and dealers).

Financial M anagement

The principal objective of the Project’ s Financial Management System (FMS) will be to support
management in their deployment of limited resources with the purpose of ensuring economy, efficiency
and effectivenessin the delivery of outputs required to achieve desired outcomes, that will serve the
needs of the people of Mozambique. Specifically, the FM'S must be capable of producing timely,
understandable, relevant and reliable financial information that will enable management to plan,
implement, monitor and appraise the Project’s overall progress towards the achievement of its objectives.

Relevantly qualified, experienced and independent auditors will be appointed on approved terms of
reference. The externa audit will cover all World Bank funds and Counterpart funds at all levels of
Project execution.

Disbursement Arrangements and Flow of Funds

World Bank credits in Mozambique are generally controlled through separate bank accounts (Special
Accounts { SA}), each managed by a Project Coordinating Unit (PCU). In World Bank credit
management in Mozambique, GoM agrees to open separate Project Accounts (PA) where counterpart
funds are deposited in agreed amounts and managed by the PCU to fulfill counterpart financing
requirements.

This Project will adopt the SA and PA structure. 1Aswill manage Special Accounts and Project

Accounts for counterpart funds. The following chart illustrates the banking and flow of funds
arrangements for general project management.
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The Government will on-lend part of the IDA Credit (about US$17.35 million) to EdM to implement the
Peri-urban Electrification component. It will provide US$1.2 million for the Cross-sectoral components
implemented by MISAU and MINED and US$9.25 million for the Sector Reform, Institutional
Development and Capacity Building components implemented by MIREME. The balance of the Credit
will be administered by FUNAE and DNE (through a Trust Agent) for the MECS.
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The GEF Grant (US$3.09 million) will be administered by FUNAE (through a Trust Agent) and
renewable energy developers will be able to draw on the Grant on an output basis. The Grant will also be
available for specific technical assistance with respect to the Renewable Energy component.

D. Project Rationale
1. Project alternatives consider ed and reasonsfor reection:

The option of pursuing only the conventional rural electrification approach — national grid extensions
over long distances to serve very small demands under aregime of uniform national tariffs (and thus
heavy implicit cross-subsidies) -- was rejected for the reason that such investments are unsustainable.

The option to limit the project strictly to technical assistance and institutional strengthening for sector
reforms and postponing investment financing to alater date was also considered and rejected, mainly
because Mozambique is further along the reform process than most other countries, having achieved the
legiglative change for demonopolizing the electricity business and permitting private sector participation.
GoM has al so passed the secondary legidlation for competitive award of electricity concessions. The
stage has been set for pursuing the next round of reforms -- in a*“learning by doing” manner, finance both
EdM aswell as non-EdM investments as the rules for cost-based tariffs are devised and implemented,
and implicit cross-subsidies are gradually replaced by “smart” subsidies.

The option of aLearning and Innovation Loan (LIL) was considered, but found unsuitable for an
environment where one of the main imperatives is policy changes for sector reform and capacity building
in both public and private sectors. In addition, the smaller size of aLIL would have made it difficult to
exploit the economies of scope in an operation that included components related to investmentsin
electrification, and technical assistance to support sector reforms and institutional strengthening.

The option of a Sector Investment Credit was also considered. It was found less appropriate for the
required long-term engagement by the Bank, to lay foundations for accel erated access, adopt the most
appropriate delivery systems through the process of learning by doing, and commence to make significant
progress on access expansi on.
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2. Major related projectsfinanced by the Bank and/or other development agencies (completed,
ongoing and planned).

Latest Supervision

Sector Issue Project (PSR) Ratings
(Bank-financed projects only)

Implementation Development

Bank-financed Progress (IP) Objective (DO)

Rural Electrification Ghana National Electrification S S
(PO00953)

Urban & Rura Energy M ozambique Urban Household S S
Energy

Solar PV Indonesia Solar Home Systems U U
(P0O35544)

Renewable Energy China Renewable Energy S S
(P0O46829)

Rural Energy Laos Southern Province Rural S S
Energy

Rural Energy, Renewable and Isolated |Uganda Energy for Rural S S

Grids Transformation (PO69969)

Rural and Renewable Energy Sri Lanka Energy Services HS HS
Delivery (P076702)

Other development agencies

Rural Energy Mozambique Energy Sector
Program Support -- DANIDA

IP/DO Ratings: HS (Highly Satisfactory), S (Satisfactory), U (Unsatisfactory), HU (Highly Unsatisfactory)

3. Lessonslearned and reflected in the project design:

Main-grid based rural electrification. Inrecent years, development agencies have supported few
utility-executed main-grid rural electrification projects, primarily because of the generally poor past
performance. In Africa, few power utilities have had any significant successin rural electrification. In
general, grid-based rural electrification executed by state-owned power utilities, coupled with a uniform
national tariff to cross-subsidize rural consumers, as has been common in the Bank’s client countries,
rarely delivers any significant development impact. It frequently leads to extension of the grid to rural
areas, but without actually connecting any significant number of households or small and medium
enterprises or providing reliable services. Thus, one of the key lessonsisthat it is best to shift to
commercially-oriented rural electrification, employing cost-based, regionally differentiated distribution
tariffs that provide market signals for expansion and scale-up. One implication of this approach is that
subsidies should be directed at expanding access — they should finance initial capital costs rather than
consumption, which tend to limit benefits to a privileged few “first-comers’. The project's design thus
provides for capital subsidies, which will be mainly output-based.

A second key lesson isthat it is possible to reduce the costs of rural electrification significantly with
little, if any, lossin quality of service. The standards and procedures utilized by most power utilities are
mostly too costly for rural or peri-urban conditions, and often reflect past practice in developed countries.
It is possible to introduce lower-cost technical standards and operational procedures that have already
been tested and found acceptable in other places in the world, including some countriesin Africa, such as
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Ghana and South Africa. However, state-owned utilities are frequently unenthusiastic about such
changes. Greater reliance on the private sector or some incentives to the utility, is therefore required.
Studies on low-cost €l ectrification have been conducted during preparation, with the full engagement of
EdM, and it has been established that a reduction in capital cost of at least 20% is possible. Experts on
specific low-cost technologies have also made presentations to EAM staff. EdM has agreed to adopt the
recommendation of the studiesin the detailed project design, for which implementation will be through
supply and installation contracts instead of force account.

Independent grids. Thisisstill an emerging option for rural electrification, with only limited experience
available, which has so far been favorable. In any case, it is clear that in anumber of circumstances,
independent mini-grids are not only lower cost than grid extension, but also that Government find it
easier to permit cost-based tariffs for these mini-grids. Here also it isimportant to introduce lower cost
designs, technical standards and operational procedures, so that the cost-based tariffs are affordable for a
larger segment of the population. Consultations with Mozambican and foreign private companies has
suggested that with the sector reforms and regulatory approaches contemplated under the proposed
project, they would be interested in equity and debt participation if the “rules of the game” provide
sufficient incentives and protection against risks. Experience in other parts of the world has shown that
even in the absence of aregulatory and financing framework, small-scal e entrepreneurs often do engage
in electric service businessto serve small loads, provided the supply and financing chains for equipment
and fuel exist, and thereislittle risk of confiscation by the Government.

Solar PV systems. It isclear that solar PV systems are technically suitable for, and workable in, the rural
areas of developing countries, where grid supply is not available. However, pricesin Africaremain far
higher than in Asian countries, where systems that meet international standards (such as those specified
in Bank-supported projects) are available at prices that are up to 50% lower. Thus, better linkages
between Asian and African markets would reduce pricesin Africa.

Another key lesson isthat significant resources are required initially to lower the barriers that impede
greater use of solar PV systems. These include, for instance, preparation of standardized small power
agreements, resource assessments, preparation of business plans, training for technicians and managers,
preparation of technical standards and general awareness creation. At the same time, these "upstream”
activities, if carried out in isolation and without links to actual investments, do not lead to market
development. To the contrary, a viable investment financing program helps “learning by doing” and
improves the quality and impact of such “upstream” activities.

Different institutional models have been used in disseminating solar PV systems, among them: the
vendor model in which the end-user (e.g., household) owns the system and after-sales service is provided
by the vendor, the fee for service model, in which an energy service company owns the system and the
end-user simply pays a periodic (e.g. monthly) fee for the energy provided, and the institutional model, in
which line ministries own the systems and operate and maintain them through service contracts with the
private sector. The vendor model has been used in Bank-supported projectsin Asia, the fee-for-service
model has been used in Bank-supported projectsin Argentina and Laos, and the institutional model has
been used in Uganda. In sub-Saharan Africa, the vendor model has emerged spontaneously in countries
such as Kenya, which has avigorous solar PV market, and Zimbabwe, while the Government of South
Africahas opted for afee-for-service model. The project design allows for either model to be used as
appropriate. The fee-for-service model in an adjusted format -- with transfer of ownership after about
three years from the concessionaire to the household -- may be adopted where concessions are awarded
for independent grid supply. The vendor model could be adopted in parts of the country where extension
of the (mini/main) grid is not feasible. The institutional model will be used in remote areas where
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(main/mini) grid extension is not viable and a certain density of schools and health clinics alow for a
rural business anchor for the solar dealers.

4. Indications of borrower and recipient commitment and owner ship:

The Government has accepted the recommendations of the Private Sector Participation in Energy study,
upon which amajor part of the project is designed. It had also endorsed private sector participation in
EdM's distribution and supply business. Furthermore, consultations for the solar PV component elicited
considerable interest from the Mozambican NGOs active in rural devel opment.

5. Value added of Bank and Global support in this project:

One of the main contributions of the Bank to this project isits ability to function as a“ knowledge bank”.
This brings to Mozambique fresh approaches to solving its problems, taking account of Mozambique's
current situation and growth potential, while incorporating the experience of and key lessons learned in
other countries. Much of the sector reform work to date — preparation of 1997 electricity and petroleum
laws, concessioning decrees and national energy strategy — has been financed by the Bank. Looking
forward, the Bank's knowl edge assistance will be geared at fostering a consensus among the various
stakehol ders toward new approaches to sector devel opment and maximizing aid effectiveness, in order to
achieve a broad, sustainable development impact of aid-financed investments.

A second major contribution of the Bank will bein donor coordination - by providing donors with
effective grant funding channels and building selective cross-sectoral partnershipsin the context of the
Poverty Reduction Strategy Paper. Such cross-sectoral activities are planned to be targeted at helping
meet the energy needs of rural health and educational facilities and improving the quality of social
services delivery.

The GEF s value-added goes beyond the grant support provided by it. While there have been a number
of donor-supported renewable energy activitiesin Mozambique, their impact has been generally limited
to the actual projects supported. GEF' s support will make it possible to develop a more programmatic
approach, within which individual projects could be devel oped.

E. Summary Project Analysis (Detailed assessments are in the project file, see Annex 8)

1. Economic (see Annex 4):
(O Network operation did not complete in a reasonable amount of time; please retry NPV=US$26
million; ERR = 27 % (see Annex 4)

The economic analysis was conducted separately for the representative components described in
Annex 2: (i) EAM grid based electrification; (ii) independent grids; and (iii) solar PV. The
analysis confirms that the components are justified for financing as the present value of their net
benefits are positive. A quantitative risk analysisindicates that the results are robust to changes
in key assumptions and that the risk of failureis at an acceptable level. For instance, the
probability of a positive NPV of the project's largest component - the EAM grid-based
electrification - is about 90 percent.

1. EdM grid-based electrification
This component will connect about 61,000 new residential consumers in 265 sitesto grid supply.

The sites are a mixture of peri-urban neighborhoods close to the provincial capitals and larger
rural villages close to larger towns. Out of the total number, at least 40,000 consumerswill be

-23-



connected by the end of year 2006. EdM cannot currently connect these consumers due to lack of
network extensions. As EdM’ s electricity supply is aready available in close proximity to these
neighborhoods, the required investments consist of distribution network extensions and
reinforcements at the economic cost of less than US$700 per connection. The estimate of the
average incremental cost of supply is about US$0.065/kWh.

EdM, in collaboration with COWI Consultants, selected the neighborhoods to be electrified using
the following criteria:

e Thesiteiscloseto an existing electrified area.

e Thesite has asufficient number of potential consumers who are interested in a grid connection.

e The site has a promising socio-economic profile when compared with already electrified sites
with respect to income levels and economic development potential.

The economic benefits consist of the incremental electricity salesto new residential consumers
the project investments make possible. The analysis calculates the value of the benefits for new
household connections as the area under the consumers' estimated demand curve for electricity
services. Since the true shape of the demand curve is not observable, the benefits are valued on
the assumption of a semi-log demand curve of the form: Q=A+B*InP that passes through two
known points: the lower case point represents the substitution of existing methods of lighting and
isasaving in resource costs. Field observationsindicate that the majority of unelectrified
househol ds use kerosene for lighting and that they use the equivalent of between 12 and 24 kWh
per month at an average cost of US$0.21 per kWh. The upper case point is the consumption rate
of an electricity consumer at the EAM tariff plus VAT. To take into account the income effect,
the analysis estimates the benefits separately for households with three income levels — low,
medium and high. The economic investment cost is about US$38 million.

The cost benefit analysis confirms that the planned investments are justified for financing. The
expected EIRR is 27 percent, which is above the estimated opportunity cost of capital of 12
percent. The table below shows that the results are not overly sensitive to changes in the main
assumptions. Therisk analysis, discussed below, confirmed the robustness of the economic
return. Annex 4 discusses the details of the analysis.

Expected EIRR 27%
+20% investment cost & -20% less connections 17%
Monthly average consumption per connection not exceeding 90 |16%
kWh

Risk Analysis

The quantitative risk analysis of the EAM component assessed the impact on the component's
economic returns of uncertainty in underlying assumptions and predictions. To deal with this
uncertainty, the analysis assigned probabilities to the values of the key variables. The key
variables and the probabilities of the values these variables will assume in the future, emerged
from the Bank's and Government's estimates. Theseinclude: (i) the level of electricity
consumption of new connections; (ii) project cost estimates; (iii) international oil prices; and (iv)
scheduling. The stochastic nature of the project's outcome was modeled using a commercially
availablerisk analysis program. The model determined the expected EIRR and NPV with their
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probability distributions through a"Monte Carlo" simulation process. Chart 1 below shows the
resulting probability distribution of the expected NPV .

Chart 1. Frequency Distribution of NPV

Frequency Distribution of NPV @ 12%

-16.6 0.6 17.8 35.0 52.3
NPV (@ 12%) millions of US$

Therisk analysisindicates that the range of the NPV sis rather broad, ranging from a negative
US$16 million to a positive US$52 million with an expected value of US$26 million. This broad
range reflects the impact of the demand projections and project cost estimates. However, the
analysis validated the robust economic return of the EAM component and indicated that
reasonable changes in the key variables and assumptions pose small risks to achieving the
project's benefits. The probability of apositive NPV (at 12%) is about 90%.

Variationsin theviability of theindividual sites The COWI consultant’s analysis revealed
wide variationsin the viability of the selected sites, mainly because of expected electricity
demand. The consultant concluded that out of the 265 sites, 184 sites would be clearly financially
viable on the basis of financial costs and EdM’s current tariffs.

Since it was not possible for the appraisal mission to visit all the 265 sites or carry out a separate
economic evaluation of each of them, it was agreed with EdM and the Government that the
economic evaluation would be done for the combined component. This approach will average the
costs and benefits of the sites and may result in cross-subsidization among them. Both EdM and
Government are comfortable with the potential cross-subsidization.

To approximate the extent of the cross subsidization, the mission estimated separately the
economic viability of some of the least financially viable sites. For instance, the Chiduachine
neighborhood in Chokue resulted in an EIRR of 10 percent and the Mutivaze site in Nampulain
an EIRR of 8 percent. These are clearly below the estimated opportunity cost of 12 percent for
Mozambique. These are also some of the smallest among the 265 sites with atotal estimated
investment cost of less than US$200,000 (the total investment cost of the 265 sites is about
US$38 million).

2a. North Inhambane Mini-Grid
The project supports the concessioning to a private operator of the three existing mini-gridsin the

towns of Vilankulos, Inhassaro, and Nova Mambone in the North Inhambane Province. All three
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systems use natural gas to generate electricity and require additional investments in generating
capacity and network extensions in the near future. The demand in Vilankulos already exceeds
available capacity, while the demand in Inhassaro and Nova Mombane is forecast to exceed the
installed capacity in the coming years.

The existing mini-grids, which have been in operation since 1998 in Vilankulos and Inhassaro and
since 2001 in Nova Mombane, supply 333 households and 267 commercial enterprises. Thereis
significant potential for increased electricity salesin the area, which is rapidly developing its
tourism potential and fish processing industries. Currently, 132 households and 39 commercial
enterprises are waiting for a connection. In the absence of adequate mini-grid supply, industries
and commercial enterprises operate their own costly diesel generators. There are several reasons
why the mini-grids have not been able to meet the consumers' demand for electricity: (i) supply
capacity constraint because FUNAE has been unable to finance system expansion; and (ii) the
deficient incentive structure of the mini-grids' present contract operator: the increased electricity
sales raise the operator's revenue only marginally although the operator incurs additional costs
related to new connections, such as meter reading and billing.

To increase access to electricity and to improve operational efficiency, the Government has
decided to invite private firmsto bid for the operation and expansion of the mini-grids. The
Government prefers a centralized generation option with a3 MV A gas turbine in the Temane
natural gas field to supply the nearest towns - Vilankulos and Inhassoro - as this optionis
least-cost when compared to the alternative of retaining the two decentralized supply systems.
Nova Mambone will be part of the concession but will continue to be supplied locally. The
design of the proposed concession contract will provide adequate incentives for access expansion.

The affordability of electricity supply is aconcern to the Government. Analyses carried out
during the preparation of this project indicate that the concession arrangement may require a
significant increase in tariffs for viability unless the Government is prepared to subsidize some
portion of the costs. To moderate the required tariff increases while at the same time increase the
attractiveness of the concession for bidders, the Government has decided to provide capital cost
subsidies through output-based-aid (OBA) to the future concessionaire. The economic analysis
assumes that with the OBA subsidy, tariffs could be maintained at around US$0.12-0.13/kWh
(excluding VAT). The actual level of subsidy will be defined during implementation, on the basis
of bids received.

The project's goal isto connect 2,500 new customers; increasing the total number of customersto
about 3,2100. Thiswill lift the electrification rate of households in the three towns from the
current 5-6 percent to more than 30 percent. The total economic investment cost is just above
US$4 million.

The Bank's economic analysis cal culates the component's EIRR at about 17 percent, whichis
above the estimated 12 percent opportunity cost of capital in Mozambique. The NPV isjust
above US$1 million.

2b. Mocimboada Praia Mini-Grid

The economic activities of Mocimboa da Praia - the administrative and economic center for the

districtsin the north of Cabo Delgado Province - focus on fishing and seafood processing. These
sectors, along with tourism are said to have alarge development potential. The town has 10 large
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industrial and commercial establishments with their own diesel gensets. Of the town's 6,400
residential houses, 143 aobtain electricity supply from the Municipality, which operates a 15 year
old diesel generator. Supply islimited to 4 hours per day, typically from 6 p.m. to 10 p.m. The
generator cannot provide reliable supply during 24 hours and the supply is also not sufficient to
meet increased demand. Electricity useis not metered and the annual tariff revenues do not cover
the system'’s operation and maintenance costs.

The project will support the concessioning of the Mocimboa da Praia mini-grid to a private
operator. Initially, the operator will upgrade the thermal generating capacity and the distribution
network to supply new customers. Later, in around the year 2009, the mini-grid will connect to
the EAM grid supply, while maintaining the diesel generator for back-up purposes. Thisisthe
only feasible option available for the town to increase grid supply.

The project's goals are to connect the existing large industrial and commercial establishments to
the mini-grid to reduce their cost of electricity, increase the number of residential electricity
connections from the current 143 to about 2,000 by the year 2015, and connect new industrial and
commercia consumers to strengthen the area's economic expansion. The household
electrification ratio will increase from 2 percent to about 23 percent in 2015. The economic
investment cost is about US$1.4 million.

The EIRR at about 20 percent and the NPV (@12% discount) at around US$0.5 million are
acceptable and justify the investments for financing.

3. Solar PV

This component will install 1,600 solar home systems of 40 Wp capacity and 900 small mobile
systems of 12 Wp capacity. The project will subsidize the cost of the systems through a GEF
grant that will amount to US$2.6 per Wp. There will be no additional Government subsidies.

Studies in countries such as the Philippines and el sewhere find that solar PV systems can be the
least cost solution to providing basic electricity services for lighting, communications, and other
household needs in areas with dispersed populations and remote from the grid. The economic
benefitsinclude: (i) the avoided costs, in which the economic costs of the PV system are
compared against the economic costs of substitutes (kerosene, battery charging, etc.) that the PV
systems replace; (ii) the gainsin consumer surplus; and (iii) environmental benefits.

The economic analysis of the solar homes component of this project shows high economic
returns. The ERR and the NPV (@12%) for the 40 Wp solar home systems, are estimated at
about 27 percent and US$286,000 prior to consideration for environmental externalities. These
results are consistent with estimates for similar projectsin other countries. They reflect the high
willingness to pay for the improved levels of lighting service, and the significantly higher levels
of radio listening and TV viewing.

A sensitivity analysis showed that the results are robust to reasonable changes in the values of the
key variables. A switching value analysisindicated that the initial system cost and the cost of
replacement parts (battery, controller, and light bulbs) would have to increase by 40 percent for
the project's benefits to evaporate. Overal, this component has few implementation risks. With
1,600 systems as the goal, the risk for overestimating the market size is small. The risk of the
GEF supporting uneconomic investments is small since GEF subsidies are linked to the actual
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installation of the systems after the customer has revealed its willingness to pay for the system
with an out-of-pocket down payment.

2. Financial (see Annex 4 and Annex 5):
NPV=US$ 1 million; FRR = 13 % (see Annex 4)

The above FRR isfor the EDM grid intensification component, the largest project component. Thereisa
60 percent probability that the FRR will exceed 12 percent.

Past Perfor mance of EdM

EdM’ s financial performance for the past 4 years (FY 1998 to FY 2001) is shown in the attached tables.
The company achieved favorabl e operating income both in 1999 and 2001. The year 2000 was atypical
for EAM, because the heavy flooding that devastated the country had a direct impact on the overall
performance of the company. It not only caused prolonged outages of power lines and substations and
therefore loss of electricity sales, but also caused considerable damage on its fixed assets, therefore
increasing maintenance and repair costs. These repairs had to be extended through 2001 and part of
2002.
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Income Statement

US$ thousand
1998 1999 2000 2001
Average Exchange Rate (000' M T/US$) 10 13.2 17 23
Operating Revenues 79,353.5 65,468.3 60,623.8 54,742.1
Electricity Revenues 78,481.8 64,717.0 60,196.0 53,985.4
Other Revenues 871.7 751.2 427.8 756.7
Operating expenses 81,234.9 63,918.4 62,545.4 53,857.7
Purchased Energy 12,000.0 8,518.5 11,1425 8,669.7
Fuels 6,000.0 3,540.0 5,192.0 5,223.1
M aterials and Equipments 6,407.9 4,055.2 5,296.4 4,740.7
Personnel 14,411.3  15,023.9 13,080.8 13,048.7
M aintenance and Services 12,065.6 9,567.1 7,296.3 7,439.7
Other 2,377.3 2,183.4 3,722.5 3,103.5
Depreciation 27,9728 21,0304 16,8149 11,632.3
Operating Income (1,881.4) 1,549.8 (1,921.6) 884.4
Extraordinary Result 13,483.1 6,776.6 843.3 14,344.6
Other Income 840.8 334.7 866.5 682.2
Extraordinary Profit (L 0ss) (6,298.6) (3,453.1) (2,617.3) (3,000.1)
Income Before Interest and Taxes (7,339.2) (1,568.6) (3,672.5) (1,433.5)
Interest 3,006.9 3,288.0 3,408.6 4,339.0
Interest During construction 0.0 0.0 0.0 0.0
Operating Interest 3,006.9 3,288.0 3,408.6 4,339.0
Income T axes 641.6 174.5 264.1 86.8
Net Profit (10,987.7) (5,031.1) (7,345.2) (5,859.2)
Prior Year Results 0.0 (92.7) (221.2) (675.5)
Profit (L oss) for theY ear (10,987.7) (4,938.4) (7,124.0) (5,183.7)
US$
885.4 996.2 1013 1074
88.6 65.0 59.4 50.3
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Statement of Sources and Application of Funds

US$ thousand

Average Exchange Rate
(000 M etical/U S$)
SOURCES

Internal Generation
Income Before Interest
Depreciation
Other

D ebt Service
Amortization
Interest

Internal Net Generation

Net Borrowings
W orld Bank
Other Banks
Others

Equity Contributions
(including Revaluation)

TOTAL SOURCES
APPLICATIONS

Investments

Plant In Service

W ork In Progress
Financial Investments

W orking Capital Increase
Unrealized Differences

TOTAL APPLICATIONS

1998
10

34,629.9
5,502.3
27,972.8
1,154.8

3,006.9
0.0
3,006.9

31,623.0
21,929.1
0.0
0.0
21,929.1

0.0

53,552.1

62,340.3
43,566.3

1,918.8
16,855.2

(8,524.6)
(263.6)

53,552.1

1999
13.2

26,063.9
5,033.6
21,030.4
0.0

3,310.0
22.0
3,288.0

22,753.9
18,750.0
3,030.3
15,151.5
568.2

13.5

41,517.5

41,568.2
34,090.9
4,825.8
2,651.5

265.2

(315.9)

41,517.5
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2000 2001
17 23

12,035.1  (4,232.5)
(4,779.8) (15,864.8)
16,814.9 11,632.3

0.0 0.0

3,437.4 4,371.0
28.7 32.0
3,408.6 4,339.0

8,597.7  (8,603.5)
24,017.6 17,404.3
2,352.9  3,913.0
21,058.8 13,043.5

605.9 447.8

0.0 1.7

32,6154 8,802.6

27,666.6 37,391.3
11,882.4 1,739.1
15,784.2 35,260.9

0.0 391.3

4,994.1 (28,750.4)
(45.3) 161.7

32,615.4 8,802.6



Profitability Analysis. For over five years EAM has been constantly increasing its power sales. Salesin
1996 amounted to 662.4 GWh, 885.4 GWh in 1998 and 1,074 GWh in 2001, an overall growth of 21% or
about 7% average per year from 1998 to 2001. Salesrevenues (in current meticais) also increased: by
some 9% from 1998 to 1999, 20% from 1999 to 2000 and 21% from 2000 to 2001. This was due both to
atariff increase of 33% in September 2001, and to a considerable increase in the number of customers
from 186,000 (1998) to 212,000 in 2001. On the Operating expenses side, EAM had a sharp increasein
purchased energy both in 2000 (about 77%) and again in 2001 since its own plant operation was
negatively influenced by the flooding mentioned above. Personnel costs also increased by ayearly
average of about 25% between 1998 and 2001, they are now at about 24% of total operating expenses.
Asaresult, EDM only reached a modest 1% rate of return on its average assetsin 2001. The income
before interest and taxes (IBIT) is further influenced by “extraordinary results’. This account includes
donations for investments and operating costs (on the income side) and the revaluation of the debt (on the
expense side). Due to a 6% inflation rate and an appreciation of the US dollar and related currencies of
about 66%, in 2001, this revaluation alone was valued at 330 billion meticais, about 25% of EAM’s
operating revenues, and according to International Accounting Standards (IAS) had to be recognized
during the current year without any possibility of shifting this burden to the following years. The yearly
profit during the last years has been further eroded through increasing financial costs, while taxes had
only aminor impact.

Liquidity Analysis. EdM’sliquidity position hasimproved from 1988 to 2000, with a decrease in 2001
due to higher liabilities to suppliers and short-term bank commitments. The debt service coverage ratio
was al so satisfactory until 2001, when EAM had to rely on larger than average external financing and
higher financial costs.

Financial Policy. EdM’sfinancial policy, as shown in its capital structure and indebtedness indicators
from 1998 to 2001, needs some improvement. Its equity situation has been eroded over the last year.
Furthermore, EDM has relied heavily on foreign financing for its expansion program. Its external debt
has increased by some 75% between 1998 and 2001. Although the debt/equity ratio (long-term debt/debt
+ equity) was kept below the 40% range, EdM's total debt (including the short-term portion) has
deteriorated during this period. The number of daysin receivables increased from 123 to 147 days
between 1998 and 2001, and a substantial amount of the arrears are owed by Government institutions.
The company took a number of administrative and manageria steps aiming at improving the collection
procedures in severa areas of the country. Among these is the decentralization of commercial functions,
including the establishment of additional payment points.
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Key Past Financial Performance Indicators
(US Dallar Values)

1998 1999 2000 2001

I. OPERATIONAL INDICATORS

Losses (GWh) 372.0 387.1 438.0 254.0
Technical 299.6 298.3 306.4 137
Non-technical 72.4 88.8 131.6 117

L oss Percentage 31% 32% 36% 21%

Number of employees 2,799 2,860 2,774 2,774
Number of customers 186,208 189,269 202,001 212,011
Sales (GWh) 885.4 996.2 1013 1063
Sales/employee (MWh) 4.75 5.26 5.01 5.01
Revenue/employee (‘000 US$) 28.0 22.6 21.7 19.5
System load factor (%) 67 70 71

Outage frequency

I1. FINANCIAL INDICATORS

Contribution to investment (%) 51% 55% 31% Neg

Average sales price (UScentskWh) 8.9 6.5 5.9 51
Rate of return (%) Neg 0.88% Neg 0.92%
Labor/Gross plant in service(%) 6% 9% 10% 12%
L abor/Operating revenues (%) Neg 969%  Neg 1475%
L abor/Operating Expenses (%) 17.7% 23.5% 20.9% 24.2%
Debt service coverage (times) 115 79 35 Neg

Debt/Debt + Equity 36% 33% 36% 41%

Indebtedness 61% 60% 7% 99%
Collection period (days) 123 129 203 147
Current ratio (times) 0.65 0.93 121 0.88
Working ratio (%) 33% 34% 25% 23%
Depreciation rate (%) 12.1% 11.9% 12.2% 10.7%

Future Prospects

Profitability Analysis. EdM’sfinancial projections for the next 6 years, FY 2003 to 2008 (for 2002
estimated values based on mid-year figures were used) are predicated on strong sales and sales revenue
averaging about 8% per annum. This figure is consistent with past sales increases and takes into account
the new connections under the project as well as predictable new large consumers. The load forecast for
2003 is somewhat distorted because of delayed (to 2004) initial salesto alarge industrial consumer
(MOMA). Operational expenseswill follow a similar growth pattern, with the exception of fuel
expenses -- a number of isolated systemsin the north of the country now served by diesel units (Pemba,
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Lichinga and others) are expected to be connected to the central grid by 2005. Therefore the profit
before interest and taxesis forecast to increase from 5% in FY 2003 to about 36% in 2008. The impact of
higher costs in financing on operating profits will become more significant as the differential between
profit before interest and taxes as a percentage of sales revenues isfelt after 2005. The two major
assumptions determining the financial projections are: (@) retail tariff increases of about 9% in real terms
in the years 2005, 2006 and 2007, bringing the average tariff from the present US cents 6.7/kWh to US
cents 8.7/kWh (the last value being close to the calculated LRMC of US cents 9.1/kWh for

Mozambique); and (b) the large investment program of US$280 million over the period 2003-2008, with
an average of almost US$50 million per year. The bulk of the investment (50%) will be in distribution,
with transmission taking 32%, generation just over 3%, and studies, capacity building and other activities
the remaining 15%. The distribution investment covers rehabilitation, reinforcement, as well as
expansion of the network to connect new customers both in urban and rural areas, while the transmission
component accounts for a number of extensions from the southern and central grids. Only small thermal
generating plants are included in EAM’ s investment plan. Any possible major additions to the generating
capacity are excluded from EdM’ s financial projections on the assumption that they will be implemented
by the private sector. Theincreasing internal cash generation in the years after 2005 would allow EdM

to reach high self-financing ratios until the end of the projection period, starting from alow 8% in 2003
and reaching close to 100% by 2007. At the sametime, EAM’s profitability (return on net fixed assets) is
expected to grow from about 1% in 2003 to 15% in 2008. The following table contains both operational
and financial performance indicators.
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Key Projected Financial Performance Indicators

OPERATIONAL INDICATORS

[ Estimate] Forecast
Y ear 2002 2003 2004 2005 2006 2007 2008

Total Losses (GWh) 271.2 271.9 305.0 320.0 330.0 345.0 357.0
Total Losses (%) 18.1% 18.1% 17.4% 16.9% 16.2% 15.7% 15.0%

Non-technical Losses 150.2 150.6 175.1 189.0 204.1 2204 237.9

Technical Losses 121.0 121.3 129.9 131.0 125.9 124.6 119.1
Number of employees 2580 2580 2580 2580 2580 2580 2580
Number of customers 229551 244000 266539 291122 292322 293522 294722
Total Demand (GWh) 1501.7 1506.0 1751.0 1890.0 2041.0 22040 2379.0
Total Sales (GWh) 10945  1094.9 1272.9 1374.0 1483.8  1602.2 1729.4
Average sales price (UScent/kWh) 6.74 6.74 6.74 7.35 8.01 8.73 8.73
Sales/'employee (MWh) 4.8 4.5 4.8 4.7 5.1 5.5 5.9
FINANCIAL INDICATORS

Estimate | Forecast
Y ear 2002 2003 2004 2005 2006 2007 2008

Debt Service Coverage Ratio 0.8 13 2.3 2.7 3.0 3.6 4.6
Self Financing Ratio (%) -2% 8% 34% 51% 130% 106% 51%
Operating Ratio (%) 86% 95% 91% 82% 76% 67% 82%
Current Ratio 0.75 1.09 150 1.33 1.75 1.74 1.33
Debt Ratio (%) 82% 89% 90% 88% 84% 78% 88%
Return on Net Fixed Assets (%) 4% 1% 2% 5% 9% 13% 15%
Labour/Net Assetsin Service (%) 14% 10% 8% 8% 8% 7% 7%
Labour/Operating Revenues (%) 21% 23% 21% 19% 18% 15% 14%
Working Ratio (%) 69% 69% 65% 56% 52% 45% 56%
Depreciation Rate 8% 9% 9% 9% 10% 10% 11%
Accounts Receivable Turnover (days) 173 120 90 60 60 60 60

Liquidity Analysis. Inlinewith its projected increasing profit performance, EAM’ s liquidity will aso
improve in the next six yearsto 2008. Cash balances are projected to remain about constant during the
period, at the level of about one month of electricity sales, a sufficient amount to cover current expenses.
Similarly, current assets, which accounted for about 21% of total assets at the end of 2001, will decrease
gradually reaching about 15% of total assets by FY 2008. Within thistrend, EAM’sliquidity position will
remain strong with current ratios increasing from alow 0.75 to about 1.75 at the end of the projection
period. A precondition for thisisthe effort in EAM’ s collection of receivables, gradually bringing the
average collection period to 60 days by 2005. This could be achieved by: a clearing-house mechanism
of compensating accounts payable to the Government against accounts receivable from the Government
and its departments, as well as other suitable mechanisms. A classical caseis EAM’ s debt of 27.5 billion
meticais to Customs Administration for non-payment of import duties against EAM’ s credit of 36 billion
meticais at the Maputo Water Authority for unpaid electricity bills; (b) the expansion of the existing
“Galatee” system (sales and collectibles management) by extending it to al of EAM’s customers; and (c)
follow-up of insolvent (non-paying) customers and writing-off of unpaid and/or non-collectable balances.
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Financial Policy. EDM’sinvestment program for the next six years (FY 2003-2008), along with the
corresponding financing plan, are summarized in the table below. This program totals US$282 million
equivalent. The financing plan is based on disbursements from committed long-term loans (US$110
million), internal cash generation (US$114 million) and financing deficit/new loans (US$58 million).
Therefore, about 20% of the financing plan represents loans yet to be secured. A key chalenge for EAM
will be to mobilize this amount of financing for the next six years. The main possibilities areto: (i)
generate more resources internally through tariff adjustments; (ii) improve operational efficiency thereby
unlocking resources for investment; (iii) obtain additional grants from donors for specific high priority
programs; and (iv) mobilize private sector financing. With respect to private sector financing, the only
possibility considered at this time would be selected distribution areas with sufficient economic growth
potential and therefore demand growth to attract private investments.

Investment and Financing Plan (MUS$)

I nvestment Plan (Summary) 2002 2003 2004 2005 2006 2007 2008 TOTAL _ %

Distribution 257 316 271 206 178 211 211 1650  48.8%
Transmission 209 265 110 148 39 165 165 1191  353%
Generation 00 00 00 38 38 09 09 94  28%
Other (Studies, Regional Projects) 05 123 113 113 00 44 44 441 131%
TOTAL 561 703 493 504 255 430 430 337.8 100.0%

Financing Plan

Internal Cash Generation 0 5.6 17 275 35 46.1 430 1742 45.2%
Committed L oans 56.1 653 46.3 9.8 21 179.6 46.6%
Onlent IDA Loan 0.0 0.0 3.0 8.2 132 7.6 32.0 8.3%
African Devel opment Bank 0.0%
New Loans 0.0%
TOTAL 56.1  70.9 66.3 455 50.3 53.7 430 3858 100.0%

Tariff adjustments will be needed, not only to support EdM’ s financial strength, but also to finance an
adequate share of the investment program than currently envisaged, if the projected borrowings do not
materialize. It isimportant to ensure that approval is given without delay and the tariff adjustments are
implemented as recommended. Thiswill alow EdM to achieve a self-financing ratio of over 50% in
each year and to achieve a healthy debt service coverage and current ratio.

With regard to operational efficiency improvements, an important aspect is a need for reducing system
losses, which were about 18% in FY2002. The rehabilitation of the urban and peri-urban distribution
system will help to reduce technical losses, while the implementation of the Gal atee system for the whole
of EdM’s operational area would help reduce the non-technical losses. The combination of these
measures will result in an overall loss reduction of 3% over the 6-year implementation period. Another
aspect will be continued sound management of the working capital. EAM’s ability to meet debt
maturities as they fall due should be monitored, so that an adequate debt serviceratio of at least 2.0 is
achieved in 2004. The projected new loans for the present expansion program, as well as the expected
tariff increases, would keep the debt service ratio well within this limit.

On-lending Terms. The Government would on-lend US$17.35 million to EDM. Theinterest rate would

be 5.0 percent, and the repayment period would be 20 years including a grace period of 5 years. EdM
would bear the foreign exchange risk on the on-lent amount.
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Fiscal Impact:

The fiscal impact on central Government revenue of the EDM component, the project's largest
component, is positive. Table 1 below shows the revenue flows accruing to the Government.

Table 1. Revenue flows accruing to Government

NPV@12% 2003 2004 2005 2006 --> 2010--> 2014 --> 2023 2024

Additional tax revenue accruing to government

Government 17% VAT on billed EdM electricity sales

million US$: $3.49 0 0 0.27 0.56 0.61 0.66 0.73 0.73
Gov loss of tax revenue on EdM investm+O&M mil

us$ ($4.7) -0.04 -1.17 -2.83 -1.74 -0.12 -0.12 -0.13 -0.13
Loss on kerosene taxes ($0.18) 0 0 -0.01 -0.03 -0.03 -0.03 -0.04 -0.04
Total government tax intake ($1.34) -0.04 -1.2 -2.6 -1.2 0.5 0.5 0.6 0.6

Debt service - Net additional revenue

Commitment fee to IDA -0.10 -0.08 -0.03 0.00 0.00 0.00 0.00
Service charge to IDA -0.02 -0.07 -0.15 -0.15 -0.11 -0.10
Service charge to AfDF -0.01 -0.05 -0.10 -0.10 -0.07 -0.06
Service charge to NDF -0.01 -0.02 -0.05 -0.04 -0.03 -0.03
EdM interest payment to Gov on IDA credit 0.95 0.75 0.28 0.23
EdM repayments to Gov on IDA credit (starting 2009) 1.03 1.03 1.03 1.03
EdM interest payments on AfDF credit 0.60 0.47 0.18 0.15
EdM repayments to Gov on AfDF credit (starting 2009) 0.65 0.65 0.65 0.65
EdM interest payments to Gov on NDF loan 0.28 0.22 0.08 0.07
EdM repayments to Gov on NDF loan 0.30 0.30 0.30 0.30
Government repayments to IDA (starting 2014) -0.69 -0.69 -0.69
Government repayments to AfDB (starting 2014) -043  -043 -043
Government repayments to NDF(starting 2014) -0.20  -0.20  -0.20
Net debt service revenue to government $8.20 0 -0.10 -0.12 -0.17 3.52 1.80 1.00 0.91

Net revenue accruing to Government from the EdM
component $6.87 -0.04  -1.27  -2.69 -1.38 3.98 2.31 1.56 1.47

The table above indicates that the EAM component will provide the Government with revenues of
more than US$6 million at a 12% present value basis. These revenues are available to finance
social programs that benefit the poor. The table shows that even as Government will forego tax
revenue from the project investments and kerosene sales, it will gain VAT revenue from
additional electricity sales and the interest spread on the IDA, AfDF, and NDF credits that it will
on-lend to EAM. The net present value of the incremental VAT revenue to Government on
electricity salesis estimated at about US$3.5 million or more than US$0.5 million per year on
average. Theloss of taxes and duties on kerosene that electricity will replaceisminimal as
kerosene only commands a 5 percent import duty and no taxes.

3. Technical:

The key technical issueisthe introduction of low-cost designs and equipment for grid distribution and
standards for solar PV systems. Studies conducted during preparation have confirmed that, by using
designs, equipment standards, procurement, installation, and maintenance procedures already tested and
proven in other parts of the world (including Ghana and South Africa) the costs of grid distribution in

M ozambique can be reduced by 20% without any compromise in performance. To counteract the
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possible supply of substandard equipment, especially by private project sponsors, minimum requirements
will be established which each concessionaire or retailer will be required to meet.

4. Institutional:

4.1 Executing agencies:

See also Section C4. The executing agencies are: the National Directorate of Energy (DNE), the
National Energy Fund (FUNAE), the Electricity Company of Mozambique (EdM), the Ministry of
Education (MIRED) and the Ministry of Health (MISAU).

4.2 Project management:

The Government institution for overall coordination, as well as overall monitoring and evaluation, is
DNE, and will be assisted by a dedicated coordination unit, the Project Coordination Unit (PCU). Each
of the implementing agencies has created an implementation unit that will have direct responsibility for
implementing its part of the project in accordance with the PIP. The implementing agencies will be
strengthened through the provision of training, equipment, and short- and long-term advisors, under the
project. Thelong-term advisors will be provided by bilateral donors, such as DANIDA under the Energy
Strategy Program Support (ESPS) program.

4.3 Procurement issues;

The Country Procurement Assessment Review (CPAR) of Mozambique which was carried out by IDA in
cooperation with the technical unit of the Inter-ministerial Commission for the Reform of the Public
Sector and participation of other donors was finalized in May 2002. The mgjor findings of the CPAR
showed that the Mozambican procurement system has serious institutional, legisl ative and manpower
weaknesses which have a negative impact on the use of Government funds and those from donor and
international agencies. These weaknesses affect every sector of procurement and commercial activities
including imports and banking services. To correct some of these weaknessesin the system, the CPAR
recommended the following:

Reform of procurement regulations.

Establishment of new policy directorate.

Long-term capacity building programs and assistance to training institutions; and
Addressing corruption issues.

The overall procurement capacity of DNE and FUNAE islow and the risk assessment ishigh. The
capacity was strengthened with the appointment of a Procurement Specialist and an Accountant for the
PCU. In addition, some staff in FUNAE and DNE are familiar with WB procurement guidelines and
procedures from their involvement in the procurement processing of the IDA-funded Urban Household
Energy Project (Cr. 2033-MOZ) which closed in 1999, and a minor component of the ongoing Gas
Engineering Project (Cr. 2629-MQOZ).

The overall procurement capacity of EAM is aver age and the risk assessment is average. EAM has some
familiarity with WB procurement procedures and guidelines as it was responsible for the procurement
processing for a component of now closed IDA-funded Urban Household Energy Project (Cr.
2033-MO2Z). The project implementation unit has also handled procurement processing for DANIDA,
NORAD, SIDA, AfDB and AfDF, applying bilateral procurement procedures.

The overall procurement capacity of MINED is high and the risk assessment islow. The project unit
staff isfamiliar with WB procurement guidelines and procedures due to its implementing an ongoing
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IDA project (Cr. 3172-M0OZ), which has not faced any procurement problems. A Post Procurement
Review (PPR) was conducted on March 6, 2003, which concluded that MINED generally complied with
the agreed provisions.

The overall procurement capacity of MISAU is currently low and the risk assessment is high. The
Procurement Unit (GACOPI) will be responsible for handling the procurement of the cross-sectoral
component of the project. GACOPI isfamiliar with WB procurement guidelines and procedures due to
its implementing an ongoing IDA-funded project (Cr. 2788-MOZ). Of concern isthe fact that two key
staff of GACOPI who were responsible for fiduciary matters, resigned from MISAU recently.

The following actions are recommended for the PCU and other relevant stakehol ders of the project:

e Assign experienced staff who have been working for the AfDF-financed power projects as PCU
team members prior to negotiations.

e Update the knowledge of the procurement staff through participation in regional Bank procurement
workshops; and provide al relevant SBDs, RFPs, Guidelines and Manuals to the PCU and
stakeholders prior to project effectiveness.

e Recruit qualified and experienced consultants to assist the PCUsin supply and installation and
equipment design, and construction supervision.

e Provideinterna and external procurement training to the PCU staff, and other stakeholders where
found necessary, throughout the project implementation period; and

e Ensurethat the PCU staff acquaint themsel ves with the nation-wide initiatives for procurement
reform and follow the recommendations of the recent Country Procurement Assessment Report
(CPAR) for Mozambique.

4.4 Financial management issues:

An assessment of the financial management arrangements of the project included areview of the systems
of accounting, reporting, auditing, flow of funds and internal controls. The implementing agents
arrangements are acceptable if they are considered capable of recording correctly all transactions and
balances, supporting the preparation of regular and reliable financial statements, safeguarding assets, and
are subject to auditing arrangements acceptable to the Bank.

The Project is at high risk until the FM and other operational systems are well defined and documented,
and personnel are trained. However, the Project FM risk in implementation is assessed as moderate once
thiscritical set up phaseis passed. The client has been tasked with producing an FM timeline to
effectiveness that isrealistic and includes realistic timing for the procurements being started in April
2003, namely: (i) Trust Agent; (ii) FM Accounting System at DNE; (iii) External Auditors; (iv)
transaction agent (who will design operations and produce procedures manuals for the subsidy
mechanism), as well as the preparation of manuals and staff training.

The FM team will return for areview once the systems are more developed and the Trust Agent has been
appointed.

For the Project to fully deliver on its objectives, a FM S will be developed in accordance with the
Financial Management Assessment Report presented in Annex 6B.

The overall conclusion of the financial management assessment is that the current financial management
arrangements in the implementing agencies do not satisfy the World Bank’s minimum financial
management requirements. In order to establish an acceptabl e control environment and to mitigate
financial management risks the measures outlined in the Action Plan in Annex 6B should be

-38 -



implemented.

5. Environmental: Environmental Category: B (Partial Assessment)
5.1 Summarize the steps undertaken for environmental assessment and EMP preparation (including
consultation and disclosure) and the significant issues and their treatment emerging from this analysis.

An environmental and social impact analysis (ESIA) for Phase | of the proposed APL has been prepared
with aview to identify potential environmental and social impacts of future sub-projects (distribution
networks and sub-stations; diesel and gas-powered generators; solar PV systems; mini- and
micro-hydropower systems) and to propose measures to mitigate such impacts (loss of vegetation, habitat
disturbances, soil erasion, soil and noise pollution, and land acquisition).

The ESIA report concluded that: (i) negative impacts on natural habitats would be unlikely given that the
proposed project will be implemented in small rural towns or centers and in peri-urban areas where few,
if any, critical habitats are remaining; and (ii) the construction of distribution lines, sub-stations,
generation plant and other project-related infrastructure is unlikely to involve land acquisition; the
permanent loss of infrastructure and other assetsis likely to be minor. Wherever possible, future
sub-stations will be located on public land or unused “waste” lands. Nonetheless, sub-project proposals
will be screened for potential safeguards issues (see 5.2 below) and appropriate measures will be taken as
required to ensure compliance with safeguard policies. For example, if a sub-project would result in the
significant conversion of a natural habitat, this sub-project would not be funded under the proposed
project.

Since the sites for future sub-projects have yet to be finalized and no design details (i.e. distribution
network plans) are available, a generic rather than a site-specific approach to preparing the ESIA report
had to be adopted. Towards this end, the ESIA report outlines processes for: (i) environmental and
social screening of sub-projects; (ii) the environmental management of sub-projects; (iii) the
implementation of sub-projects; and (iv) monitoring. It also: (i) identifies the needs and cost estimates
for capacity building and training; and (ii) includes a Resettlement Policy Framework to address potential
social impacts due to land acquisition.

The above processes would be applied to Phase |1 of the APL if it were decided to finance the second
tranche. In the event that Phase Il includes the rehabilitation and expansion of transmission lines or other
activities not included in Phase |, separate EAs would be carried out to address their environmental and
social impacts.

5.2 What are the main features of the EMP and are they adequate?

Given that the sites of future sub-projects are unknown at this time, the ESIA report for Phase | outlines a
generic Environmental Management Plan (EMP) which will require the proponent to: (i) describe
potential environmental and social impacts; (ii) propose mitigation measures and cost estimates for their
implementation; (iii) describe the responsibilities, qualifications, and lines of communications of staff
responsible for implementation of the EMP; (iv) outline detailed plans and method statements for the
elements of construction for which such information is required; (v) prepare a monitoring plan, including
institutional arrangements and cost estimates; and (vi) prepare monitoring indicators. The generic EMP
also outlines the institutional responsibilities for preparation and implementation of the sub-project
EMPs, and provides sampl e specifications for inclusion in sub-project EMPs.

In addition to the preparation and implementation of sub-project EMPs, the ESIA report outlinesthe role
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and responsibilities of a Safeguards Working Group - to be supported by the Environmental Unit in the
National Energy Directorate (DNE) - which will include representatives of DNE, Electricidade de
Mozambique (EdM) and the Ministry for Coordination of Environmental Affairs (MICOA) to manage
compliance with environmental and social safeguards. For the purposes of quality assurance and
assessment of capacity building needs, the first six sub-projects will also be reviewed and cleared by the
World Bank prior to approval.

5.3 For Category A and B projects, timeline and status of EA:
Date of receipt of final draft: January 2003

The ESIA report has been finalized.

5.4 How have stakeholders been consulted at the stage of (a) environmental screening and (b) draft EA
report on the environmental impacts and proposed environment management plan? Describe
mechanisms of consultation that were used and which groups were consulted?

Discussions were held with representatives of DNE and EdM regarding the selection of representative
sub-project sites. It was ascertained that although general areas for project implementation had been
considered, no specific details were available. Nevertheless, anumber of possible reference sites were
selected together with DNE to serve as abasis for carrying out the ESIA. Sub-project preparation will
include consultations with potentially affected people.

5.5 What mechanisms have been established to monitor and evaluate the impact of the project on the
environment? Do the indicators reflect the objectives and results of the EMP?

A monitoring plan has been prepared for the various types of sub-projects. The ESIA report recommends
that DNE be responsible for the coordination of the monitoring activities and the preparation of regular
monitoring reports. It isfurther recommended that technical assistance be provided to DNE through: (i)
the contracting of a Technical Advisor who will assist in the establishment of the Environmental Unit,
ongoing training of staff through “on-the-job” training; and provide assistance to DNE to implement the
environmental management and monitoring plan; and (ii) the provision of backstopping expertise.

6. Social:
6.1 Summarize key social issues relevant to the project objectives, and specify the project's social
devel opment outcomes.

There are two key social issues. First, some uncertainty remains about the willingness of communities to
accept commercially-oriented rural electrification schemes because it is likely that their tariffs will be
higher than EdM’ s under the existing regime of uniform national tariffs, even though three independent
mini-grids with higher tariffs are aready operational. Thisis being addressed by discussing the
commercial concepts with the community during the process of selecting the sites for independent
mini-grids, and incorporating their suggestions and chosen compromises into the project's design.
Conversely, areas where communities are more willing to accept the commercial approach, local
entrepreneurs or anchor customers are interested in investing in the distribution business, and/or where
communities make “in-kind” contributions to project costs, will be stronger candidates for project
investments.

A related concern with the commercial approach may arise from the proposed cost-based, regionally
differentiated tariffs on the main grid. These would entail that EAM customers outside the Maputo area
pay higher tariffs than they do now, while those in the Maputo area may see alowering of the tariffs.
The proposed solution to the perceived regional inequity isasfollows: higher-use customersin the
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Maputo area would continue to pay about the same average price, but a portion of it in an explicit
surcharge or electrification levy that would be transparently alocated for access expansion in the rest of
the country. Population in the Central and Northern regions would be offered a regulatory bargain —in
return for an increase in the average tariffs, they would get a substantial increase in access to electricity,
partially grant-financed by the levies from the higher-use customers (most of whom are in the South). In
other words, the system of cross-subsidies would move away from implicit taxation of Southern
customers' consumption to finance the current consumption in the rest of the country toward an explicit
taxation of the former to finance greater expansion of connectionsin the latter.

A Resettlement Policy Framework outlining the principles to be applied in the event that future
sub-projects require land acquisition has been prepared.

6.2 Participatory Approach: How are key stakeholders participating in the project?

For the electrification investment components, there have been extensive discussions with service
providers (EdM, potential private investors/financiers/retail dealers) and potential customers, which
would be continued during the course of project preparation. Visiting missions have traveled to all three
of the functioning independent mini-grids under UHEP to assess their operations, and the views and
needs of consumers.

Other key stakeholders. Extensive discussions have been held with bilateral donors who have shown
support for the proposed project concept and are happy with the Bank taking the lead in advancing both
sector reforms and new approaches to electrification tailored to the Mozambican context. The project
team has had one or more meetings with other GoM mini stries/agencies with some responsibilitiesin
rural development — Ministries/Directorates of Agriculture and Rural Development, State
Administration, Health, Education, Water, and Environment — or in investment promotion — Ministries of
Industry, and of Planning and Finance, and CPI (Center for Promotion of Investments). In addition,
several NGOs attended a meeting on renewable energy options and another workshop on solar PV
meetings have also been held with provincial administrators, local entrepreneurs and local residents, all
of whom have requested urgent support in providing access to modern energy (electricity, in particular).

6.3 How does the project involve consultations or collaboration with NGOs or other civil society
organizations?

Apart from the institutions directly involved in implementing the project, the project team has worked
closely with anumber of other agencies representing the beneficiaries of the project and the potential
consumers themselves. One of the project preparation activities concerned market assessment and
stakeholder consultations. Furthermore, the role of NGOs, micro-credit institutions and cooperativesin
the supply of Solar PV systems has been examined and the views of these institutions have been sought.

6.4 What institutional arrangements have been provided to ensure the project achieves its social
devel opment outcomes?

A committee comprising the key stakeholders would be established to provide advice to the
implementing agencies.

6.5 How will the project monitor performance in terms of social development outcomes?

Monitoring and eval uation plans have been outlined for each component and are being detailed in each
PCU. The results of the monitoring and evaluation (see Annex 2) would be made available for inclusion
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in a household survey, which will be carried out outside the project/program. The baseline data will
come from a household survey planned for 2003.

7. Safeguard Poalicies:

7.1 Areany of the following safeguard policies triggered by the project?
Policy Triggered
Environmental Assessment (OP 4.01, BP 4.01, GP 4.01) ® ves O No
Natural Habitats (OP 4.04, BP 4.04, GP 4.04) O Yes @ No
Foresiry (OP 4.36, GP 4.36) O Yes @ No
Pest M anagement (OP 4.09) O Yes @ No
Cultural Property (OPN 11.03) O Yes @ No
I ndigenous Peoples (OD 4.20) O Yes @ No
Involuntary Resettlement (OP/BP 4.12) ® vesO No
Safety of Dams (OP 4.37, BP 4.37) O Yes @ No
Projectsin International Waters (OP 7.50, BP 7.50, GP 7.50) O Yes @ No
Projectsin Disputed Areas (OP 7.60, BP 7.60, GP 7.60)* O vYes@® No

7.2 Describe provisions made by the project to ensure compliance with applicable safeguard policies.

To ensure that potential environmental and social impacts of the proposed project are addressed, an
Environmental and Social Assessment Report and a Resettlement Policy Framework have been prepared
(see 5.2 above).

F. Sustainability and Risks
1. Sustainability:

The sustainability of specific investments depends on whether the geographic areain question has
reasonabl e potential for catalyzing economic growth and expanding the market for electricity. For
example, whether some “anchor customers’ (such as an agro-industrial enterprise or some public service
institutions) exist, and whether the rules for cost recovery and performance targets for subsidies are
complied with. Thisisbeing ensured by carefully selecting areas of demonstrated ability and willingness
to pay at least the operating costs of electricity provision.

The adoption of a program approach with asmall "learning by doing" first phase ensures gradual
nurturing of the local markets and capacities so as to ensure the long-term sustainability of rural

el ectrification investments under the project and accel eration of these investments beyond the period
when grants cease. Over time, sustainability will come from barrier removal, cost reductions, rising
incomes, and declining grants. Furthermore, as the Government plans to finance the electrification fund
viaalevy on energy mega-projects and grid-based el ectricity, the need for external grants to support
electrification will decline.

For solar PV systems, the declinein costs will come from: (i) economies of scale —which are often
realized when a credible expectation of alarge market has been created; (ii) formation of links to
lower-cost suppliers abroad; and (iii) rising incomes, which will increase the affordability of the systems.
Furthermore, the GEF grant per unit for solar PV systemsis also expected to decline over time.

la. Replicability:

The key assumptions underlying viability and replicability are that cost-reductions will be realized and
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incomes will rise. For the renewables component, given the GEF share of 20-25% in total costs, it is
reasonabl e to expect that cost reductions and income increases over a number of years will offset the
need for such support after the project is over. For the independent grids, the output-based grants will
help accelerate expansion and commercial viability so that the businesses are able to generate surpluses
to contribute towards further expansion after the project is over. Subsidies will, however, be required for
new schemes, and these will be provided through levies as well as external funding. The planned TA/CB
activities will support "learning by doing" and incorporating mid-term revisions and corrections along the
way taking care to reduce grant dependencies of individual sub-projects.

The sub-component to identify productive uses of electricity for income generation, especialy in the
rural areas, will further help ensure sustainability and replicability, in that it will identify areas where
energy (especially electricity) isabarrier to increasing income generating activities in the communities,
and recommend ways of removing such barriers. The Government will disseminate the
recommendations, as well as information on the overall electrification program, to the public and energy
service providers.

2. Critical Risks (reflecting the failure of critical assumptions found in the fourth column of Annex 1):

The highest risk is associated with the investments in private-sponsored independent grids and
renewables, in the first phase of the program. Thisis dueto limited capacity on the part of the
Government, aweak regulatory set-up and, consequently, the investment risk perceived by the private
sector. For thefirst phase, therefore, the value of these components has been kept relatively low,
compared to the lower risk national grid-based (EdM) component, which is designed to provide the
largest impact in this phase.

For the EAM component, use will be made of supply and installation contracts and the work will be
divided into several lots, with subsequent lots commencing only upon EdM's satisfactory previous
performance. This component stands alone and would not be affected by failure of the other
components.

For the private-sponsored components, substantially large amounts have been provided for technical
assistance in this "learning-by-doing" phase in order to ensure their success. Furthermore, with
implementation of the proposed reforms, EAM is expected to be better-placed by the second phase to
scale up access expansion.

The reform component is not without risk, and the risk is due to the utility's and other stakeholders
resistance to change and the possibility of lack of interested private sponsors. However, the Government
has shown its commitment to reforming EdAM by agreeing to have Cabinet approval of the Distribution
public/private partnership proposal prior to Negotiation, and the private participation option allows for
flexibility.

Risk Risk Rating Risk Mitigation Measure
From Outputs to Objective
1. Government and other stakeholders S Provide support to help Government overcome
are not committed to sector reforms and obstacles, and ensure that future support will be
the policy/regulatory changes. contingent on steady advancement on the

reforms front.

2. Thereislimited affordability and M Affordability will be enhanced by promoting
resistance to commercia approaches. income-generating uses of electricity, and
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acceptability of commercia approaches will be
enhanced through consensus-building
programs.

3. Institutional capacity of MIREME is S The recommendations of arecently carried out

weak. institutional diagnostic study will form part of
the project scope; technical support will be
provided by bilateral donors and short-term
consultants.

4. Procurement capacity of the S Ensuring the PCU staff acquaint themselves

implementing agencies is weak. with the nation-wide initiatives for
procurement reform and follow the
recommendations of the recent Country
Procurement Assessment Report (CPAR) for
Mozambique.

From Components to Outputs

1. Thereislimited potential to use S Project sites have been/will be carefully

electricity productively. selected to ensure there is potential; the project
also aims to promote productive uses and
indirect benefits.

2. Private sector and financial S Output-based grants, and possibly a credit

institutions are not interested in enhancement facility, will be provided; the

participating; cost-based tariffs are not private sector will have access to funds from

accepted. the IDA-financed PODE project.

3. Ingtitutional usersare unable to pay S The capital cost will be paid by the project;

for PV systems and maintenance. commitment will be sought from local
authoritiesto create a budget line for
maintenance, which is expected to be less than
the current expenditure on energy.

4. Financial Management Control Risks: M The proposed financial management (FM)
arrangements are properly implemented, the

[liquidity delaying project FM action plan satisfactorily addressed in

implementation through lack of practice and a separate Project Coordination

counterpart fundsin fiscal year 2003. Unit is set up at central and provincial levels.

Delays in implementation due to poorly

defined procedures for inter-agency

cooperation in financial management and

reporting.

Delays in implementation due to the need

to design the subsidy mechanism only

after the transaction agent is mobilized.

Overall Risk Rating S An advisory body, consisting of the various
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implementation of the project, and it will be
ableto call on experts for assistance.
Furthermore, the program is designed so that
failure of one component has minimal impact




| on the rest of the program.

Risk Rating - H (High Risk), S (Substantial Risk), M (Modest Risk), N(Negligible or Low Risk)

3. Possible Controversial Aspects:

(i) Provision of subsidies to the private sector.
(ii) Private participationin EAM.

G. Main Loan Conditions
1. Effectiveness Condition

@ Measures taken to meet IDA's financial management requirements, comprising: (i) design and
installation of financial management systems at the DNE PCU and the EdM PCU, including
Information System, the preparation of Procedures Manuals and Training; (ii) appointment of a
qualified Trust Agent and finalization of a Trust Procedures Manual; (iii) training of EdM and
DNE Financial Managersin World Bank FM and Procurement procedures; (iv) training of Trust
Agent, DNE and FUNAE in subsidy procedures; (v) opening of Project Accounts by DNE and
EdM:; (vi) ability to prepare FM Rs demonstrated at each |A and the Trust Agent; and (vii)
appointment of arelevantly qualified external auditor for the project, on approved terms of
reference.

(b) Execution of the Loan Agreements with NDF and AfDB.

(9] Reduction of EdM arrearsto at least 120 days of annual revenue.

(d) Government approval of a decreeto increase EAM’ s average electricity tariff levels, taking into
account the recommendations of the tariff study of 2001.

(e EdM has employed a consultant with qualifications and experience satisfactory to the
Association, to review its assets and current policy on insurance, and subsequently propose a
suitable insurance strategy for EAM.

2. Other [classify according to covenant types used in the Legal Agreements.]

Financial Performance

(1) EdM shall maintain aratio of current assetsto current liabilities equal to or greater than 1.3 from

2004.

(i) EdM shall reduce the level of receivablesto 90 days by December 2004 and 60 days by
December 2005.

Accounts/Audit

(1) The accounts for each of the implementing agencies shall be audited by auditors acceptable to

IDA, and shall be submitted to IDA within 6 months of the end of the fiscal year.

Management Aspects

(1) The implementing agencies shall retain professional management and staff, and shall inform IDA
of any changesin the top management.

Implementation
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() The Government shall implement an EdM restructuring plan as agreed with IDA.

(i) The implementing agencies shall implement the project in accordance with the agreed
Implementation Plan (including the Environmental Management Plan and the Resettlement
Framework).

(iii) Each implementing agency shall maintain a project coordinating unit with qualified personnel,
including an accountant and a procurement specialist; the coordinating unitsin DNE and EdM
shall also include an electrical engineer.

(iv) The implementing agencies shall carry out a mid-term review under ToR acceptableto IDA.

Monitoring and Reporting

() The implementing agencies shall prepare quarterly project management reports and annual
progress reports, which they shall review with IDA.

H. Readiness for Implementation

[ ] 1. &) The engineering design documents for the first year's activities are complete and ready for the
start of project implementation.
<] 1. b) Not applicable.

<] 2. The procurement documents for the first year's activities are complete and ready for the start of
project implementation.

<] 3. The Project Implementation Plan has been appraised and found to be realistic and of satisfactory
quality.

[_| 4. The following items are lacking and are discussed under loan conditions (Section G):

I. Compliance with Bank Policies

<] 1. This project complies with all applicable Bank policies.
[_] 2. The following exceptions to Bank policies are recommended for approval. The project complies
with all other applicable Bank policies.

B
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Reynold Duncan Praful C. Patel Darius Mans
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Annex 1: Project Design Summary
MOZAMBIQUE: Energy Reform and Access

Hierarchy of Objectives

Key Performance
Indicators

Data Collection Strategy

Critical Assumptions

Sector-related CAS Goal:

e Developing
infrastructure.

e Promoting rural
development and
agriculture.

GEF Operational Program:

e Promote the adoption of
renewable energy
technologies.

Sector Indicators:

e |nvestmentsin domestic
energy infrastructure and
export-oriented energy
projects.

e |ncreasein rural access
to, and consumption of,
modern energy.

e Increase output from
productive use of
modern energy.

e Improved delivery of
social services.

e Sizeof renewable
electricity sector
(excluding large hydro).

Sector/ country reports:

e Utility/GoM annual
reports.

o Household income or
expenditure surveys.

e Enterprise surveys.

e Surveysof social service
institutions.

e Enterprise surveys.

(from Goal to Bank Mission)

e |nfrastructure
investments expand
economic growth
opportunities and
contribute to poverty
alleviation.

e Broad-based rural
development, and
sharing of aid benefits
reduce rural poverty.

e GCreater use of renewable
energy helps mitigate
global warming.

Program Purpose:

e Improvement in the
quality of life of
peri-urban and rural
communitiesis facilitated
through the provision of
modern energy.

e Support the effort towards
achievement of four
MDGs -- reduce child
mortality, improve
maternal health, achieve
universal primary
education, ensure
environmental
sustainability.

End-of-Program Indicators:

e Number of households
and institutions with
access to modern forms of
energy (about 1 million
people will have direct
access).

e Improved health facilities
and services due to
electricity provision.

e Improved teacher living
conditions due to
electricity provision.

e Increased adult classes
due to electricity
provision.

e Reduced carbon dioxide
emissions (estimates
based on number of
renewable systems
installed).

Program reports:
e Household survey reports.

e Impact evaluation reports.

e Surveys of the relevant
social service institutions.

e Project supervision
reports.

(from Purpose to Goal)

e Modern energy is
essential for improved
delivery of social
services.
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GEF Operational Program:

e Barriersareremoved and
implementation costs of
renewable energy are
reduced.

Outcome / Impact
Indicators:

e Reduced cost of
renewable systems, in
particular solar PV.

e Morerapid growth of the
solar PV market.

e Project supervision
reports.

e Enterprise surveys.

e Barrier removal and local
capacity building are
effective ways of
promoting renewable
energy.

Project Development
Objective:

e Theuse of electricity for
economic growth and
improved quality of lifein
underserved areasis
accelerated in a
commercialy viable
manner.

o Mozambican capacity to
expand the energy sector
is strengthened.

Global objective:

e The elimination of
barriers that impede
renewable energy
development is initiated.

Outcome / Impact
Indicators:

e Viable electricity
providers, including EAM
(based on their
profitability and their
ability to connect the
estimated 60,000
consumers).

e Effective negotiation of
at least 3 private sector
concessions and private
partnership in EAM.

e EdM’s operational
performance improves (it
becomes profitable and is
able to contribute
substantially towards
investments).

e Increase in the numbers of
viable solar distributors
and other renewable
energy businesses (by at
least 2), including micro
hydro.

e GoM adoption of a
renewable energy
development plan.

Project reports:

® Project supervision
reports and impact
evaluation reports.

e EdM operational reports.

e Performance audit of
MIREME.

e Reports by participating
financial intermediaries.

e Regulatory reports.

e EdM financial and
performance audits.

e |mpact evaluation
report.

(from Objective to Purpose)

e Private sector can bring in
additional capital and use
it more efficiently.

e Staff isavailable and can
be retained.

e Cross-sectora links are
established to ensure
electricity isused to
increase productivity and
to improve social
services.

e The progress achieved
will be sustained.
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Hierarchy of Objectives

Key Performance
Indicators

Data Collection Strategy

Critical Assumptions

Output from each
Component:

1. Power Sector Reform

e EdM isreorganized along
profit centers.

e Thereisprivate sector
investment in EAM's
Distribution business.

e A regulatory framework is
established.

2. Main Grid Electrification

e Expanded customer base
onthemain gridin
several parts of the
country.

3. Independent Grid Electr.

e 3 new independent grids
are established by the
private sector.

4. Renewable Energy
and Cross-sectoral links

Increased use of solar
PV systemsin rural
aress.

Prices of solar PV
systems come down.

A renewable energy
development planis
prepared, along with a
market development and
outreach program.
Thereisgreater
awareness of renewable
technologies and supply
chains.

A program for
micro-hydro

Output Indicators:

New EdM structure.
Private partner in
Distribution.
Published decrees.
Separate public-owned
transmission company.

Number of new connections
(40,000 in the first phase
and 60,000 in the second
phase).

e Extent of cost reductions (at
least 20%).

Minimum number of
concessions awarded.

e Number of new connections
(10,000 in the first phase
and 20,000 in the second
phase).

e Number and total size
(kWp) of solar PV systems
sold/installed in rurd
institutions (300/1075) and
households (2500/ 8500).

e Minimum number and

geographic dispersion of

retail solar PV
distributorships.

Preparation and adoption of

future plans acceptable to

the Bank and other donors.

Project reports:

e Consultant and quarterly
progress reports.
o GOM decrees.

EdM project reports.
Customer satisfaction
surveys.

Customer satisfaction
surveys.

Quarterly progress reports
and operators annual
reports.

Customer satisfaction
surveys.

Implementation and
supervision reports for the
institutional market
program.

Market surveys for solar PV
system pricesin

M ozambique and
comparisons with price
trendsin other countries.
Distributor/customer
satisfaction and preference
surveys.
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(from Outputs to Objective)

o The new sector structure
is attractive to the private
sector and thereis
credible private sector
interest in EdM.

e Low-cost options and other

efficiency improvement
measures are mainstreamed.

e Acceptability of commercial

approach can be increased
by promoting indirect
benefits of electricity
access.

e Action plan for renewable
energy capacity building
isrealistic and has strong
Government commitment.




development exists.

5. Institutional
Strengthening and
Capacity Building

o MIREME staff are better
trained, and prepare and
execute properly
formulated work plansin
atimely manner.

e There are successful
negotiations on private
CONCessions.

Minimum number of trained | Quarterly progress report.
staff. e External performance

Minimum number of
concessions successfully
negotiated and awarded.

reviews.

e Transparency in the award
of concessions.
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Key Performance

Data Collection Strategy

Hierarchy of Objectives Indicators Critical Assumptions
Project Components / Inputs: (budget for each Project reports: (from Components to
Sub-components: component) Outputs)

1. Power Sector Reform US$6.12 million e Consultant and quarterly  |® Thereis consensus among
progress reports. stakeholders on the
proposed reform program.
e GoM iscommitted to
private sector involvement
in EdM.
2. Main Grid Electrification |US$41.00 million e Consultant and quarterly e In peri-urban areas and

3. Independent Grid
Electrification

4. Renewable Energy and
Cross-sectoral Links

5. Ingtitutional Strengthening
& Capacity Building

US$16.38 million

US$9.55 million

US$8.47 million

progress reports.

e Consultant and quarterly

progress reports.

e Consultant and quarterly

progress reports.

e Businessplansfor solar PV

dealers.

e Consultant, training and

quarterly reports.

small towns there are
pockets of affordability to
use electricity productively.

Private investors and
financial institutions are
interested in participating.
Cost-based tariffs are
acceptable and affordable in
private sector concession
aress.

Inrural areas and small
towns there are pockets of
affordability to use
electricity productively.

Institutional users are able
to pay for their solar PV
systems and their

mai ntenance.

Retail distributors are
interested and can import
and stock solar PV systems
without grant financing of
working capital.
Awareness campaign
successful, and pockets of
affordability exist.

MIREME employees can
take advantage of training
opportunities and continue
to work for MIREME.
Private businesses need and
can take advantage of the
support offered.
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Annex 2: Detailed Project Description
MOZAMBIQUE: Energy Reform and Access

By Component:

Project Component 1 - US$6.12 million

Power Sector Reform

This component will consist of three parts: (i) separation of EAM into several business units, whichis
ongoing with financing from DANIDA,; (ii) Private Sector Participation (PSP) in EdM's Distribution and
Supply business by a strategic private investor; and (iii) creation of separate corporate public entity to
provide transmission assets and perform system operation, with a possible interim role as single buyer.

A preliminary report on EdM's Separation of Accountswas issued in December 2001. It recommends the
separation of EAM into several business centers, including Distribution, Transmission and Generation.
The remaining consultancy work on the separation (US$2 million) and roll-out of the recently installed
information systems to the regions (US$1 million), will be supported by AfDF, DANIDA under the
Energy Strategy Program Support, and directly by EdM.

For the Private Sector Participation (PSP) in EdM's Distribution and Supply business, the project will
fund several pre-investment activities, including revaluation of assets, environmental analysis, drafting of
concession agreements, tariff studies, as well as assist in stakeholder consultations. The work will be led
by atransaction advisor who, in the bidding phase, will assist with the preparation of arequest for
proposals, negotiations and financial close.

The third sub-component (funded by AfDF) will involve assistance to the Government in legal and
operational establishment of afully functional public-owned transmission company and system operator,
with possibly an interim role as single buyer. Unlike Distribution capitalization, it will also support
institutional strengthening of the new entity.

Monitoring and Evaluation. The output indicator will be percentage completion and the impact indicator
will be efficiency of the power sector (measured by the operational performance of EdM).

Project Component 2 - US$40.30 million

Grid-based Peri-Urban Electrification

In the first phase, the project will finance: (i) technical assistance to develop and mainstream lower cost
standards and designs appropriate for rural and peri-urban areas, where the demand and level of
affordability are lower than in urban areas; (ii) consultancy services for design, bid preparation and
evaluation, construction management and supervision; (iii) construction of about 500 km of medium
voltage lines and 1,100 km of low voltage line and erection of about 240 distribution substations; (iv)
updating of the distribution planning facilities and provision of the required training; (v) supply of
vehicles, tools and specialized equipment for operating and maintaining the extended distribution
network, and for planning and project management; and (vi) construction of operational facilities at some
of the sites.
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Implementation will be through turnkey contracts. However, owing to the wide spread of the sites and
small size of some of them, the selected contractor(s) may have to subcontract some of the work to local
contractors. The preparatory studies have shown that savings can be realized by using, for instance: (i)
single-phase or 3-phase designs selectively dependent on load; (ii) dual construction for low voltage and
medium voltage lines; (iii) longer span lengths; (iv) flat rate meters; and (v) pre-assembled wiring. The
studies have demonstrated that reductions of at least 20% in the average infrastructure cost, are possible.

Preliminary designs have been prepared for 6 sitesin Maputo and Tete. It is estimated about 40,000 new
connections will be made in the first phase of the program, and a further 16,000 twelve years thereafter
with minimal reinforcement to the network. The following provinces will benefit from this component:
Nyasa, Zambezia, Tete, Manica, Nampula, Sofaa, Inhambane, Cabo Delgado and Maputo. In the second
phase, after a strategic private partner isin place in EAM Distribution, the financing of access expansion
out of the credit (where subsidies are required) shall be through the established subsidy mechanism.

Monitoring and Evaluation
The output indicators will be percentage completion, including the number of new customers connected
(about 40,000 in the first phase) and change in the cost of electrification (estimated to be reduced by at

least 20%). Theimpact indicator will be the customers' revealed willingnessto pay for improved energy
services (measured by the level of arrears and also the number of customers connected).

Project Component 3 - US$ 16.38 million

Independent Grid Rural Electrification

In the first phase the project will support afew investments to test the viability of the concession
arrangements and of competitive subsidy mechanisms. Implementation will be by private sponsors.

Due to the non-viability of most rural schemes and the implication of this on tariff levels, the National
Energy Fund (FUNAE) will channel capital subsidies through the private sector. Theinstitutional and
financing arrangements for the rural electrification and renewable energy fund are presented in Section
C4. A credit enhancement facility intended to encourage local and regional commercia banks to provide
commercial loans at competitive rates to private sponsorsto carry out small to medium-sized energy
investments may be provided under the first phase as a pilot and rolled out in the second phase. Ancther
source of debt funding will be the IDA-funded PODE project, which is aready in place and provides debt
financing to SMEs at more favorable terms than the commercia banks.

The bulk of the sub-projects to be supported under this component will be developed during the first
phase of the program. The two that have been prepared are presented below. The capital costs included
in the project cover investments over the first phase of the APL.

Northern I nhambane Power System Concession (US$5 million)

A concession will be granted to a private operator to supply electricity at the end of the current three-year
management contract. Pre-qualification of potential concessionairesis underway.

The natural gas-based, state-owned but privately managed mini-grids are the result of apilot effort in the

late 1990s, which provided power to Vilankulo, Inhassoro and Nova Mambone, in northern Inhambane.
There are over 500 customers connected to the mini-grids. The demand growth for several months since
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the commencement of operation in 1998 was about 10% per month. The peak demand has now reached
the installed capacity at Vilankulo and the existing system cannot supply additional customers.

The concessionaire will be expected to invest in system expansion. Thetotal investment requirements
for the next five yearsis estimated at US$5 million, as shown in the following table. Approximately 50%
of thisisin generation expansion and 50% in distribution expansion. Most of the investment (75%) will

be required at Vilankulo. Over the 5-year period the number of consumersis expected to increase to

5,000.
2003 2004 2005 2006 2007 Total
Vilankulo Generation 397000 (271000 434000 487000 434000 2005000
Distribution 136931  |315365 454172 454172 454172 1814813
Subtotal 515931 [586365 888172 941172 888172 3819813
Inhassoro Generation 0 0 163000 0 108000 271000
Distribution 39005 124372 85469 91474 85469 425788
Subtotal 39005 124372 248469 91474 193469 696788
Mambone Generation 0 0 163000 0 0 163000
Distribution 63361 118367 110350 104345 110350 506771
Subtotal 63361 118367 273350 104345 110350 669771
Total | nvestments (US$) 618297 (829103 1409991 1136991 1191991 5186372

Mocimboa da Praia (US$0.40 million )

Thetown is currently supplied from a diesel-fueled genset, which the concessionaire will be expected to
replace. It will also need to rehabilitate and expand the distribution network. Within the next 8 years the
national grid will reach Mocimboa da Praia, at which time the concessionaire will switch to grid supply.
The table below shows the estimated demand growth and capital requirements of the site.

Y ear 2003 | 2005 2007 | 2009 2011 2013 2015
Number of Residential 195 441 998 1716 2141 2572 3010
Customers Commercial/Industrial 54 70 96 122 146 174 208
Demand (MWh) | Residential 519 918 1718 3002 3939 5049 6379
Commercial/Industriall 416 973 1200 1514 1619 1738 1874

Capital Cost (US$) 246,000 [94,500 140,000 |215,500 |154,000 (157,700 |162,200

Montepuez also has an independent power system, currently under a management contract. Both
Montepuez and Mocimboa da Praia are in Cabo Delgado Province and the two could be combined to
form alarger concession area.

TA for Preparation of Other Schemes (US$1.38 million)

Transaction advice is aready being provided by NORAD for the North Inhambane mini grids, the first
that are to be concessioned out under the project, while information packages have been prepared for the
other three schemes -- Morrumbala, Malema, and Mocimboa da Praia. A consultant will be retained for
the preparation, marketing, bidding, negotiation support, and assistance in financial close for other sites
the Government intends to bring to the market in the first phase of the program. The consultant will also
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assist in vetting unsolicited proposals.
Productive Uses of Electricity and I nformation Dissemination (US$0.2 million)

Thiswill involve a study to identify productive uses of electricity for income generation, with particular
attention to women and the young unemployed in the rural areas. The study will identify areas where
energy is abarrier to increasing the income generating activities in the communities, and recommend
ways of removing those barriers. The recommendations of the study will be disseminated to the public
and to potential and existing concessionaires. The component will also support dissemination of
information on the overall electrification program.

Monitoring and Evaluation
The output indicators will be the number of concessions awarded, percentage completion, and the

number of connections. The outcome indicators will be customer revealed willingness to pay and
economic growth. The latter will be assessed through independent impact evaluation reports.

Project Component 4 - US$9.55 million

Renewable Energy and Cross-sectoral Linkages

I nvestments (US$5.97 million)

The renewable energy component will provide support for investment in renewable energy activities
through a performance based co-financing grant facility managed by FUNAE. Similar to the independent
grid rural electrification component, the co-financing grant will support the investment on an output basis
which, for the renewable energy system, will materialize in disbursement of the funds after the systems
have been installed satisfactorily and written proof of thiswith the client's signature has been provided to
FUNAE. Complementary financing for the investment projects will be raised through private equity,
private/Government debt financing (including from PODE), or additional subsidy provision through
bidding for the concessional and cross-sectoral packages (see below).

Co-financing GEF grants will be provided on aWp basis, as follows: US$2.9 per Watt for institutional
systems (US$5.1 per Watt for first phase; US$1.7 per Watt for second phase), US$2.5 per Watt for home
and mobile systems (US$5.5 per Watt for first phase; US$1.8 per Watt for second phase), and US$0.4
per Watt for micro-hydro, biomass, or other renewabl e energy system that is near commercia and has the
promise of developing a sustainable commercial market in the country and (US$0.6 per Watt for first
phase; US$0.3 per Watt for second phase).

For the Health sector the project will finance, in two provinces, 83% of the capital cost (IDA + GEF) of
the energy packages (including solar fridges) for Health Centers Type 1-3 that meet the eligibility criteria
established by MISAU. The energy packages will be supplied and maintained by the private sector and
MISAU will be responsible for covering the annual recurrent cost of maintenance contracts.

For the Education sector the project will finance, in two provinces, 83% of the costs (IDA + GEF) of
energy packages for secondary schools, existing ZIPs and resource centers, and for primary schools that
meet the eligibility criteria established by MINED. The energy packages will be supplied and maintained
by the private sector and MINED will be responsible for covering the annual recurrent cost of

mai ntenance contracts.
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The scope of the Health and Education Cross-sectoral componentsis summarized in the following tables.

Capital Costs US$ | Number of Approximate cost per Total Cost
Health facilities | Energy Package
Nampula 50 12,920 646,000
Zambezia 50 12,920 646,000
Nation wide 50 12,920 646,000
Total 1,938,000
Financing US$ IDA GEF Grant GOM
Nampula 374,680 161,500 109,820
Zambezia 374,680 161,500 109,820
Nation wide 374,680 161,500 109,820
Total 1,124,040 484,500 329,460
Annual Recurrent | Number of health | Indicative O & M cost Total Cost
Costs  US$ facilities per Energy Package
Nampula 50 350 17,500
Zambezia 50 350 17,500
Nation wide 50 350 17,500
Total 52,500
Capital Costs US$ | Number of Approximate cost per Total Cost
Schools Energy Package
Nampula 50 5,320 266,000
Zambezia 50 5,320 266,000
Nation wide 50 5,320 266,000
Total 798,000
Financing US$ IDA GEF Grant GOM
Nampula 154,280 66,500 45,220
Zambezia 154,280 66,500 45,220
Nation wide 154,280 66,500 45,220
Total 462,840 199,500 135,660
2::;3' Rea‘;:e"t Number of Indicative O & M cost Total Cost
Schools per Energy Package
Nampula 50 350 17,500
Zambezia 50 350 17,500
Nation wide 50 350 17,500
Total 52,500

Technical Assistance (US$3.58 million)

The technical assistance program will support the objective of creating a sustainable market for
renewable energy systemswhich in turn will contribute to the overall objective of achieving rura

-57 -



economic transformation through targeted, least-cost electricity provisions. Any barrier for achieving the
objective that isidentified by the local key stakeholders or individual participantsin the program and for
which aresolution is proposed could in principle tap into two technical assistance windows. Thefirst
window will be a cost-shared financing window, and the second the full cost window. Greater emphasis
will be on cost-shared activities, with full-cost activities only rewarded in exceptional cases. Awarded
assignments will be linked to key deliverables that are derivatives of the above-stated objectives.

The cost-shared technical assistance scheme will require a 20 to 80 percent company contribution. The
trigger for support of aproposal will be the clearances of: (i) an independent two/three persons panel;

and (ii) FUNAE. Prior review from IDA/GEF will be required for all proposals during the first two years
of operation. The following activities have been identified during preparation: (a) solar PV: business
plan preparation, training of staff, promotion activities; (b) hydro: detailed feasibility studies, training of
staff; (¢) biomass:. detailed feasibility studies for bagasse and other biomass-based proposals; (d) wind:
resource analysis; and training of technicians and management; (€) building of capacity: organizing
industry association; and (f) rural transformation and income-generating activities. Most of the awarded
technical assistance support will fall under this window.

The full-cost technical assistance scheme focuses on the “bigger picture issues’ that are constraining the
rate of growth of the industry or renewable/rural energy sector. The trigger for support of a proposal will
be the clearances of: (i) an independent panel; (ii)) FUNAE; and (iii) three key stakeholdersin the sector.
Prior review from IDA/GEF will be required for all proposals during the first two years of operation.
The following activities during preparation have been identified: () solar: international exchange of
technologies; (b) wind: macro-level mapping; (c) rural transformation and income-generating activities;
(d) quality control and consumer protection; (€) local private sector support (market study, businessto
business support and other technical assistance); (f) rural outreach and consumer awareness; and (g)
development of financing instruments. Also, new companies in the sector could receive an one-off
preparation grant up to US$10,000 for business plan development -- and an additional US$4,000 if a
productive uses program isintegrated -- which will be for the largest part disbursed after a commercial
finance institution has approved the companies requested debt.

Technical Assistance (TA) for the cross-sectoral components will be provided to operationalize the
ERAP health and education component. Thiswill include the development of the energy guidelines &
criteriafor eigibility, and devel op the energy packages as well as information kits on energy packages
for the provinces. In addition, the TA will be used for capacity building and monitoring and evaluation.

Monitoring and Evaluation

The PCU will provide quarterly progress reports as the main instrument of monitoring progress.
Performance formats and indicators as currently agreed (see Annex 1), will be employed for all
renewable energy and cross-sectoral projects. During implementation of the first year of operation a

detailed monitoring and evaluation program will be designed that will, in particular, address the energy
and impact issue.

Project Component 5 - US$8.50 million

I nstitutional Development and Capacity Building
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The component will comprise the strengthening of the energy institutions under the Ministry of Mineral
Resources and Energy (MIREME) and helping establish/operationalize others that were provided for in
the 1997 Electricity Law. It will help ensure optimal working relationships between the energy
institutions and provide the necessary training, hardware and software. The following are the proposed
sub-components:

Operationalizing CNELEC & Creation of an Independent Regulator (US$0.90 million)

The project will help establish CNELEC to carry out its responsibilities of dispute resolution and
mediation, and at the same time prepare for its transformation into an independent regulator. 1t will
support aspecialist in mediation, legal and contractual issues, training of CNELEC staff (included under
Institutional and Capacity Building) and the provision of some office hardware and software (included
under Hardware and Software).

Furthermore, the Government plans to transfer the regulatory duties, currently carried out by DNE, to
CNELEC, in 2005. Asa prerequisite, the following work will be done, in two phases:

Phase 1: A study to assess and recommend specific steps to transform CNEL EC into an independent
regulator.

Phase 2: Revisionsto the Electricity Law, including enabling legislation to empower the regulator, in
accordance with the recommendations of the above study.

Training of Energy Staff (US$0.50 million)

The amount will finance training as recommended in the Institutional Diagnostic Study report, for staff in
the key Energy institutions of MIREME. It will include short management courses, aswell as coursesin
Energy Planning, Energy Conservation, Renewable Energy, Rural Electrification, Subsidy
Administration, Regulation and Administration. The training will be provided through local workshops
or seminars, and by local regional and international institutions. A detailed first year training program
will be provided in the Project Implementation Plan.

Motor Vehicles, Office Equipment, Hardware and Software (US$0.35 million)

The amount will finance office equipment and motor vehicles required by the Project Coordination Unit,
including FUNAE and DNE, as well as support the implementation of an IT strategy for the key energy
institutions.

Preparation of Phase 2 (US$0.60 million)

The amount will finance consultancy work needed to prepare the second phase of the program.
Environmental Management (US$0.76 million)

The project will support the following recommendations of the ESIA report in order to strengthen the

environmental management capacity necessary for the effective implementation of the investment
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components of the project.

Environmental Unit. Establish asmall Environmental Unit in the National Directorate of Energy
(DNE), comprising existing staff. These core staff will be responsible for ensuring that environmental
considerations are incorporated into all components of the proposed project.

Environmental Management Training. Training in environmental management will be provided not
only to the staff members who are part of the Environmental Unit, but also to heads of departments as
well astechnical staff of various sectors involved in the project. Of particular importance are the Rural
Electrification, Solar, Licensing and Inspection, and Energy Conservation Sectors of DNE. Thistraining
should be provided to both DNE and EdM staff, as the latter agency is aso currently establishing an
Environmental Unit. Thetraining will be in the form of local short courses designed by independent
consultants and tailored to environmental conditions and problems specific to the project components.

ESIA Technical Assistance. The ESIA report recommended that technical assistance be provided to
DNE through the contracting of a Technical Advisor. The Technical Advisor will: (i) assistin the
establishment of the Environmental Unit; (ii) provide ongoing training of staff through "on-the-job"
training; (iii) identify other suitable training courses for key staff; and (iv) provide continuous assistance
to DNE in implementing the environmental management and monitoring plans. The Technical Advisor
will be contracted for a 3-year period. In addition, backstopping expertise will be provided to monitor
and measure specific components of the socio-economic and biophysical environment.

TA for Gas and other Mega-projects (US$3.86 million)

To assist the Government in negotiating concessions and contracts for mega-projects, the project will
support technical assistance required for the Gas Pipeline project as well as other projects currently under
discussion, including coal and hydropower.

To maximize the value of natural gas resources through generation of export earnings and domestic uses,
the GoM requires technical assistance and training to support policy formulation, institution building and
negotiation of contracts with private sector parties. The project will provide the following technical
assistance and training:

€) DNE: Since Mozambique will receive higher benefits from marketing its royalty gasin the
domestic market than selling it to Sasol Gas of South Africa, it isimportant for DNE to articulate
appropriate gas policies and strategies to create an enabling framework for private investmentsin
domestic gas infrastructure, consistent with both public interest, and the generation of adequate returnsto
investors. The project will provide consultants and advisory servicesto assist DNE with formulation of
appropriate gas sector policies and negotiation of individual transactions for use of gas in the domestic
market. The project will also finance consultants' services to assist MIREME in analyzing options for
privatization of ENH subsidiaries and recommending specific options for implementation.

(b) DNCH: Given the importance of accelerating oil/gas exploration, the project will finance
consulting services and training to help DNCH build up and maintain a digital data base of all the
petroleum data available in the country; articulate fiscal and other policiesto attract private investors;
build up skills in negotiating petroleum concessions; and efficiently monitor the activities of companies
under concession contracts. In the short-term staff training and consultants support will be required to
enable the DNCH to monitor the proposed Southern Africa Regional Gas Project under which
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Mozambique will export gas to South Africain accordance with contractual obligations.

(9] ENH: Since the Government is a 30% partner (through ENH) in the field development and
central processing facility and participation in the pipeline is envisaged under the gas export project to
South Africa, it needs to have at its disposal, adequate skills and systems (including data processing
equipment) to manage its share in the project. Thus the project will finance: (i) international and local
legal advisersto assist with the completion of negotiations of outstanding agreements under the project;
(ii) aresident legal adviser to assist in addressing legal issues arising during the implementation phase;
and (iii) international financial advisors to advise with the project financing arrangements and an
international/local financial expert to develop and operate the financial accounting, management and
reporting systems. Financing will also be provided for training of ENH technical, legal and finance staff
to enable them to effectively participate in the various management committees established under the
contracts for the project.

Project Coordination (US$1.40 million)

The amount will finance the operational costs of the coordination units, including staff and short-term
consultants that will assist with monitoring and evaluation.
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Annex 3: Estimated Project Costs
MOZAMBIQUE: Energy Reform and Access

Local Foreign Total
Project Cost By Component US $million US $million US $million
Power Sector Reform 101 4.33 534
Grid-based Peri-urban Electrification 8.11 28.31 36.42
Independent Grid Rural Electrification 3.73 10.91 14.64
Renewable Energy & Cross-sectoral Links 245 7.10 9.55
Institutional Development & Capacity Building 2.04 6.43 8.47
Total Baseline Cost 17.34 57.08 74.42
Physical Contingencies 1.26 4.19 5.45
Price Contingencies 0.41 1.24 1.65
Total Project Costs1 19.01 62.51 81.52
Total Financing Required 19.01 62.51 81.52
Local Foreign Total
Project Cost By Category US $million US $million US $million
Goods 0.48 132 1.80
Works 9.93 32.65 42.58
Services 4.05 13.67 17.72
Training 0.58 2.46 3.04
Sub-projects funded by the MECS 3.97 12.41 16.38
Total Project Costsl 19.01 62.51 81.52
Total Financing Required 19.01 62.51 81.52

1
Identifiable taxes and duties are 4.91 (US$m) and the total project cost, net of taxes, is 76.61 (US$m). Therefore, the project cost sharing ratio is

56.59% of total project cost net of taxes.
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Annex 4: Cost Benefit Analysis Summary
MOZAMBIQUE: Energy Reform and Access

[For projects with benefits that are measured in monetary terms]

Present Value of Flows

Fiscal Impact

Economic Financial Analysis’
Analysis Taxes Subsidies
Benefits: 63 44 4
US$ million
Costs: 39 43 4
US$ million
Net Benefits: 24 1
US$ million
IRR: 27 13
%

e Theaboveflowsrelateto the EAM grid intensification component, the largest project component.

e Thedifference between the present value of economic and financial benefits is large because the

economic benefits include the estimated consumer surplus, while the financial benefits derive from

EdM'stariffsincluding VAT.

® Present values are calculated at 12% discount rate.

I the difference between the present value of financial and economic flowsis large and cannot be explained by

taxes and subsidies, a brief explanation of the difference iswarranted, e.g. "The value of financial benefitsisless
than that of economic benefits because of controls on electricity tariffs.”

Summary of Benefitsand Costs:
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Table4.1. EAM Grid Intensification Component

Incremental Energy Total
No of energy supply Energy incremental
consumers demand requirement |Investments O&M purchases |costs Benefits Net benefits
Year MWh MWh Million US$  Million US$ Million US$ |Million US$  Million US$ |Million US$
2003 0 0 0 0.7 0.0 0.0 0.7 0.0 -0.7
2004 0 0 0 7.4 0.0 0.0 7.4 0.0 -7.4
2005 22,538 37,848 43,071 16.8 0.3 0.4 17.5 4.8 -12.7
2006 47,122 79,292 90,234 10.1 0.8 1.0 11.9 10.0 -1.8
2007 48,144 81,088 92,278 0.2 1.0 1.0 2.2 10.3 8.1
2008 49,165 82,884 94,322 0.2 1.0 1.1 2.3 10.5 8.2
2009 50,187 84,681 96,366 0.2 1.0 1.1 2.3 10.7 8.4
2010 51,209 86,477 98,411 0.2 1.0 1.2 2.4 10.9 8.5
2011 52,231 88,273 100,455 0.2 1.0 1.3 2.5 11.2 8.7
2012 53,253 90,069 102,499 0.2 1.0 1.3 2.6 11.4 8.8
2013 54,274 91,865 104,543 0.2 1.1 1.4 2.6 11.6 9.0
2014 55,296 93,661 106,587 0.2 11 15 2.7 11.8 9.1
2015 56,318 95,458 108,631 0.2 11 1.6 2.8 121 9.2
2016 57,340 97,254 110,675 0.2 11 1.6 2.9 12.3 9.4
2017 58,361 99,050 112,719 0.2 11 1.7 3.0 125 9.5
2018 59,383 100,846 114,763 0.2 11 1.8 3.1 12.8 9.6
2019 60,405 102,642 116,807 0.2 11 1.9 3.2 13.0 9.7
2020 60,405 102,642 116,807 0.0 11 2.0 3.1 13.0 9.9
2021 60,405 102,642 116,807 0.0 11 21 3.2 13.0 9.8
2022 60,405 102,642 116,807 0.0 11 21 3.2 13.0 9.8
2023 60,405 102,642 116,807 0.0 11 21 3.2 13.0 9.8
2024 60,405 102,642 116,807 0.0 1.1 2.1 3.2 13.0 9.8
NPVs @ 12%: 26 6 7 39 63 24
NPVs @ 10%: 27 7 9 43 75 32
EIRR: 27%
AIC @ 12%: 0.069 US cents/kWh
Investment cost/connection: 619 US $/connection

Main Assumptions:
1. EdM Grid-Intensification

Economic benefits. The economic benefits consist of the incremental electricity salesto new residential
consumers made possible by the project investments. The analysis derived the value of the economic
benefits for new residential consumers by estimating a semi-log demand curve with the shape of the
following form: Q=A+B*Ln(P), where A and B are constants and are derived from observed behavior of
households with and without access to electricity supply. To take into account the income effect, the
analysis estimated the benefits separately for households with three income levels — low, medium, and
high. Thelow income istaken as the minimum wage, the middle as the consultant’ s estimated average
income of a sample neighborhoods, and the high based on Government and EdM estimates. On the basis
of these incomes the actual expenditure of the connected households for electricity would account for
between 7 and 17 percent of the households' income. This expenditureisin line with the surveys of
selected sites by the COWI consultant that revealed that unelectrified households currently pay between
5 and 11 percent of their income on kerosene and battery charging. The average electricity consumption
per connection in thisanalysisis about 140 kWh/month. Thisis considered reasonable when compared
to the average consumption of EdAM's current domestic consumers of almost 200 kwh/month.  The 140
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kwh/month is, however, somewhat lower than that proposed by COWI. The reduction in the monthly
consumption was agreed with EdM as there was little evidence to verify the existence of the high
incomes required to be able to afford the highest levels of consumption in the consultant’ s analysis. In
sum, the analysis estimated the weighted average economic benefit at about US$0.13 per kWh.

In addition to the above benefits, thereislikely to be additional benefitsin the form of increased small
business activity, as well as health and education benefits as clinics and schools are connected to grid
electricity in some areas. Thereisno data available to quantify these benefits at this stage; hence they
are not included in the analysis. It isalso likely that consumption per connection will increase with the
increase in household incomes over time.

Economic costsinclude capital investment and incremental operation and maintenance costs, incremental
energy purchases exclusive of taxes, and environmental mitigation and resettlement costs (about US$1.5
million). Costs arein constant 2002 prices. Since the local cost component is less than 10% of the total
capital costs, the analysis did not shadow priceit asit does not have a major impact on the results.

Other assumptions:

e International crude oil price: US$21 per barrel as per World Bank's forecast (base case).
e Network energy losses: 12% of generation.
e EdM tariffs: $'kWh

Social tariff <50 kWh/month: 0.037

50 - 85 kWh/month: 0.040

86 - 165 kWh/month: 0.066

166 - 330 kWh/month: 0.072

331 - 496 kWh/month: 0.093

e Monthly service charge if consumption >50 kWh/month: $2.6.

e VAT at 17 % islevied on 62% of electricity consumption.

e Kerosene use according to COWI: Cost Reduction Strategy Study, October 2002: 4.6
liters/month/household on average.

e Kerosene price build-up as per DNE price formula of February 2003.

e O& M cost: 2% of investments annually plus US$6.2 per new connection.

e Energy cost: US cents YkWh initialy; increasing to US cents 2/kWh by 2024.

Sensitivity analysis/ Switching values of critical items:

EdM Grid Intensification Component

Sensitivity Case EIRR
Base case 27%
+20% increase in capital and O & M costs 22%
-10% decrease in benefits 20%

+20% increase in capital and O & M combined 16%
with 20% decrease in benefits
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Switching values

The NPV @ 12% switches from positive to negative if:

e Benefits are 40% lower or
e |nvestment costs double.

Risk Analysis.

The quantitative risk analysis of the EAM component assessed the impact on the component's economic
returns of uncertainty in underlying assumptions and predictions. To deal with this uncertainty, the
analysis assigned probabilities to the values of the key variables. The key variables and the probabilities
of the values these variables will assume in the future, emerged from the Bank's and Government's
estimates. The stochastic nature of the project's outcome was modeled using a commercially available
risk analysis program. The model determined the expected EIRR and NPV with their probability
distributions through a"Monte Carlo" simulation process. Chart 4.1 below shows the probability
distribution of the expected EIRR. Table 4.2 shows the list of the risk variables and the probabilities

assigned to them.

Chart 4.1. Frequency Distribution of EIRR

EdM Grid Intensification Component
Frequency Distribution of EIRR %

45% 16.5% 28.4%
EIRR (%)

40.4% 52.3%

Table4.2 Assumptionsinrisk analysis

consumption per new household
connection
- Low

Variable Form of probability Values
distribution
Investment cost Triangular -50%, base cost, +50%
Crude ail price Triangular 16%/bbl, 21%/bbl, 25%/bbl
Delay in project start Discrete 25% probability of one year delay
Average monthly electricity Discrete

-30 kWh, 50 kWh, 60 kWh
-60 kWh, 100 kWh, 150 kwWh
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- Middle -100 kWh, 300 kWh, 450 kWh
- High

Correlation:

Low to middle: 0.5

Low to high: 0.5

2. North Inhambane Mini-grid

The economic analysis of the North Inhambane mini-grid uses demand forecasts agreed with FUNAE as
those prepared by the consultant (SAD-ELEC) who carried out the feasibility study in 2001 were
considered somewhat optimistic. It was agreed with FUNAE that a realistic connection target for the
areais about 2,500 new customers by the end of year 2008. Table 4.3 below shows the forecast number
of new connections from 2004 to 2008.

Table 4.3. Forecast of new connectionsin North Inhambane mini grid

North Inhambane 2004 2005 2006 2007 2008

Vilankulos

New residential 125 375 675 975 1,275

New commercial & Industrial 11 36 45 54 63

Inhassaro

New residential 50 125 225 325 425

New commercial & Industrial 2 10 12 15 17

Nova Mombane

New residential 50 125 225 325 425

New commercial & Industrial 3 10 13 15 18

Developments along roads

New residential 56 111 166 221 276

New commercial & Industrial 2 4 6 7 8
Total 299 796 1,367 1,937 2,507

The existing mini-grids, which have been in operation since 1998 in Vilankul os and Inhassaro and since
2001 in Nova Mombane, supply less than 600 customers of which 267 are commercial enterprises. The
forecast rate of connectionsis higher than in the past because of the estimated significant unmet demand
in the area, which israpidly developing its tourism potential and fish processing industries. Overall,
there are 171 consumers waiting for a connection, of which 39 are commercial enterprises. Many of the
commercial enterprises operate their own diesel generators. The reasons why the mini-grids have been
unable to meet the consumers demand for electricity are discussed in Section E.

FUNAE's consultant, SAD-ELEC has prepared demand forecasts and el ectrification costing for the towns
of Vilankulos, Inhassaro and Nova Mambone in the North Inhambane Province and evaluated the
financial viability of the proposed concession agreement. The consultant concluded that the
concessionaire would require an average revenue of US$0.21/kWh for financial viability. Given that the
existing average tariff is about US$0.07/kWh (before VAT), thiswould result in a substantial tariff
increase. To increase the attractiveness of the concession while at the same time maintaining the
affordability of electricity supply, Government has decided to provide OBA based subsidies to the future
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concessionaire to moderate tariff increases. It is clear, however, that the tariffs have to increase from
their current levels. This analysis assumes that with the OBA subsidy, tariffs could be maintained at
around US$0.12 - 0.13/kWh (excluding VAT). The actual level of subsidy will be defined during
implementation on the basis of bids received.

Benefits. The economic analysis defines the component's benefitsin terms of the incremental demand
that is met under the "with the project” case relative to the much lower level of demand that could be
served if no new supply capacity was added to the system. The analysis values the benefits of
incremental demand using a similar approach to the EAM grid intensification component. The analysis
estimates the benefits separately for newly connected household, existing households, and
commercia/industrial enterprises. Also, it estimates the benefits separately for the towns of Vilankulos,
Inhassaro, and Nova M ombane because of their different demand and income characteristics.

The benefits for new household connections are calculated as the area under the consumers' estimated
demand curve for electricity services. Since the true shape of the demand curve is nhot observable, the
benefits are valued on the assumption of a semi-log demand curve of the form: Q=A+B*InP that passes
through two known points: the lower case point represents the substitution of existing methods of
lighting and isasaving in resource costs. Field observations indicate that the majority of unelectrified
households use kerosene for lighting and that they use the equivalent of between 12 and 24 kWh per
month at an average cost of US$0.21 per kWh. The upper case point is the consumption rate of an
electricity consumer at the mini-grid tariff plus VAT. For anew consumer in Vilankulos, thisis defined
as about US$0.145 per kWh (the forecast tariff including monthly service fees and VAT in 2002 prices)
and 1,650 kWh/year consumption (which is half of the average household consumption in Vilankulosin
2002 because of the projected increase in tariffs and the observation that new consumers will take afew
years to build up their consumption levels to those of the existing consumers). The consumption level of
anew consumer in Nova Mombane is assumed to be lower - 600 kWh/year - because of the lower
existing consumption and generally lower incomes. The analysis assumes further that households will
increase their consumption to the level of the existing consumersin four years. On this basis, households
would allocate between 12 and 18 percent of their estimated expendituresto electricity payments. Thisis
alittle higher than the estimates in the 1996/97 Household Survey: Understanding Poverty and
Well-being in Mozambique: The First National Assessment, which calculated that between 11 and 12
percent of the average household's expenditure goes to energy. Given the uncertainty in the demand and
expenditure data, the somewhat higher proportion electricity in the consumption bundle is not expected
to skew the results. The benefits for existing consumers increasing their consumption is valued at the
forecast tariff (about US$0.145/kWh, including VAT).

For new commercial consumers, the economic benefits are valued at the avoided financial cost of self
generation, which isaresource saving. The estimate of the avoided cost varies with the size of the diesel
generator. Based on the data from diesel suppliersin Mozambiqgue, the analysis has estimated the cost of
owning and operating a 50 kV A diesel set at about US$0.21/kWh of which US$0.16 isfor fuel. Smaller
sets could cost about US$0.29/kWh. The smaller sets generally have higher investment costs per kWh
and higher specific fuel consumption. The costsinclude local taxes on fuel and the capital cost of
equipment (diesel sets below 75 kV A are exempt from VAT). The economic cost of gasoline and gasoil
include local taxes of an equivalent of US$0.19 and US$0.13 per liter, respectively (at acrude ail price
of US$21/barrel).

Costs. Economic costs are the difference between power system costs for meeting the forecast demand

with this project and the system costs without the project. The analysis assumesthat if this project did
not materialize, the Inhassaro and Nova Mombane mini-grids would continue supplying the existing
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consumers and some additional demand with investments already in place, while FUNAE would need to
invest in some rehabilitation of the Vilankulos mini-grid to improve the reliability of its supply to the
existing consumers. The following assumptions are made; all costs are in constant 2002 prices:

e Tota investment cost: US$4.3 million. Thiscost includes a 2.4 MW gas turbine and distribution
extension.

e Gascost: priceof gasexportsto RSA (about US$ 0.74/GJ) plus 70% of gas transport costs (to take
account of transfers). At acrude oil price of US$21/barrel, the total gas cost is US$1.15/GJ.

e Fud efficiency of gasturbines: 69.4 kWh/GJ.

e Annua O & M: 2% of investment cost.

e Distribution losses 10% of generation.

Sensitivity Analysis:

Table 4.4
Sensitivity Case EIRR
Base case 17.3%
+20% increase in capital and O & M costs 14.1%
-20% decrease in benefits 15.8%
+20% increase in capital and O & M combined with 20% decrease in benefits | 12.7%
Crude oil price US$16/barrel 16.0%

The results of the sensitivity analysisindicate that project outcome is sensitive to demand levels
foremost. A lower than expected demand combined with increases in investment costs can switch the
project's NPV from positive to negative. These two variables should be monitored closely during
implementation.

The case with the lower crude oil price isinteresting since the lower crude oil price will result in lower
gas costs (the export price of gasis pegged to the international crude oil price) and hence lower system

operating costs. However, lower crude price could also lower kerosene prices. Thiswould result in
lower avoided costs and hence lower economic benefits. The net result in this caseis areduced EIRR.

Table4.5. Summary of Benefits and Costs of North Inhambane Mini-grid Component
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Horth Inhambane Mini-Grid

Capital costs
Incremental Generation (Incremental |Incremental Total Het

Demand Generation Generation |Distribution & Trans. 0&M Gas Total cost |benefits |benefits

MWh MWh MWh us§ "000 us§ "o000 us§ "000 us§ "000 US§ '000 |USE "000 (US$ 000
2003 3,230 3585 0 297 1,680 0 0 2177 0 2177
2004 34978 4 416 a1 E24 0 14 15 E53 135 -518
2005 5,104 5 EEE 2,081 462 167 29 38 G996 340 -355
2006 6,209 6,592 3308 445 0 4 G0 47 o300 -7
2007 7505 8.4 4 545 445 0 ob aa 89 TE2 173
2008 Q227 10,242 6 ESS 0 0 72 121 193 1,030 a7
2009 10,059 11,165 7580 0 0 79 138 M7 1,154 a7
2010) 10,891 11,165 7580 0 0 79 138 M7 1,274 1,057
2011 10,891 11,165 7580 0 0 79 138 27 1,373 1,156
2012 10,891 11,165 7580 0 0 79 138 vaird 1,388 1172
2013 10,891 11,165 7580 0 0 79 138 7 1,404 1,187
2014 10,891 11,165 7580 0 0 79 138 A7 1,404 1,187
2015 10,891 11,165 7580 0 0 79 138 7 1,404 1,187
20ME| 10,891 11,165 7580 0 0 79 138 7 1,404 1,187
2017 10,891 11,165 7580 0 63 79 138 279 1,404 1,125
2018 10,891 11,165 7580 0 1,19 79 138 1407 1,404 -3
2019 10,891 11,165 7580 0 27 79 138 843 1,404 SE1
2020 10,891 11,165 7580 0 -1,639 79 138 -1.422 1,404 2526

HPV (3 12%: $1.4 million

HPV (@ 10%: $2.1 milion

IRR: 17.3%

M ocimboa da Praia

The economic cost benefit analysis for this component calculated the incremental costs and benefits as
the difference between the "without the project” and "with the project” cases. In the without the project
case, the municipality would upgrade the 15 year old 400 kV diesel generator so that the system could
continue supplying the existing 170 consumers with electricity four hours aday. Inthe with the project
case, the concessionaire will upgrade both the generating capacity and the distribution network during the
period 2004-2008 to supply an increasing number of consumers. From 2009 onwards, the concessionaire
will connect the mini-grid to EdDM's national grid, and retire the diesel generators for back-up duty. Since
the interconnection will allow the concessionaire to reduce consumer tariffs, the analysis assumes that
the rate of household connections will increase at that time and also that the large industries will connect
to grid supply. There are currently about 10 large and medium industries and commercial establishments
which when combined, have some 300 kW installed capacity of diesel generators and generate about 800
MWh annually. The number of connectionsin 2015 will be about 2,200 of which 2,060 are households.
The estimate of electricity demand will increase from 200 MWh in 2002 to about 4,000 MWh in 2015.

In the immediate future, the construction of the Multifunctional Market, which is scheduled to open in
2004, will boost eectricity demand. Similarly the hotel, restaurant, seafood processing and other

devel opments currently underway will require areliable supply of electricity. The demand forecast is
based on the study by IED in September 2002 but reduced somewhat after discussions with DNE and
taking into account estimates of household incomesin the area by Austral Consutatoria e Projectos Lda
in November 2002 and data on households' consumption levels collected in the 1996/97 Household
Survey.

Benefits. Following the approach for the EdM and the North Inhambane component, the analysis of the

M ocimboa da Praia cal cul ates the benefits separately for new households, existing households, and
industrial/commercial establishments. The difference in the approach is that the benefits for new
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household consumers have to be cal culated separately for househol ds connecting to electricity supply
before and after the mini-grid is connected to EdM because the electricity tariffs change. Before
interconnection, the tariffs will be high on account of high supply costs when power hasto be generated
from diesel generators. |ED consultants calculated that Government needs to subsidize the investment
costs by 30 percent to 50 percent to achieve areasonable tariff level, i.e., about US$0.15/kWh (before
VAT) for medium and large domestic consumers and industries. After interconnection in 2009, the
tariffswill be closer to EAM's at about US$0.10/kWh (projected tariff before VAT) for large household
consumers and US$0.04/kWh for consumers using less than 50 kwWh/month.

The analysis assumes moreover that after the interconnection, households will increase their demand for
electricity to compensate for the "increased income" they receive as aresult of the tariff reduction. Since
there is limited data available on the current household electricity demand (electricity is currently not
metered) and the households income levels, the analyses takes guidance from the 1996/97 Household
Survey and electricity consumption in other mini-grids in Mozambique. A field survey by Austral
Consutatoria e Projectos Ldain November 2002 also provides guidance on households' consumption
preferences and their willingnessto pay for electricity. The modeling of the residential benefitsresultin
15-17 percent share of estimated households consumption going to electricity.

The benefits from existing consumers increasing demand is valued first at the high mini-grid tariff and
then after interconnection at the lower tariff of about US$0.11/kWh (including VAT). Kerosene usage
and its cost are the same as in the analyses for EAM and North Inhambane, discussed above.

For commercial and industrial consumers the analysis uses the avoided financial cost of diesel generation
asthe value of benefits. For those large commercial and industrial enterprises connecting to the
mini-grid that currently operate a diesel genset, the value of the substitute demand includes the cost of
diesdl fuel, and operation and maintenance of the genset (i.e., about US$0.17/kWh at a crude oil price of
about US$21/barrel). Thisfigureiscloseto the results of afield survey of anumber of existing
industries that indicated that they would be willing to pay about US$0.16/kWh for mini-grid supplied
electricity. For other industries the value includes also the investment cost of a diesel genset, increasing
the value to almost US$0.25/kWh. This value assumes that the new industries will be smaller than the
existing ones; hence their genset efficiencies will be lower.

Costs. Economic costs are the difference between power system costs for meeting the forecast demand
with this project and the system costs without the project. The analysis assumesthat if this project did
not materialize, the Mocimboa da Praia municipality would rehabilitate the generators and the network so
that it could continue supplying the existing consumers 4 hours per day with a satisfactory reliability.
The following assumptions are made; all costs are in constant 2002 prices:

e Tota investment cost: US$1.4 million. Thisincludestwo diesel generators, distribution network
extension and rehabilitation and a portion of the EAM investment in the 11 kV and 33 kV
transmission line connecting Mocimboa da Praia to the national grid.

Annual O & M: 3% of investment cost.

Distribution losses 10% of generation.

Transmission losses 4% of supply.

Electricity purchase cost: starting at US$0.01/kWh and increasing to US$0.02/kWh in real terms.
Fuel efficiency of diesels: 0.33 I/kWh for new diesels and 0.37 I/kWh for the existing ones.
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Table4.6. Summary of benefits and Costs of Mocimboa da Praia mini-grid component

System Tatal Industrial &
Mo of Energy  Energy supply | Incremental | Incremental | Incremental | Energy incremental | Residential | commercial [ Met
consumers  demand |requirement | Investments | O Fuel purchases | costs Eenefits Benefits benefits
‘ear Mwh MWh ‘oo UsE DoOUSE  00OUSE CO0OUSE | 000USE | 000USE 000 USE ‘000 UsE
2003 170 z0n ol 235 1] 1] 1] 235 1] 1] -236
2004 120 206 229 21 7 0.4 0 28 1 1] 27
2005 306 401 146 2 3 12 1] a4 a0 1] -3
2008 3T BEZ E24 45 n 36 0 a0 ar 28 25
2007 147 ] g2 145 n 52 1] 207 46 54 -07
2008 b42 a4 a934 aTe 15 EZ 0 455 &7 EZ -337
2003 T24 1,358 1509 128 26 E4 7 226 a7 00 24
2010 1027 2536 2818 43 jeli] -1 36 a7 173 166 24
201 1272 2AET 3,285 Ta 3z -18 43 126 217 173 254
20z 1518 3347 3T T3 4 -18 1 146 261 174 289
2013 1FEE 3738 4,152 T3 ar -18 53 157 305 176 324
2014 201E 413 4589 20 ek -18 ET 168 350 177 jelit]
2015 2263 4524 5027 52 H -18 TG 152 394 173 421
2016 2263 4524 5027 1] H -18 T3 nz 94 173 470
2017 2263 4524 5027 1] H -18 g2 105 394 173 468
2013 2268 4524 5027 1] H -18 25 L] 394 173 465
2013 2263 4524 5027 1] H -13 o] 1 394 173 462
2020 2263 4524 5027 -366 H -18 a1 -251 394 173 a24
MPYEI2 F1.064 971 594 50
P EI0s #1130 1133 $raz FTH
EIRF = 2095

1] negative investment cost in 2020 is a residual value of investment.
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Table4.7. Sensitivity Analysis

Sensitivity Case EIRR
Base case 20.7%
+20% increase in capital and O & M costs 15.5%
-20% decrease in benefits 17.2%
+20% increase in capital and O & M combined with 20% decrease in benefits 12.1%
Industrial demand -50% 16.7%

Solar PV Component

This component will install about 1,600 solar home systems (SHS) of 40 Wp capacity and 900 small
mobile systems of 12 Wp capacity. The project will subsidize the cost of the systems through a GEF
grant that will amount to US$2.6 per Wp. There will be no additional Government subsidies.

Experience in other countries shows high willingness to pay for the improved level of lighting that solar
PV systems provide compared to kerosene lighting. These benefits are represented by the increase in
consumer surplus (this analysis draws from the economic analysis of the Philippines solar PV system
project by Peter Meier in October 2002). To calculate the consumer surplus, the analysis estimates
demand curves for lumen-hours and radio/TV listening/viewing-hours, since their true shapeis not
known. The lower-case point of the demand curve is represented by the quantity-price pair of
lumen-hours from a kerosene lamp consumed at the prevailing price of kerosene. The upper-case point is
represented by the quantity-price pair of lumen hours from electric lighting consumed at the prevailing
electricity tariff. The demand curve for listening/viewing hoursis constructed in asimilar manner. In
line with the analyses of the other project components, the shape of the demand curve is assumed to be
semi-log of the form Q=A+B*InP.

The analysis assumes that atypical kerosene lamp, a Petromax lamp, will deliver 400 lumens per hour
and that households use the lamps an average of 4 hours per day. Survey data indicates that kerosene
consumption in Mozambique varies with incomes and that the average consumption of households
interested in solar home systems (SHS) could be in the order of 6 liters/month. For the SHS, the light
output is about 60 lumens/W. Assuming 4.2 peak sunlight hours per day, the SHS is capable to provide
162 Wh per day. It isassumed that 60 percent are used for lighting and 40 percent for radioand TV.
Table 4.8 shows the economic benefit and cost flows for the 40 Wp SHS. Again the model resultsin a
somewhat larger electricity consumption than indicated by household surveys: lighting accounts for
about 11 percent of the estimated average household income and radio/TV for an additional 7 percent. It
is concluded that thisis acceptable, given the quality of the available data (the results of a new household
survey will be available in December 2003).
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Table 4.8. Summary of benefits and costs of the 40 Wp solar home systems.

HPY @@

12% 1 2 3 45 » 10
Lighting costs PV
Allocated cost of total P cost GO0%
P costs financial F417 2 el 42 47 42 30
P costs levelized F417 74 74 74 74 74 74
P lighting 1000 lumen hr. 10023 1774 4774 4774 A774 4774 4774
FOPY FA000 lumen hr. | F0.042
P% price * PY lumen hr. Fher 574
Lighting costs, kerosene
Kerozene consumption litres 73 73 73 73 73 73
Kerozene consumption k] 113 20 20 20 20 20 20
Petromax lamp Flamp F209 70 1] 70 1] 70 1]
Wick, gauzes Fiquarter F23 4 4 4 4 4 4
Tatal financial cost of kero lighting Fa3d4 94 24 94 24 94 24
Kero lighting 1000 lumen hr 3,300 554 554 554 554 554 554
F(kero lighting Flumen hr. F0104
Kero price *kero lumen Hr. Fher 61
Radio/TV: PV system
Allocated costs of tatal PY cost 40%
P costs financial F275 180 14 25 32 25 20
P costs levelized ki F275 45 49 49 49 49 49
P non-lighting hourzfyear 10312 1825 1825 1825 1825 1825 1825
FPY) Fihr §0.027
P% price * PY lumen hr. Fher 449
Radio/TV: Battery
Dy cell expenditure Fher F10 2 2 2 2 2 2
Barrery charging & expenditure Fher F113 20 20 20 20 20 20
T%iradio viewing hours hourziyear 4125 730 730 730 730 730 730
Fbattery) Fhr F0.0350
Battery price * battery hours Fher F22
Het flows for 1,600 SHS systems
Benefits of P% lighting 1000 US% F955 o 2o 201 201 201 201
Benefits of P% radio 1000 USE F166 0 35 35 35 35 35
Total economic costs 1000 USE §537 503 45 93 105 93 GE
Met consumer benefits 1000 USE F287 | (503 180 143 131 143 170
PP E 2% F2a7
IRF 27 B%

In addition to the monetary benefits, solar PV systems also avoid air-emissions and burn injuries
associated with kerosene use. These avoided environmental and health damage costs represent benefits
that increase the level calculated above.
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Table 4.9. Make-up of the economic costs of a one 40 Wp SHS.

HPY

i 12% 1 2 3 4 5 6 7= 10
Cost of PV systems 4070
Doven payment 0% F201 226
ZEF 2.6 $itp F93 0 104
Loan principal o5 | 122
Financial cost F403 | 451
Finance F131 0 164
Loan repayment= 8% (F1317 0164
lezs duty 13% (F2E1 -28
lezs WAT 17 % (251 -B1
dealer margin
les= income tax on dealer margin | 35% (171 19
les= tranzfers [F2d41 27
Economic capital cost § $281 M5 1] 1] 1] 0 1] 1] 1]
0O&M costs
Bulb= F73 1] 0 35 0 35 0 35 0
Controller 53 0 1] 0 44 0 0 44 15
Battery F167 0 35 35 35 35 35 35 35
Financial cost to consumer $292 0 35 70 79 70 35 114 =0
lezs WAT 17% [F=0 1] B A2 13 12 -5 -19 -g
Economic 0&M cost § $243 0 28 = 1= = 29 a5 4
Total Economic Cost § $523 | 35 29 58 66 58 29 95 H

The analysis a so reconciled the economic and financial flows of the SHS component to allocate the costs
and benefits of the component among the consumer, the solar PV dealers, local financia institutions, and
GEF. Thisreconciliation shows that the Government will be among the winners. Thisis due to the taxes
and duties it will collect from the SHS systems. This revenue more than compensates the revenue |oss
from kerosene taxes that are much smaller than taxes on PV systems and components. The team
recommends that the Government review the taxation of solar PV systems during the project's first phase
with the objective of achieving amore level playing fields between the different energy systems.
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Annex 5: Financial Summary

MOZAMBIQUE: Energy Reform and Access

Years Ending

June
| IMPLEMENTATION PERIOD
| Year 1 | Year 2 | Year 3 | Year 4 | Year 5 | Year 6 | Year 7
Total Financing Required
Project Costs
Investment Costs 4.0 19.1 355 23.0 0.0 0.0 0.0
Recurrent Costs 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Project Costs 4.0 19.1 355 23.0 0.0 0.0 0.0
Total Financing 4.0 19.1 355 23.0 0.0 0.0 0.0
Financing
IBRD/IDA 3.0 11.3 17.1 8.8 0.0 0.0 0.0
Government 0.4 11 11 0.4 0.0 0.0 0.0
Central 0.4 15 16 04 0.0 0.0 0.0
Provincial 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Co-financiers 0.3 31 105 8.2 0.0 0.0 0.0
User Fees/Beneficiaries 0.0 1.3 3.2 3.2 0.0 0.0 0.0
EdM 0.2 14 25 14 0.0 0.0 0.0
GEF 0.1 0.9 11 10 0.0 0.0 0.0
Total Project Financing 4.0 19.1 355 23.0 0.0 0.0 0.0

Main assumptions:
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EdM Financial Summary

Historical Income Statement

US$ thousand

1998 1999 2000 2001
Average Exchange Rate (000'M T/U S$) 10 13.2 17 23
Operating Revenues 79,353.5 65,468.3 60,623.8 54,742.1
Electricity Revenues 78,481.8 64,717.0 60,196.0 53,985.4
Other Revenues 871.7 751.2 427.8 756.7
Operating expenses 81,234.9 63,918.4 62,545.4 53,857.7
Purchased Energy 12,000.0 8,518.5 11,142.5 8,669.7
Fuels 6,000.0 3,540.0 5,192.0 5,223.1
M aterials and Equipments 6,407.9 4,055.2 5,296.4 4,740.7
Personnel 14,411.3 15,023.9 13,080.8 13,048.7
M aintenance and Services 12,065.6 9,567.1 7,296.3 7,439.7
Other 2,377.3 2,183.4 3,722.5 3,103.5
Depreciation 27,972.8 21,030.4 16,814.9 11,632.3
Operating Income (1,881.4) 1,549.8 (1,921.6) 884.4
Extraordinary Result 13,483.1 6,776.6 843.3 14,344.6
Other Income 840.8 334.7 866.5 682.2
Extraordinary Profit (L 0ss) (6,298.6) (3,453.1) (2,617.3) (3,000.1)
Income Before Interest and T axes (7,339.2) (1,568.6) (3,672.5) (1,433.5)
Interest 3,006.9 3,288.0 3,408.6 4,339.0
Interest During construction 0.0 0.0 0.0 0.0
Operating Interest 3,006.9 3,288.0 3,408.6 4,339.0
Income T axes 641.6 174.5 264.1 86.8
N et Profit (10,987.7) (5,031.1) (7,345.2) (5,859.2)
Prior Y ear Results 0.0 (92.7) (221.2) (675.5)
Profit (L oss) for the Y ear (10,987.7) (4,938.4) (7,124.0) (5,183.7)

UsS$

885.4 996.2 1013 1074
88.6 65.0 59.4 50.3
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Historical Sources and Application of Funds

US$ thousand
1998 1999 2000 2001
Average Exchange Rate 10 132 17 23
('000 Metical/US$)
SOURCES
Internal Generation 34,629.9 26,063.9 12,035.1 (4,232.5)
Income Before Interest 5,502.3 5,033.6 (4,779.8) (15,864.8)
Depreciation 27,972.8 21,030.4 16,814.9 11,632.3
Other 1,154.8 0.0 0.0 0.0
Debt Service 3,006.9 3,310.0 3,437.4 4,371.0
Amortization 0.0 22.0 28.7 320
Interest 3,006.9 3,288.0 3,408.6 4,339.0
Internal Net Generation 31,623.0 22,753.9 8,597.7 (8,603.5)
Net Borrowings 21,929.1 18,750.0 24,017.6 17,404.3
World Bank 0.0 3,030.3 2,352.9 3,913.0.
Other Banks 0.0 15,151.5 21,058.8 13,043.5
Others 21,929.1 568.2 605.9 447.8
Equity Contributions 0.0 135 0.0 17
(including Revaluation)
TOTAL SOURCES 53,552.1 41,5175 32,615.4 8,802.6
APPLICATIONS
Investments 62,3 40.3 41,568.2 27,666.6 37,391.3
Plant In Service 43,566.3 34,090.9 11,882.4 1,739.1
Work In Progress 1,918.8 4,825.8 15,784.2 35,260.9
Financial Investments 16,855.2 2,651.5 0.0 391.3
Working Capital Increase (8,524.6) 265.2 49 94.1 (28,750.4)
Unrealized Differences (263.6) (315.9) (45.3) 161.7
TOTAL APPLICATIONS 53,552.1 41,517.5 32,615.4 8,802.6
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Aver.Exchange Rate ('000 MT/US$)

ASSETS
Fixed Assets in Operation

Less Accumulated Depreciation
Net Fixed Assets in Operation

Work in Progress
Other assets
Total Net Fixed Assets

Current Assets
Cash and Banks
Accounts receivable
Inventory

Accounts Prepaid
Other

Total Current Assets

TOTAL ASSETS

EQUITY AND LIABILITIES

Historical Balance Sheet

Equity

Capital

Retained Earnings
Capital Revaluation
Total Equity

Long-Term Debt
W orld Bank
Bank Loans
Others
Total Long Term Debt

Current Liabilities
Short-Term Debt

Current Portion of LT Debt
Accounts Payable

Other

Total Current Liabilities

TOTAL EQUITY AND LIABILITIES

US$ million
1998 1999 2000 001
10 13.2 17 23
274.4 300.9 237.9 187.6
0.0 99.8 91.8 77.8
274 .4 201.1 146.2 109.8
37.2 51.8 55.4 76.2
18.6 14.8 13.7 10.1
330.2 267.7 215.3 196.1
7.2 5.4 8.7 10.0
26.4 23.3 33.5 21.7
19.3 20.0 21.1 16.7
0.0 16.5 11.9 15.8
14.4 0.0 0.0 0.0
67.3 65.1 75.3 64.3
397.5 332.8 290.5 260.4
25.6 33.4 25.6 18.9
(42.9) (31.3) (32.4) (46.8)
170.6 131.2 100.4 75.9
153.3 133.3 93.5 47.9
20.0 18.6 17.9 15.2
118.7 86.0 85.5 90.2
2.6 2.6 2.6 2.4
141.2 107.2 106.0 107.7
0.0 7.7 5.9 6.5
0.0 22.3 28.7 32.0
51.6 49.5 25.7 31.7
51.4 12.8 30.7 34.6
103.0 92.3 91.1 104.7
397.5 332.8 290.5 260.4
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Projected Income Statement

| Estimate | Forecast
Year ending Dec. 31 2002 2003 2004 2005 2006 2007 2008
Exchange Rate (1000 Meticals) 24.1
Operating Revenues 74325 74355 86.352 101501 119.378 140407 151.509
Blectricity Revenues 73766 73796 85793 100942 118820 139.848 150.951
Other Revenues 0.559 0.559 0.559 0.559 0.559 0.559 0.559
Operating Expenses 63671 70965 78910 83203 90456 93955  97.565
Purchased Energy 7.906 7.906 9.171 9905 10697 11553 12477
Fuels 3.944 4220 4524 1.388 1.508 1512 1517
Materials and Equipments 14596 15617 16742 18091 19647 19706 19.765
Labor 15694 16793 18002 19453 21126 21189 21.253
Maintenance and Services 6.645 7.110 7.622 8.236 8.945 8971 8.998
Other 2.207 0.000 0.000 0.000 0.000 0.000 0.000
Depreciation 12680 19319 22849 26129 28534 31024 33555
Operating Income 10.653 3.390 7443 18298 28922 46451 53944
(+) Other Income (Expense) -16.804 0.000 0.000 0.000 0.000 0.000 0.000
Income before Interest and Taxes -6.150 3.390 7443 18298 28922 46451 53944
(4) Interest 3.006 9.440 5.062 6.94 6.660 4.292 4574
(-) Taxes 0.169 0.000 0.833 3.957 7792 14756  17.279
Net Income 9325 -6.050 1.547 7348 14470 27403  32.090
(-) Dividends 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Retained Earnings 9325 -6.050 1547 7348 14470 27403  32.090
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Projected Sources and Application of Funds

| Edtinrater] Forecat TOTAL
Yex adgDx 31 A2 2B 208 B A6 A7 AHORAH
SORCES
Interd Ganadian 636l 270 XN4B 041 L6654 K79 NV20 HBLER
IrareBdaelnaet Afte Taxes 639 33D 660 M3 21D 3A6BH IBA 107512
(+) Dgredation 260 19319 280 XHBIO 2B54 I IFH 1400
() Det Svice (7 (7130 (1280 (1483) (1649 (1739 (15237) (100L639
Aratizaion @ (60 (B (788 (989 (1303 (1063 (6159
Irterest @B @ @ @ @) (A2 @454 (@
Ne Intend Gangatian (13H 550 1668 KA RIS 4A34 598 108
Net Baronings g0 F20 4D N0 K5 1060 180 X2H)
IDA(WiidBark) Lo 00D 03X 360D 83 5 0O 000D 17
Ghe Loas 80 &850 500 980 210 000 000 1820
FuiureBaroning 000 1240 4380 12200 840 1060 180 &0
Equity Gotributias 00 000 000 000 00D 00 000 000
TOTAL SOURCES BAP 1P OB H7A B D94 BB 4258
APALICATIONS
Inetmats 510 7040 HO40 50 XH50 L0 LA IO
Digrilution A7 360 10 2060 1780 2110 2110 1600
Traemsm 2090 2650 1100 2480 390 1650 1650 11910
Gradian 00D 000 00D 380 380D Q90 090 940
Ghe 050 1230 1130 130 000 440 440 420
Warking Caaitdl I1naresse(Dereesd) ZI3b R3IP 1968 5LHZ4 2B 1304 1383 13488
TOTAL APALICATIONS BAP 1P OB DA B DH94 BB 4258
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Year ending Dec. 31
ASSETS

Fixed Assetsin Operation
Accumulated Depreciation
Net Fixed Assetsin Operation
Work in Progress
Other Assets

Total Net Fixed Assets

Current Assets
Cash and Banks
Accumulated Surplus
Accounts Receivable
Inventory
Other

Total Current Assets

TOTAL ASSETS

EQUITY AND LIABILITIES

Equity
Capitd
Retained Earnings
Capitd Revduation
Revauation Surplus
Total Equity

Long-Term Debt

Current Liabilities
Short Term Debt
Current Portion of Long Term Debt
Accounts Payable
Other Current Liabilities
Total Current Liabilities

TOTAL EQUITY AND LIABILITIES

Projected Balance Sheet

| Edtimate | Forecast |
2002 2003 2004 2005 2006 2007 2008
253715 321984 380.818 435485 475569 517.060 559.256
(90462) (109.781) (132.630) (158.759) (187.203) (218317) (251.872)
163253 212203 248188 276.726 288275 298.743 307.334
66.137 68268 58834 54667 40084 41492 42196
10000 10100 10100 10100 10100 10100 10.100
230390 290571 317122 341493 338459 350.335 359.680
10.436 7.995 7.864 8412 9902 1164 12579
0.200 0.145 0.063 0.075 0.048 0.020 0.003
35216 24599 21448 16824 19803 23308 25.158
16341 1484 17373 19371 20179 20912 21517
0.772 0.000 0.000 0.000 0.000 0.000 0.000
62964 47592 46749 44682 49933 55894  59.258
302354 338163 363871 386.174 388391 406229 418.937
18906 18906 18906 18906 18906 18906  18.906
(56.166) (62216) (60.669) (53321) (38.851) (11.448) 20643
75884 75834 75834 75834 75834 75834 75834
0.000 0.000 0.000 0.000 0.000 0.000 0.000
38624 32574 34121 41469 55939 83343 115433
180.096 261.858 298677 311165 303.863 290.747 281.8%4
6.500 6.630 6.763 6.898 7.036 7177 7.320
7.690 7.768 7.843 9809 13053 10.663 0.000
34444 20333 16467  16.833 8500 14300 14.300
35.000 0.000 0.000 0.000 0.000 0.000 0.000
83634 43731 31072 33540 28589 32140 21.620
302.354 338163 363871 386.174 388391 406.229 418.937
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Annex 6(A): Procurement Arrangements
MOZAMBIQUE: Energy Reform and Access

Procurement
General

Procurement of all Supply and Installation of Plant and Equipment, Goods and Works to be financed
under the IDA Credit will be in accordance with the appropriate Bank’s Guidelines: Procurement under
IBRD Loans and IDA Credits, (January 1995 and as revised in January and August 1996, September
1997 and January 1999). Consulting services by firms or individuals to be financed by IDA will be
awarded contracts in accordance with the Bank’s Guidelines: Selection and Employment of Consultants
by World Bank Borrowers, (January 1997 and as revised September 1997, January 1999, and May 2002).
The appropriate World Bank’ s Standard Bidding Documents for all International Competitive Bidding
(ICB) and National Competitive Bidding (NCB) with any appropriate modifications, will be used. The
World Bank’s Standard Request for Proposals (RFP) will be used for the selection of consultants. For
details on project costs by procurement arrangements refer to Table A.

Project Components:
There are five main components under this project. The output from each component is as follows:

e Power Sector Reform (to be implemented by DNE) is estimated to cost US$6.12 million (IDA
US$2.65 million). It consists of three parts and will allow: (i) EdM to be organized along business
centers (US$2 million -- financed by AfDF and DANIDA); (ii) private sector partnership in EdM's
Distribution and Supply business; and (iii) the establishment of a separate transmission company
(AfDF-funded). A Transaction Advisor will be procured under IDA financing to carry out all
activities up to financial close of the transaction (US$2.65 million).

e Grid-based Peri-Urban Electrification (to be implemented by EdM) is estimated to cost US$41.00
million (IDA: US$17.35 million) and will finance expansion of the electricity network to connect
more consumers. The following will be procured: consultancy services, comprising design, bid
preparation and evaluation, construction supervision, and technical assistance (US$3 million); supply
and installation (US$36.3 million); civil works (US$1 million); and goods (US$0.7 million).

e Independent Grid Rural Electrification (to be implemented by DNE) is estimated to cost
US$16.38 million (IDA: US$10.6 million) and will allow the private sector to establish three or four
new independent grids. The following will be procured out of the IDA amount for consultancy
services contracts: transaction advice (US$1 million), technical advisory services (US$0.4 million),
and a study to identify productive uses of electricity for income generation purposes (US$0.2
million). Therest of the amount will finance subsidies, based mainly on outputs (the number of
connection achieved). Annex 12 provides details of the OBA scheme.

e Renewable Energy and Cross-Sectoral Linkages (to be implemented by DNE, MISAU and
MINED) is estimated to cost US$9.55 million (IDA: US$4.12 million, GEF: US$3.09 million). Of
this amount, US$2.7 million will be used to procure solar PV systems for MISAU and MINED, on a
supply and installation basis; US$3.58 million will be used for various technical assistance
(consultancy and training) required to create a sustainable renewabl e energy market; and US$3.27
million, comprised of private equity, debt and GEF-funded output-based grants on a per Watt basis,
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will finance the supply of renewable energy systems by private sector suppliers. Prospective
suppliers will be pre-qualified based on minimum technical and financial criteria.

e Ingtitutional Development and Capacity Building (to be implemented by DNE) is estimated to
cost US$8.50 million (IDA: US$5.54) and will be used to procure: (i) consultancy for regulatory
and technical advisory services; (ii) legal and financial advisory services for the natural gas pipeline
project and other mega-projects; (iii) various training courses; (iv) individual consultants for the
DNE PCU, including a consultant to assist in preparing an M & E plan; (v) consultants to assist in

preparing the second phase of the program; and (vi) motor vehicles and office equipment for the
PCU.

Procurement Organization and Capacity Assessment

The project organization structures are shown below:

DNE PCU MISAU &
- - MINED
National Director
of Energy
Pascoal Bacel
Environmental Project Coordinator MINED PIU
Specialist (Simao)
to be appointed |
T || mommgaor | | fencemanager | [ PEETERET ] |M1sAU (eAco)
P . R (Albino M oamba) P .
(to be appointed) (to be appointed) (C. da Conceicao Jose)
Transaction Advisors*
International
. Consultants*
EdM PCU

Head of
Electrification

(Ernesto Frrnandes)

Director of . ;
Electrification Director of Finance
(M ax Tonela)

(M anuel Tuambe) ;F:;Srl])g:r?inb;z‘for
Procurement

Project M anager Finance M anager
(Joao Catine)* (to be appointed)

International
Consultants*

The Overall coordination of the project will be handled by the PCU in DNE. Procurement of all supply
and installation of plant and equipment, goods and civil works, and consultant services under the project
will be handled by four Project Coordinating Units (PCUs) formed by the five agencies that will be

responsible for implementing the program (see Annex 2 for detailed implementing arrangements). They
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are: the EdM for the Intensification Component, the Ministries of Health (MISAU) and Education
(MINED) for the Cross-sectoral components and DNE for all other components.

Other arrangements are as follows. Funds out of this Credit will be channeled from IDA either directly
to suppliers, to implementing agencies (public entities) through Special Accounts or to private project
sponsors through atrust account that will be managed by a commercia bank. The fundsto public
entities will be used for procuring works, various consultancy services for managing the program, for
providing advisory services to the private project sponsors, as well as for procuring office equipment,
furniture and vehicles.

A formal procurement capacity and summary risk assessments of the five agencies that will be
responsible for implementing the project has been carried out by IDA. It depicts salient features of the
procurement arrangements, controls systems and procurement methods and procedures, applicable to
each component and the overall project.

During the appraisal mission, a World Bank Basic Operations Procurement training was conducted.
About 12 staff members from all the five agencies participated in the training. This included the Director
of the DNE, the PCU Coordinator and the newly recruited Procurement Specialist. At the end of the
training, the PCU Coordinator was given a document on procurement filing guidelines and checklist for
PIUs and the updated WB procurement planning tools as guidance for the agencies to prepare their first
year procurement plans. To update the procurement knowledge of the agencies, the website of the latest
versions of the applicable WB-SBDs guidelines and manuals was given to the PCU Caoordinator to be
disseminated to the agencies that will be implementing the project.

In summary, the procurement capacity and risk assessments are rated fair (for the DNE, FUNAE and the
Ministry of Health) and satisfactory (for the EAM and the Ministry of Education).

The summaries of the procurement capacity assessments of the five agencies to implement the project are
asfollows:

Electricidade de M ozambique (EdM)

The Electrification and Projects Directorate (DEP) will manage the components to be implemented by
EdM. A Project Coordinator has already been appointed. He will be responsible for the intensification
component. He will be assisted by an engineer dedicated to the project, afinancial manager, an
accountant, and staff from a recently established environment unit of EdM.

The overall procurement capacity of EAM to implement IDA-funded procurement is rated aver age and
the risk assessment is average. Two key staff who will be involved in processing procurement are
familiar with World Bank procurement procedures and guidelines. They were responsible for executing
a component of the IDA-funded Urban Household Energy Project (Cr. 2033-MOZ), which was closed
about five years ago. According to the Implementation Completion Report No. 19449 dated June 17,
1999 factors external to the energy sector contributed to the slow pace of project implementation and
credit disbursement such as the weak banking sector, the cumbersome and lengthy Government review
and approval procedures for procurement of goods and recruitment of consultants. The DEP has also
handled procurement processing for DANIDA, NORAD, SIDA, AfDB and AfDF, applying bilateral
procurement procedures.

-85 -



The National Directorate of Energy (DNE) and Energy Fund (FUNAE)

The overall procurement capacity of DNE and FUNAE islow and the risk assessment ishigh. A Project
Coordinator, Accountant and Procurement Officer have been appointed. There isinadequate
procurement management capacity within the agencies; however most procurement will be handled by
international consultants. A few staff are familiar with WB procurement guidelines and procedures due
to their involvement in the procurement processing of the IDA-funded Urban Household Energy Project
(Cr. 2033-MOZ) which closed in 1999, and a minor component of the ongoing Gas Engineering Project
(Cr. 2629-MQZ).

The Ministry of Health (M1 SAU)

The overall procurement capacity of MISAU is currently low and the risk assessment is high. The
Procurement Unit (GACOPI) which is managed by a Procurement Assistant and assisted by a
Procurement Consultant, and a Procurement Secretary from Crown Agents, will be responsible for
handling the procurement of the cross-sectoral component of the project. MISAU isin the process of
hiring a consulting firm/procurement agent to handle goods contracts.

The Procurement Unit (GACORI) is familiar with WB procurement guidelines and procedures due to
their implementing an ongoing IDA-funded project (Cr. 2788-MOZ). A matter of concern isthe fact that
two key staff of GACOPI who were responsible for fiduciary matters, resigned from MISAU recently.

The Ministry of Education (MINED)

The overall procurement of MINED is high and the risk assessment islow. The Procurement Unit is
headed by the Director of Administration and Finance. A Procurement Advisor, Procurement Assistant,
Administrative Assistant and Logistics Assistant work in coordination with the head of the department of
internal administration who reports to the Director of Administration and Finance. The Procurement
Advisor of the Administrative and Finance Department who will be responsible for handling the
procurement of the cross-sectoral component of the project, has good knowledge of international
procurement and IDA rules.

The Procurement Unit is familiar with World Bank procurement guidelines and procedures due to its
implementing an ongoing IDA project (Cr. 3172-MOZ), which has not faced any procurement issues. A
Post Procurement Review (PPR) was conducted on March 6, 2003, which concluded that MINED had
generally complied with the agreed provisions.

Other Arrangements

It is highly recommended that staff who will be involved in the implementation of the various
components of the project are sponsored by the project to attend one or more of the World Bank external
procurement workshops/seminars held in the region, ESAMI in Arusha, Tanzania. During the first phase
of implementation, the PCU should hire international consultants to assist in processing procurement.
Summary Risk Assessment and Action Plans

The overall assessment indicates that the procurement system has serious institutional, legisative and

manpower weaknesses which have a negative impact on the use of Government funds and sometimes
affect funds from donor agencies including the Bank. These weaknesses affect procurement processing
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in the energy sector as awhole and also commercial activities, including imports and banking services.

An action plan to support the objectives to reform and achieve acceptable standards of transparency,
economy and efficiency is proposed as follows:

e Appointment of suitably qualified personnel.

e Training of procurement staff.

e Recruiting procurement consultants to assist the PCUs in supply and installation of equipment
design, and construction supervision.

e Assigning the EAM experienced staff who have been working for the AfDF financed power projects
as PCU team members prior to project effectiveness.

e  Updating the knowledge of the PCU and procurement staff through participation in regional Bank
procurement workshops; and providing all the relevant WB-SBDs, RFP, Guidelines manualsto the
PCU prior to project effectiveness; and

e Ensuring that the PCU staff acquaint themsel ves with the nation-wide initiatives for procurement
reform and follow the recommendations of the recent Country Procurement Assessment Report
(CPAR) for Mozambique.

Procurement Planning: A final Overall Procurement Plan (OPP) for all the components which forms
part of the Project Implementation Plan (PIP) has been prepared by DNE, EAM, MISAU and MINED.
The OPP includes relevant information on supply and installation of plant and equipment and consulting
services as well as the timing of each milestone in the procurement process. The first year's Detailed
Procurement Plan (DPP) is being prepared. The DPPs for the remaining years of the project, indicating
the procurement method and processing time for each contract, will be submitted to IDA every year for
its review and comments not later than three months before the end of each fiscal year.

Advertising: A General Procurement Notice (GPN) will be published in the UN Development Business
(UNDB) in July 2003. It will indicate all the procurement contracts estimated to cost the equivalent of
US$100,000 or more where the International Competitive Bidding (ICB) method of procurement will be
used. All consultancy assignments estimated to cost the equivalent of US$100,000 or more will be
advertised in an international newspaper and in the UNDB. In addition, expressions of interest may be
sought from prospective consultants by advertising in a national newspaper or technical magazines. In
the case of assignments estimated to cost US$100,000 or |ess the assignment may be advertised
nationally and the short list may be made up entirely of national consultants, provided that at least three
gualified national firms or individuals are available in the country and foreign consultants who wish to
participate, are not excluded from consideration.
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Procurement methods (Table A)

Table A: Project Costs by Procurement Arrangements

(US$ million equivalent)

1
Procurement Method

Expenditure Category ICB NCB Other’ N.B.F. Total Cost
1. Works 19.98 2.00 1.60 20.00 43.58
la. Supply & Installation (13.20) (12.00) (1.52) (1.15) (0.00) (14.67)
1b. Civil Works (1.47)

2. Goods 0.70 0.60 0.50 0.00 1.80

2. Goods (0.50) (0.50) (0.44) (0.00) (1.44)

3. Services 0.00 0.00 15.11 1.00 16.11

3. Consultants (0.00) (0.00) (9.77) (0.00) (9.77)

4. Miscellaneous 0.00 0.00 16.38 0.00 16.38

Sub-projects funded by the (0.00) (0.00) (11.75) (0.00) (11.75)

MECS

3. Training 0.00 0.00 3.04 0.00 3.04
(0.00) (0.00) (2.05) (0.00) (2.05)

4. Total Grants/PPF Advance 0.00 0.00 0.60 0.00 0.60
(0.00) (0.00) (0.60) (0.00) (0.60)

(i) PHRD Grant (0.36)

(Bank-executed)

(i) PHRD Grant (0.19)

(Recipient-executed)

(iii) PPF Advance (0.60)

(iv) GEF PDF-B Grant (0.30)

TOTAL Project Cost

Of which IDA-funded Cost is

Total 20.68 2.60 37.23 21.00 8151

(12.50) (2.02) (25.76) (0.00) (40.28)

Y Figures in parentheses are the amounts to be financed by the IDA Credit. All costs include contingencies.

Z Includes civil works and goods to be procured through national shopping, consulting services, services of

contracted staff of the project management office, training, technical assistance services, and incremental operating
costs related to (i) managing the project, and (ii) re-lending project funds to local government units.

3/ The numbersindicating IDA Credit financing include amounts advanced or expected to be advanced by the

PHRD Grants (Bank-executed US$0.356 million; Recipient executed US$0.192 million and PPF Advance US$0.82

million).

4/ “N.B.F.” means Not Bank-Funded.
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Procurement Method: All contracts for supply and installation of plant and equipment, goods and
works estimated to cost more than US$100,000 equivalent will be procured through International
Competitive Bidding (ICB). Thisincludes:

Goods and Works by Government Sponsors and others: All contracts for goods, works, and
concessions estimated to cost US$100,000 or more will be procured through ICB in accordance with
provisions of Section Il of the Guidelines and paragraph 5 of Appendix 1 thereto. To the extent possible,
contracts for similar goods and works will be grouped into packages of US$100,000 and more so that
they can be launched using ICB to obtain more favorable prices. Contracts for goods and works
estimated to cost US$30,000 equivalent or more, up to an aggregate of US$1.5 million may be procured
through National Competitive Bidding (NCB) in accordance with the provisions of paragraphs 3.3 and
3.4 of the Guidelines. Goods estimated to cost US$30,000 equivalent or less per contract, up to an
aggregate amount of US$1.5 million equivalent may be procured through shopping procedures by
soliciting at least three quotations from different suppliers, in accordance with provisions of paragraphs
3.5 and 3.6 of the Guidelines and June 9, 2000 Memorandum “ Guidance on Shopping” issued by the
Bank. Procurement of goods and hiring of facilities for training purposes, such as workshops, will also
be carried out through shopping procedures. Records of award decisions on the shopping procedure will
be kept for Bank's ex-post reviews. All contracts for minor works estimated to cost less than US$30,000
equivalent may be procured under lump-sum fixed-price contracts awarded on the basis of quotations
obtained from three qualified domestic contractorsin response to awritten invitation.

The above aggregate values for NCB and shopping methods for goods are limited and cannot be
exceeded without prior Bank clearance. The procurement units responsible for the project will maintain
atracking system to monitor such procurement in order to alert the Bank in atimely manner when this
OCCurs.

Procurement of Consultant Services

Procurement Methods. Asarule, consultant services will be procured through Quality and Cost Based
Selection (QCBS) in accordance with the provisions of Section Il of the Consultant Guidelines and
provisions of paragraphs 3.13 through 3.18 of the Guidelines. All consulting service contracts costing
more than US$100,000 equivalent for firms will be awarded using the QCBS method. For transaction
advice, procurement will be through QCBS. Consulting service contracts estimated to cost |ess than
US$50,000 for firms may be awarded through the Consultants' Qualifications (CQ) selection method in
accordance with the provisions of paragraph 3.7 of the Guidelines. All consulting services of individual
consultants will be procured under individual contractsin accordance with the provisions of paragraph
5.1t0 5.3 of the Guidelines. In exceptional cases, Single-Source selection will be used in accordance
with the provisions of paragraphs 3.8 to 3.11 of the Guidelines. Single-Source selection could be used
for contracts of US$10,000 equivalent or less subject to an aggregate ceiling of US$50,000. Procurement
for subproject devel opment by the sponsors for consultant services under US$50,000 can follow standard
commercial practices. In particular, the consultant’s qualifications must be adequate to perform the
requested services, and the rates must be consistent with comparable consultants of similar capabilities
and experience. The short list of consultants for services estimated to cost US$100,000 equivalent or
less per contract, may comprise entirely national consultants in accordance with the provisions of
paragraph 2.7 of the Guidelines.
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Private Concessions (Sub-pr oj ects)

For the private concessions, whenever competitive procedures are used, the selected sponsors will be
allowed to procure goods, works and services using established commercia practices. In cases where
sponsors are not selected on a competitive basis (due to particular circumstances precluding aviable
market response in remote areas), the sponsors will be required to procure goods, works and servicesin
accordance with the Association's procurement guidelines and the agreed procurement arrangements for
the project.

Training: Thetraining activitieswill generally cover ingtitutional and capacity building in all the
project components. It is envisaged that there will be various training modules for operating staff,
estimated to cost US$3.04 million equivalent in total. Also there will be: on-the-job training and hiring
consultants for devel oping training materials, conducting training, and support for training activities
through seminars, workshops and training in the region and abroad based on individual needs as well as
group requirements. A detailed training program giving categories of training, number of trainees,
duration of training, staff months, timing and estimated cost etc., will be submitted to IDA for review and
approval prior to initiating the training process. The appropriate methods of selection will be derived
from the detailed schedule. The procurement of these activities will also be in accordance with the
provisions of paragraph 1.20 of the Guidelines.
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Table Al: Consultant Selection Arrangements (optional)
(US$ million equivalent)

Selection Method
Consultant Services

Expenditure Category QCBS QBS SFB LCS CQ Other N.B.F. | Total Cost'
A. Firms 13.37 0.00 0.00 0.00 0.21 0.05 2.00 15.63
(9.42) | (0.00) | (0.00) | (0.00) | (0.21) | (0.04) | (0.00) | (9.67)
B. Individuals 0.00 0.00 0.00 0.00 0.00 0.48 0.00 0.48

(0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.10) | (0.00) | (0.10)
Total| 13.37 | 000 | 0.00 | 0.00 021 | 053 | 200 16.11
(9.42) | (0.00) | (0.00) | (0.00) | (0.21) | (0.14) | (0.00) | (9.77)

1 . . .
Including contingencies

Note: QCBS = Quiality- and Cost-Based Selection
QBS = Quiality-based Selection
SFB = Selection under a Fixed Budget
LCS = Least-Cost Selection
CQ = Selection Based on Consultants' Qualifications
Other = Selection of individual consultants (per Section V of Consultants Guidelines), Commercial
Practices, etc.
N.B.F. = Not Bank-financed
Figures in parentheses are the amounts to be financed by the Bank Credit.
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Prior review thresholds (Table B)

Review by I DA

Table B providesthe prior review thresholds. Each supply and installation of plant and equipment
contract estimated to cost US$100,000 equivalent or more, each goods contract estimated to cost
US$100,000 equivalent, and each civil works contract estimated to cost US$100,000 equivalent will be
subject to IDA prior review as set forth in paragraphs 2 and 3 of Appendix 1 to the Guidelines. The first
two private concessions (sub-projects) will be subject to IDA prior review. All other contracts will be
subject to post review in accordance with paragraph 4 of Appendix 1 of the Guidelines. All terms of
references, all consulting contracts exceeding US$50,000 for individuals and US$100,000 for firms, and
all training will be subject to IDA prior review. All Single Source selection —regardless of value,
assignments of acritical nature as determined by IDA or amendments of contracts raising the contract
value above the prior review thresholds, will be subject to IDA prior review.

Table B: Thresholds for Procurement Methods and Prior Review’

Contract Value

Contracts Subject to
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Threshold Procurement Prior Review
Expenditure Category thousands) Method (US$ millions)
1. Works
- Supply and Installation | equal or greater than ICB All contracts greater than
100,000 300,000
Concessions
equal or greater than ICB All contracts greater than
100,000 100,000
less than 100,000 NCB All post review
equal or greater than ICB All contracts greater than
- Civil Works 100,000 100,000
Concessions
equal or greater than ICB All contracts greater than
100,000 100,000
greater than 30,000 and NCB All post review
less than 100,000
less than 30,000 minor works based on All post review
quotations
2. Goods
- Office Equipment, equal or greater than ICB All contracts greater than
Computers & Vehicles 100.000 100.000
equal to 30,000 or less NCB All post review




than 100,000
Lessthan or equal to Shopping All post review
30,000
Concessions
equal or greater than ICB All contracts greater than
50,000 100,000
L ess than 50,000 NCB All post review
3. Services
(Consultants) Equal or greater than QCBS All contracts greater than
Firms 100,000 100,000
Firms i
L ess than 50,000 CQ All post review
Individuals IC All contracts greater than
50,000
Individual/Firms No threshold (All) ss All contracts
4. Training Various Training Modules Various * To be determined
5. Miscellaneous

Total value of contracts subject to prior review: US$30 million
Overall Procurement Risk Assessment: High
Frequency of procurement supervision missions proposed:  One every 6 months
(includes special procurement supervision
for post-review/audits)

*/ A detailed training program giving categories of training, number of trainees, duration of
training, staff months, timing and estimated cost etc., will be submitted to IDA for review and approval
prior to initiating the training process. The appropriate methods of selection will be derived from the
detailed training schedule.

NOTE:
ICB = International Competitive Bidding
NCB = National Competitive Bidding
ISINS = International Shopping/National Shopping
QCBS = Quality- and Cost-Based Selection
CQ = Consultants’ Qualifications
IC = Individual Consultants
SS = Single Source
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Agencies Risk Assessments

EdM Average
DNE/FUNAE High
MISAU High
MINED Low

Overall Procurement Risk Assessment: High

The frequency of procurement supervision missions proposed: Threein the first year of implementation

and at least two in the subsequent years. (Thisincludes special procurement supervision for
post-review/audits).

1\Thrashol ds generaly differ by country and project. Consult "Assessment of Agency's Capacity to Implement
Procurement" and contact the Regional Procurement Adviser for guidance.
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Annex 6(B): Financial Management and Disbursement Arrangements
MOZAMBIQUE: Energy Reform and Access

Financial M anagement

1. Summary of the Financial Management Assessment

Organizational Structure. The Project has three main implementing agencies directly involved in
component management: DNE through its PCU, EdM, and FUNAE. The Ministries of Health (MISAU)
and Education (MINED) will be direct beneficiaries of project activities under the Renewable and
Cross-Sectoral component. Through this component, electricity will be provided to Government service
centers like schoals, clinics and agricultural centers. These ministries will not be involved directly in
funds management.

FUNAE will be involved as a management/implementing agent, but will not directly manage a Special
Account. The Special Account for Component 3, Independent Grids, will be held by a Trust Agent
acting for FUNAE and DNE.

The Project has five components as follows:

1 Power Sector Reform 6.12 2.65
2 Grid Electrification 41.00 17.35
3 Independent Grids 16.38 10.60
4 Renewable Energy, Cross-Sectoral 9.55 4.12
(GEF: 3.09)
5 Institutional Strengthening and 8.47 5.54
Capacity Building
TOTAL 81.52 40.26

Accounting System, Accounting Policies and Procedures. The Government accounting systemis
based on manual, single entry, cash-based system. EdM uses the national corporate chart of accounts and
adouble-entry, accrual based system. Government and parastatal accounts are maintained on a variety of
platforms, including accounting software, excel spreadsheets, and manual books of registry.

The PCU for this Project will invest in an accounting and financial management system, and install that
system at the central PCU. EdM will rely on its own internal (excel-based) project management system
to control funds and produce its required reports. The FUNAE/Trust Agent system will be defined only
when the TORs of the Trust Agent are finalized.

The central PCU will use a double-entry cash-based system to produce financial data on the components
it manages. Thiswill be maintained on an information system as discussed above. The form of reporting
to the PCU for consolidation that other IAswill be required to follow will be defined in the PCU Project
Financial Procedures Manual.

-905-



Books of registry. In addition to any information system installed, and the books needed to maintain an
accurate and compl ete record of transactions, the various implementing agents will maintain a set of
additional books of registry, either within or outside their systems, for control purposes. These books
include:

1 A Fixed Asset Register at each |A (Implementing Agency).
2. A Contracts Register at each |A.
3. Books of control for document deliveries and controlled stationery such as checks.

Budgeting. For the purposes of the credit, each |A will produce annual procurement and disbursement
plans that will be consolidated at the PCU and used to monitor and plan cash flow needs. The PCU
Coordinator and the Coordinators at the other IAswill be responsible for authorizing expenditures for
their respective components in accordance with the agreed budgets.

Reporting (Financial Monitoring Reports). The following quarterly FMRs will be produced by each
IA and consolidated by the PCU:

1 Sources and Uses of Funds by Project Category.
2. Uses of Funds by Project Component.

3. Physical Output Monitoring Report.

4, Procurement Monitoring Reports.

The formats were prepared by negotiations. Each IA of the Project must be capable of producing FMRs
by effectiveness. In addition, the PCU must demonstrate its capacity to produce the consolidated
reporting by credit effectiveness.

Project Financial Statements. In addition to the monthly reconciliations and quarterly monitoring
reports, the Project will produce annual Project Financial Statements for analytical and audit purposes.
These Financial Statements will be composed of:

1 A Consolidated Statement of Sources and Uses of Funds (showing IDA and Counterpart Funds
aswell as funds provided by donors).
2. A Statement reconciling the balances on all Bank Accounts to the bank balances on the

Statement of Sources and Uses of Funds.

3. SOE Withdrawal Schedule, listing individual withdrawal applications relating to disbursements
by the SOE Method, by reference number, date and amount.

4, A Cash Forecast for the next two quarters.

5. Notes on significant accounting policies and accounting standards adopted by management when
preparing the accounts; and on any supplementary information or explanations that may be
deemed appropriate by management to enhance the presentation of a"true and fair view".

Monitoring. Project monitoring will take the following forms:

e Management oversight by the PCU of other I1As.
e Annual externa audit of the Project finances.
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Impact of Procurement Arrangementson Financial Management. Procurement at the PCU for
DNE-managed components and the FUNAE-managed components will be under the management of the
Procurement Specialist. EAM will manage procurement of works and goods through its technical team.

Staffing and Training. The central PCU has afinancial manager on staff. The manager has little WB
experience, but has already been on one training course in Maputo on WB Financial Management and
Disbursements and is aware that further training is necessary. This financial manager will also work
closely with the financial management consultant being contracted to set up PCU financial management
systems.

EdM has appointed afinancial manager. The Trust Agent that will manage the FUNAE SA has not been
appointed; therefore the Trust Agent and EAM staff qualifications could not be assessed.

Training Plan. All Accountants, and some administrative and procurement staff will be given training,
as appropriate, in the following areas: (a) Financial Management, including internal controls, information
systems and computer applications; and (b) Procedures relating to use of funds e.g. IDA (Special
Account, SOEs, Procurement, FMR etc.) and Government regulations. On-the-job coaching will be
provided. Training on the new financial management system must be completed before Project
effectiveness. Additional on-the-job training will most likely be necessary.

Risk Assessment. The overall conclusion of the Country Financial Accountability Assessment (CFAA)
dated December, 2001 is that “ public sector financial management systemsin Mozambique are very
weak, as evidenced by the Report of the Tribunal Administrativo of the Government General Accounts
Report for 1998. The Government General Accounts Report (Conta Geral do Estado, CGE) was
published and audited by the TA for the first time during 1999 and 2000, and will require substantial
strengthening over severa years. Intheinterim, risk of waste, diversion and misuse of funds are assessed
ashigh. The public sector financial environment in Mozambigue denotes a situation of high fiduciary
risk: material receipts and payments are excluded from the budget and from Government accounting and
reporting system; accounting systems and standards are outmoded; internal and external auditing require
substantial support; and parliamentary oversight requires strengthening. Efforts have been madein
recent years to reduce the fiduciary risk through (among other measures) the strengthening of the internal
audit capacity of the IAD, and the creation of external audit capacity within the AT. Both of these efforts
(aswell as others) need to be intensified, because thereis still alot of work to be donein thisarea.”

Project Risks. Again from the CFAA: “Because of the high fiduciary risk, IDA has taken special
measures to ensure adequate financial management of its portfolio. Project management units are
often established to manage IDA-financed projects and Bank funding is “ring-fenced” to mitigate
fiduciary risk. Accounting staff are hired as consultants, typically on salaries higher than civil service
salaries, to work on projects, even when a Ministry implements those projects. IDA projects are
invariably audited by one of the “Big Four” international audit firms.”

Generadly in Mozambique, there are high financial management risks due to aweak control and low
capacity environment. Government accounts are regularly late and incomplete. Inter-agency reporting is
dow and sometimes difficult to achieve, where hierarchical lines are blurred or are foreign to the
day-to-day structures and management of the institution. Accountability chains are weak, and penalties
are extremely light or non existent.
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Specific Project risks here include:

1 Delays in the appointment of the Trust Agent due to delays in beginning the selection process.

2. Delays in implementation due to poorly defined procedures for inter-agency cooperation in
financial management and reporting.

3. Delays in implementation due to the need to design the subsidy mechanism only after the

transaction agent is mobilized.

Additionally, risks often faced by projects in Mozambique include:

D Illiquidity at the central treasury delaying project implementation through lack of counterpart
funds and/or inability to access counterpart funds because the project is not “inscribed” in the national
budget. For example, this project is scheduled to become effective mid-year. Counterpart funds should
already have been authorized for thisfiscal year. However, the Government will not authorize a project
“inscription” into the national budget before the project is negotiated. If negotiations are after the
beginning of the fiscal year, and the project effectiveness date isin the same year, IAs amost invariably
find themselves unabl e to inscribe the project timely. They reach effectiveness without the required
counterpart funds and have no prospect of accessing them, except through extraordinary measures, until
the following calendar year.

2 Weak financial management and procurement capacity at the PCU delaying implementation.

(©)) Delays in implementation due to the time and capacity required to train staff to an adequate level
to manage a ring-fenced Project management structure.

Conclusion. Based on the evaluation above, the Project does not currently satisfy minimum World Bank
financial management requirements. In order to establish an acceptable control environment and to
mitigate financial management risks the various measures should be taken by the due dates as indicated
in the table below. The project financial management risk is assessed as being moderate provided that
the financial management arrangements are properly implemented and the following financial
management action plan satisfactorily addressed in practice.
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Financial M anagement Action Plan

Action Due Date Conditionality
Individual and Consolidated (if different) Negotiations Condition of
Financial Monitoring Report formats Negotiations
agreed. Report formats for EAM, FUNAE,

and DNE must be compatible.

Qualified and experienced Financial Negotiations Condition of
Managers working at the Project Units at Negotiations
DNE and EdM.

Training for Financial Managers at EDM and | Effectiveness Condition of
DNE on World Bank FM and Procurement Effectiveness
procedures.

Financial Management System (FMS) Effectiveness Condition of
designed and installed at the DNE PCU and Effectiveness
the EDM PCU. Thisincludes:

-- Procedures Manuals

-- Information System

-- Training

Qualified and experienced Trust Agent Effectiveness | Condition of
competitively appointed. Trust Procedures Effectiveness
Manual finalized.

Trust Agent, DNE and FUNAE personnel Effectiveness | Condition of
trained in the subsidy mechanism and its Effectiveness
procedures.

Counterpart Funds and US Dollar Accounts | Effectiveness Condition of
opened for Project funds at DNE and EdM Effectiveness
Relevantly qualified external auditors for the | Effectiveness Condition of
project appointed on approved terms Effectiveness
of reference.

Ability to prepare FMRs demonstrated at Effectiveness | Condition of
each Project IA (or, in the case of FUNAE, Effectiveness

at the Trust Agent managing the Trust
Specia Account). Ability to produce
consolidated FMRs demonstrated by DNE
in cooperation with all other Implementing
Agents.
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2. Audit Arrangements

Internal Audit. Takinginto account that the internal audit functions are weak, there needs to be strong
supervision and quality assurance at al |Asinvolved in the Project. The day-to-day supervision of
accounting functions will be assured by the organization structure of the Project, which callsfor a
Financial Manager at each implementing agent. The Financial Manager will be responsible for direct
operational supervision of the |As special account, and the manager at the DNE PCU will be responsible
for consolidated reporting.

External Audit. Relevantly qualified, experienced and independent auditors will be appointed on
approved terms of reference. The external audit will cover all World Bank funds and Counterpart funds
a al IAs. The DA Credit Agreement will require the submission of audited financial statements
(consolidated) to the Bank within six months after the year-end. The formats to be adopted will be
documented in the Financial Procedures Manual.

Besides expressing a primary opinion on the audited financial statementsin compliance with
International Auditing Standards, the auditor will be required to include a separate paragraph
commenting on the accuracy and propriety of expenditures withdrawn under SOE procedures and the
extent to which these can be relied upon as a basis for loan disbursements. Regarding the Special
Accounts, the auditor will also be expected to form an opinion as to the degree of compliance with World
Bank procedures and the balances at the year-end.

In addition to the audit report, the auditor will be required to prepare a separate Management L etter
giving observations and comments, and providing recommendations for improvements of accounting
records, systems, controls and compliance with financial covenantsin the IDA Agreement.

Supervision. Financia management supervision will be carried out regularly by the project FM S at |east
once ayear. In addition, the project would be submitted to regular SOE reviews as required by the
World Bank. The FMSwill also:

e Conduct a FM supervision before effectiveness/disbursement.

e Review thefinancia component of the quarterly FMRs as soon as they are submitted to the World
Bank.

e Review the annual Audit reports and Management letters from the external auditors and follow-up
on material accountability issues by engaging with the TTL, Client, and/or Auditors.

3. Disbursement Arrangements

World Bank credits in Mozambique are generally controlled through separate bank accounts (Special
Accounts { SA}) managed by a Project Coordinating Unit (PCU). Normally, in WB credit management
in Mozambique, the GoM agrees to open a separate Project Account (PA) where counterpart funds are
deposited in agreed amounts and managed by the PCU to fulfill counterpart financing requirements.

This Project will adopt the SA and PA structure. 1Aswill manage Special Accounts and Project
Accounts for counterpart funds. The chart below illustrates the banking and flow of funds arrangements
for general project management, while the diagram that follows shows the flows of funds for the subsidy
mechanism disbursed by the Trust Agent.
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Allocation of credit proceeds (Table C)

IDA Categories

Expenditure Category

Amount in US$ Million

Financing Per centage

1. Sub-projects funded by the MECS 11.75  |100% of amounts disbursed
2. Works 100% foreign, 85% local
- Grid-based electrification (EdM) 11.10
- Cross-sectora links (MISAU) 0.91
- Cross-sectoral links (MINED) 021
3. Goods 100% foreign, 85% local
- Grid-based electrification (EdM) 0.50
- Cross-sectoral links (MISAU) 0.05
- Cross-sectoral links (MINED) 0.05
- Institutional and capacity building 0.85
4. Consultancy 86%
- Grid-based electrification (EdM) 2.30
- Cross-sectoral links (MISAU) 0.15
- Cross-sectoral links (MINED) 0.15
- Institutional and capacity building 3.80
- Sector reform 2.37
- Independent grid electrification 1.20
5. Training 100% foreign, 85% local
- Grid-based electrification (EdM) 0.30
- Cross-sectoral links (MISAU) 0.05
- Cross-sectoral links (MINED) 0.05
- Institutional and capacity building 0.60
6. Unallocated 3.87
Total (IDA) 40.29
GEF Categories
- Works (grants) 152  |100% of grant amount
- Consultancy services 092 |86%
- Training 0.35 |100% foreign, 85% local
- Unallocated 0.30
Total (GEF) 3.09
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Use of statements of expenditures (SOESs):

The threshold for SOEs will be set at US$300,000 for supply and installation; US$100,000 for goods,
works, and consultancy contracts for firms; and US$50,000 for consultancy contracts for individuals.

Special account:

To facilitate disbursement of eligible expenditures, EDM and DNE will open accounts with a commercial
bank to cover local and foreign currencies of IDA's share of eligible expenditures (for parts of the project
asdescribed in Schedule 2 of the Development Credit Agreement) as follows:

Special Account A (DNE): Denominated in US dollars, disbursements from IDA credit for Part A, C
and D.

Special Account B (EdM): Denominated in US dollars, disbursements from IDA credit for Part B.
Special Account C (DNE): Denominated in US dollars, disbursements from GEF for Part D.
Project Account A (EdM): Counterpart funds for Parts A, C and D.

Project Account B (DNE): Counterpart funds for Part B.
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Annex 7: Project Processing Schedule
MOZAMBIQUE: Energy Reform and Access

Project Schedule Planned Actual
Time taken to prepare the project (months) 32
First Bank mission (identification) 09/18/2000 09/18/2000
Appraisal mission departure 02/10/2003 02/16/2003
Negotiations 05/19/2003 05/19/2003
Planned Date of Effectiveness 10/15/2003
Prepared by:
Reynold Duncan, Team Leader, AFTEG
Preparation assistance:
Lily Wong Chun Sen, Program Assistant, AFTEG
Bank staff who worked on the project included:
Name Speciality
Reynold Duncan Senior Power Engineer and Team Leader (AFTEG)
Paivi Koljonen Senior Energy Economist (AFTEG)
Y uriko Sakairi Senior Economist (AFTEG)
Alan Townsend Senior Private Sector Development Specialist (PSAPP)
Helena Kofi Procurement Analyst (AFTEG)
Trine Refsbaek Cross-sectoral Consultant (AFTEG)
Johannes Exel Renewable Energy Business Specialist Consultant (AFTEG)
Julius Wiberg Financial Analyst (Consultant)
Jose Janeiro Senior Finance Officer (LOAG2)
Edeltraut Gilgan-Hunt Environmental Specialist (AFTES)
Marius Koen Senior Financial Management Specialist (AFTFM)
Marie-Ange Saraka-Y a0 Senior Financia Officer (PFG)
Elizabeth Adu Chief Counsel (LEGAF)
Lily Wong Chun Sen Program Assistant (AFTEG)
Joao Tinga Financial Management Analyst (AFTFM)
Muthoni Kaniaru Counsel (LEGAF)
Tesfaalem Gabreiyesus Senior Procurement Specialist (AFTPC)
Quality Assurance Team
Nelson de Franco Lead Power Engineer (LCSFE)
Ranjit Lamech Senior Energy Specialist (ECSIE)
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Annex 8: Documents in the Project File*
MOZAMBIQUE: Energy Reform and Access

A. Project Implementation Plan

Three PIPs: EdM, DNE, MISAU, MINED.

B. Bank Staff Assessments

Procurement Capacity Assessment, March 2003.
Financial Management Assessment, April 2003.

C. Other

Consultant Report

e Cost Reduction Strategy, Preparation and Commencement of Implementation, COWI, February
2003.

e Prefeasbility Studiesfor Isolated Grid Electricity Supply Systems, Innovation Energie
Dével oppement, September 2002.

e Micro-hydro Scoping Study, ITC, October 2002.

e MIREME Ingtitutional Diagnostic Study, Nexant, September 2002.

e Market Assessment and Stakeholder Consultations, Austral (Draft), January 2003.

e Private Sector Participation in Energy, Price Waterhouse Coopers, September 2002.

e Cross-sectoral Linkages, IT Power, February 2003.

e |nventory and Supply Chain Study for Small Solar PV systems, IT Power, January 2003.

e Customer and Business Protection Mechanisms, ESD, December 2002.

*Including electronic files

- 105 -



Annex 9: Statement of Loans and Credits
MOZAMBIQUE: Energy Reform and Access

21-May-2003
= Difference between expected
and actual
Original Amount in US$ Millions disbursements’

Project ID FY  Purpose IBRD IDA GEF Cancel. Undisb. Orig Frm Rev'd
P049878 2003 MZ-EMPSO 0.00 120.00 0.00 0.00 63.50 16.50 0.00
P072080 2003 PUBLIC SECTOR REFORM 0.00 0.00 0.00 0.00 26.59 0.00 0.00
P078053 2003 HIV/AIDS Response Project 0.00 0.00 0.00 0.00 57.15 0.00 0.00
P069824 2002 Higher Education Project 0.00 60.00 0.00 0.00 60.77 -3.30 0.00
P001806 2002 MZ-MUNICIPAL DEVELOPMENT PROJECT 0.00 33.60 0.00 0.00 30.27 5.07 0.00
P073479 2002 MZ - Communication Sector Reform 0.00 14.90 0.00 0.00 13.19 -0.44 0.00
P001785 2002 MZ-ROADS & BRIDGES MMP 0.00 162.00 0.00 0.00 174.33 4511 0.00
P001808 2001 Mineral Resources Project (NRMCP) 0.00 18.00 0.00 0.00 16.25 2.24 0.00
P049874 2000 ENTERPRISE DEVELOPMENT 0.00 26.00 0.00 0.00 17.42 14.75 0.00
P070305 2000 Coastal and Marine Biodiversity MGMT 0.00 5.60 0.00 0.00 4.96 4.87 0.00
P042039 2000 RAILWAY & PORT RESTR 0.00 100.00 0.00 0.00 69.36 46.02 0.16
P035919 2000 COASTAL MANAGEMENT 0.00 5.60 4.11 0.00 3.48 3.47 2.26
P001786 1999 Education Sector Strategic Program(ESSP) 0.00 71.00 0.00 0.00 54.00 52.32 0.00
P001799 1999 AGRIC SECTOR PEP 0.00 30.00 0.00 0.00 18.97 19.56 0.00
P052240 1999 NATIONAL WATER Il 0.00 75.00 0.00 0.00 66.25 33.75 0.00
P039015 1998 NATIONAL WATER | 0.00 36.00 0.00 0.00 23.23 20.80 0.00
P001759 1997 TRANSBORDER PARKS 0.00 0.00 5.00 0.00 0.22 5.00 0.00
P001792 1996 HEALTH SEC RECOVERY 0.00 98.70 0.00 0.00 11.33 21.85 0.00
P001804 1994 2ND ROAD AND COSTAL 0.00 188.00 0.00 1.66 14.03 15.56 15.44
P001780 1994 MZ GAS ENGINEERING (ENGY) 0.00 30.00 0.00 3.47 0.32 4.25 4.25
Total: 0.00 1074.40 9.11 5.12 725.63 307.39 22.11
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MOZAMBIQUE
STATEMENT OF IFC's
Held and Disbursed Portfolio
Jun 30 - 2002
In Millions US Dollars

Committed Disbursed
IFC IFC

FY Approva Company Loan  Equity Quasi Partic Loan Equity Quasi Partic
1996 AEF Cahora Bassa 0.18 0.00 0.00 0.00 0.18 0.00 0.00 0.00
1998 BIM-INV 0.00 0.30 0.00 0.00 0.00 0.30 0.00 0.00
2000 BMF 0.00 0.20 0.00 0.00 0.00 0.20 0.00 0.00
1997/01 MOZAL 25.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1999 Maragra Sugar 10.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1992 Polana Hotel 0.53 0.00 0.00 0.00 0.53 0.00 0.00 0.00
2000 SEF Ausmoz 0.72 0.00 0.00 0.00 0.45 0.00 0.00 0.00
1997 SEF CPZ 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00
1997 SEF CTOX ) 0.73 0.00 0.00 0.00 0.73 0.00 0.00 0.00
2000 SEF Cabo Caju 0.58 0.00 0.00 0.00 0.51 0.00 0.00 0.00
1999 SEF ROBEIRA 0.13 0.00 0.00 0.00 0.13 0.00 0.00 0.00

Total Portfolio: 39.17 0.50 0.00 0.00 353 0.50 0.00 0.00

Approvals Pending Commitment

FY Approvd Company Loan Equity Quasi Partic
1999 Mozal Swap 9.00 0.00 0.00 0.00
2000 BIML . 2.00 0.00 0.30 0.00
2001 SEF Grand Prix 0.44 0.00 0.00 0.00

Total Pending Commitment: 11.44 0.00 0.30 0.00
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Annex 10: Country at a Glance

MOZAMBIQUE: Energy Reform and Access

Sub-
POVERTY and SOCIAL Saharan Low-
Mozambique Africa  income Development diamond*
2001
Population, mid-year (millions) 18.1 674 2,511 Life expectancy
GNI per capita (Atlas method, US$) 210 470 430
GNI (Atlas method, US$ billions) 3.8 317 1,069 -
Average annual growth, 1995-01
Population (%) 2.2 25 1.9
Labor force (%) 2.2 2.6 23 GNI . Gross
per ! ' primary
Most recent estimate (latest year available, 1995-01) capita enrollment
Poverty (% of population below national poverty line) . . .
Urban population (% of total population) 41 32 31
Life expectancy at birth (years) 42 47 59 L
Infant mortality (per 1,000 live births) 129 91 76
Child malnutrition (% of children under 5) 26 . . Access to improved water source
Access to an improved water source (% of population) 60 55 76
llliteracy (% of population age 15+) 55 37 37 .
Gross primary enroliment (% of school-age population) 71 78 96 Mozambicue
Male 83 85 103 ——— Low-income group
Female 60 72 88
KEY ECONOMIC RATIOS and LONG-TERM TRENDS
1981 1991 2000 2001 - i
Economic ratios*
GDP (US$ billions) 35 2.5 3.8 3.6
Gross domestic investment/GDP 6.0 16.0 39.6 41.6 Trade
Exports of goods and services/GDP 9.9 11.2 12.3 21.7
Gross domestic savings/GDP -9.8 -11.2 11.9 19.2
Gross national savings/GDP -8.6 -6.7 15.6 17.3 T
Current account balance/GDP -13.2 -29.6 -27.7 -23.6 Domestic
Interest payments/GDP 0.0 0.6 3.8 5.1 savings — Investment
Total debt/GDP 1/ 0.0 336.7 136.5 138.1
Total debt service due/exports 2/ 0.0 15.5 9.1 3.5 l
Present value of debt/GDP 2/ 24.6 25.3
Present value of debt/exports 2/ 194.4 116.0
Indebtedness
1981-91 1991-01 2000 2001 2001-05
(average annual growth)
GDP 1.2 7.3 1.6 13.9 9.0 Mozambique
GDP per capita -0.1 4.9 -0.2 11.8 6.9 — Low-income group
Exports of goods and services 2.7 14.8 15.0 60.0 25.6
STRUCTURE of the ECONOMY
(9% of GDP) 1981 1991 2000 2001 Growth of investment and GDP (%)
o O
Agriculture 31 337 24.4 220 "
Industry 33.8 17.6 25.1 25.8
Manufacturing . 9.2 12.6 115 40
Services 311 48.6 50.5 52.2 22 ] T :o
Private consumption 97.0 100.6 78.2 70.4 96 97 98 99 00 o1
General government consumption 12.8 10.6 9.9 10.4 Gol OmmGDP
Imports of goods and services 25.8 38.4 40.0 44.0
(average annual growth) 1981-91 1991-01 2000 2001 Growth of exports and imports (%)
Agriculture 5.4 5.9 -10.3 14.0 S
Industry -3.9 17.2 43 34.1 50
Manufacturing . 18.0 11.0 34.3 25
Services 9.4 12 11.3 -8.3 0
Private consumption -0.2 3.9 -4.3 2.2 25 % 7 8 % o o
General government consumption -2.7 3.0 5.0 -4.4 -50
Gross domestic investment 4.9 16.8 6.2 14.6 Exports == |mports
Imports of goods and services -2.6 7.7 0.0 3.0

Note: 2001 data are preliminary estimates.

* The diamonds show four key indicators in the country (in bold) compared with its income-group average. If data are missing, the diamond will be incomplete.
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Mozambique

PRICES and GOVERNMENT FINANCE

Domestic prices
(% change)
Consumer prices
Implicit GDP deflator

Government finance

(% of GDP, includes current grants)
Current revenue

Current budget balance

Overall surplus/deficit

TRADE

(US$ millions)
Total exports (fob)
Cashew
Prawn
Manufactures
Total imports (cif)
Food
Fuel and energy
Capital goods and Mozal related imports

Export price index (1995=100)
Import price index (1995=100)
Terms of trade (1995=100) 3/

BALANCE of PAYMENTS

(US$ millions)

Exports of goods and services
Imports of goods and services
Resource balance

Net income
Net current transfers

Current account balance

Financing items (net)
Changes in net reserves

Memo:
Reserves including gold (US$ millions)
Conversion rate (DEC, local/US$)

EXTERNAL DEBT and RESOURCE FLOWS

(US$ millions)

Total debt outstanding and disbursed 4/
IBRD
IDA

Total debt service 5/
IBRD
IDA

Composition of net resource flows 4/
Official grants
Official creditors
Private creditors excl. non-guarateed debt
Foreign direct investment

World Bank program
Commitments
Disbursements
Principal repayments
Net flows
Interest payments
Net transfers

1981

4.2
4.1

15.4

-8.7

1981

281

52

91
107
85

1981

395
858
-464

-1
-464
398
67

171
35.4

1981

OO0 OoO ooo

O O Oo:

[eNeNoNeNoNa]

1991

33.3
46.2

99

110

1991

310
894
-584

-154
0

-738

751
-13

240
1.462.9

1991

8,402

328
57

502
94
-16
23

53
56
0
56
2
54

2000

12.7
11.7

410

2000

732
1,546
-814

-228
0

-1,042

1,235
-194

746
15,447.1

2000

5,125

760
67

564
151

-1
139

62
98
4
94
5
89

2001

2001

1,022
1,588
-566

-283
0

-850

853
-4

727
20,703.6

2001

4,980
0
760

46

469
83
-1
183

229
51
5
47
5
42

Inflation (%)
60

96 97 98 929 00 01

GDP deflator ~— ===Om==Cp|

Export and import levels (US$ mill.)

1,500

1,000

500

95 96 97 98 99 00 01

E Exports W Imports

Current account balance to GDP (%)

0 + + + + + + i
95 96 97 98 G 00 01

-10 +

20 +

.30 L

Composition of 2001 debt (US$ mill.)
B: 760
C: 220
D: 369
E: 3,631
A-IBRD E - Bilateral
B - IDA D - Other multilateral  F - Private
C - IMF G - Short-term

Note: Private debt in chart includes non-
guaranteed debt of US$ ,747 m.

Devel opmenf Economics

9r11/02

4/ Public and publicly guaranteed. Data for 2000 reflects legal situation as at the end of 2000. Does not reflect full delivery of assistance under
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Additional GEF Annex 11:Draft Letter of Development Program
MOZAMBIQUE: Energy Reform and Access
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Additional GEF Annex 12: Subsidy Transfer Mechanism
MOZAMBIQUE: Energy Reform and Access

Subsidy Transfer M echanism

The transaction process is summarized in the following diagram.

Transaction Process

Proj ect ( . . . .
Preparation W inning bids get concession Subsidy
Assistance L and subsidy contract award paid on

2 outputs

~
Competitive
. . PI’O] ects not taken
Bidding _® up/selected go back Project
Packag es into database Detehres
Following
Project Y ear
Database
Current Open
Y ear Competltlon
New
Projects left out of bid PrOJ ects
packages or unbid are
available for Open
Competmon
W inning bids get concession Subsidy

and subsidy contract award paid on

outputs
Proposals not based on
project database 4

The subsidy mechanism will be competitive and mainly output-based, with most of the payout occurring
after specific connection targets have been met. Two types of competitions will be used — structured
transactions, using a“ competition for the market” approach, and “project-on-project” competition to
alow for unsolicited proposals to be considered in afair and transparent manner. The subsidy
mechanism will be based on concepts devel oped by the PSP study, but supplemented with structured
transactions.

Database. FUNAE will further develop and maintain a database of rural el ectrification opportunities. It
currently maintains one which consists of only very small potential schemes. Potential projects could be
identified by DNE (through DIPREMES), local governments, other government agencies, NGOs, private
companies, donors, or operating companies in the energy sector. The database will be public
information, available (including via the internet) to the public.
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Structured Transactions. Every year FUNAE (supported by atransaction advisor) will use the
database to identify a number of area concessions (such as Northern Inhambane). Depending on the
least-cost approach, the concession will be based on either mini grids or line extensions off the integrated
network. As appropriate, some solar home system obligations could also be included. The following
steps will occur:

e Bid packageswill be prepared in parallel; the packages will provide a description of the market,
indicative technical plan, and will fix most parameters (e.g. connection targets, performance
standards, concession fee, tariffs, subsidy per connection, etc.);

e Bid packageswill include model documents (ideally based on those already developed in
connection with the Northern Inhambane systems);

e Bidderswill be prequalified;

e Bid packageswill beissued as a set to prequalified bidders;

e Bidders could bid on one or more of the packages and could bid on them all if they so chose;
e Bidsfor each package will be evaluated, and a preferred bidder identified for each package;

e The selection could be made out on either a least-subsidy request (if tariffs are fixed) or lowest
tariff bid (if subsidies are fixed);

e Winning bidders will be awarded a concession contract for the given area, and will get most of
the subsidy award only when connection targets have been achieved; FUNAE will be
responsible for monitoring this aspect of concessionaire performance and for approving
disbursement of subsidy by atrust agent.

In theinitial stages of this program, donors will play an important role in identifying bid packages and
assisting with bid package preparation (including through funding of the transaction advisor).

Open Competition. Following issuance of the Bid Packages in the “ Structured Transaction” round,
FUNAE will announce a due date for unsolicited proposals. Proposals could be based on projectsin the
database or on projectsthat are identified by other means. Proposals could also be made for any bid
package that did not receive any bids in the “ structured transaction” round. It will also cover requests for
support of expansion of existing private distribution businesses (whether these are mini grids, private line
extensions, or privatized parts of EAM’ s distribution activities).
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Concession and Subsidy Contract Award Process

Transaction Trust Agent MBF/FUNAE DNE Concessionaires
Team* (as rep. Of MPF)
[1]
Concession Submit
v contract awards” Proposals
[2] > 3
Proposal
evaluation and Subsidy
selection of Subsidy Contract contract
preferred bidders  info to Trust Agent awards Post
< o< Performance
IE‘ | 4 I~ Bond and
Proceed with
Contract
Implementation
> 6
*Joint DNE/FUNAE ~Also, must be_
team supported by approved by Tribunal
advisors Administrivo

Step 1: Competitive bidding processes will be used to select the project promoters and to award the
subsidy contracts. A Bid Package comprising proposed concession and subsidy contracts will be issued
to qualified bidders, inviting them to submit proposals according to rules established by the GOM’s
Transaction Team. Note: if Open Competition is used, minimum-subsidy bidding will be a requirement.

Step 2: The proposals will be evaluated by the Transaction Team; this unit will include DNE, CNELEC,
and FUNAE personnel and be supported by consultants. Evaluation will be done according to
pre-specified criteria with an emphasis on objective, quantitative parameters —least subsidy bid, lowest
tariff offered, most connections, or some combination.

Step 3: Once the Transaction Team identifies the Preferred Bidder and successfully concludes
negotiations, DNE awards the concession contract. Most terms and conditions of the concession contract
should not be open for negotiation, with operating and financial parameters fixed in the Bid Package,
other than those selected as bidding variables.

Step 4: Following concession contract award, FUNAE, on behalf of the Ministry of Planning and
Finance, should issue the subsidy contract. The subsidy contract would specify the level of per
connection subsidy, the overall connection target, the connection schedule, reporting requirements,
monitoring and evaluation procedures, and invoice and payment process details.

Step 5: FUNAE provides key subsidy contract information to the Trust Agent. The Trust Agentisa
commercial bank with agood reputation and operating record whose job is to receive, hold, and disburse
subsidy amounts to eligible contractors. The Trust Agent disburses only on specific instruction to do so
(see Subsidy Contract Monitoring Arrangements).
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Step 6: Award of the Subsidy Contract, including notice that the contract information has been provided
to the Trust Agent, isthe trigger for initiation of the concession arrangement. Within [thirty] calendar
days of Subsidy Contract award, the Concessionaire should start work and submit its Annual Connection
Plan and 1st subsidy invoice.

Subsidy Contract Monitoring Arrangements

EUNAE Third Party Concessionaires
Copy of plan and Verifier
Receive invoice
invoice, make _
payment (up IZ‘ 1
to 25%)
3 |« Receives 1
a payment
7 <€ - _
Receive connection )
report, initiate Connection Report,
n verification Annual Connection
procedure Plan, and/invoice
Verify connections, eceives
report to FUNAE et al. _ payment,
implements

connection plan

Step 1: On an annual basis, including at the outset of the concession period, the concessionaire prepares
and submits a Connection Plan for the year. Aninvoiceisalso submitted for the agreed up-front subsidy
payment.

Step 2: FUNAE reviews plan and approves invoice (assuming the plan is complete and complies with
concession and subsidy contract).

Step 3: FUNAE instructs the Trust Agent to pay the Concessionaire the up-front component of the
subsidy.

Step 4: The Concessionaire receives payment (Note: payment should be exclusively by electronic
transfer).

Step 5: The Concessionaire implements the annual connection plan (at contract initiation, for green field
sites, thiswill aso include initial installation of generation and mini-grid).

Step 6: Near the end of the first year of operation, the Concessionaire prepares and submits a
Connection Report for the year, recording how many connections were made, whether targets have been
met, etc., and submits the Connection Plan for the next year. The Concessionaire submits the second
invoice for the balance of the subsidy for those connections actually made, and for up-front component of
next year’s program.
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Step 7. FUNAE receives and provides an initial review of the Connection Report. If thereportis
complete and compliesin terms of format with contractual obligations, FUNAE sends the report to a
Third Party for verification that the claimed connections were actually made.

Step 8: The Third Party Verifier audits the report through random site visits and other techniques, and
reports back to FUNAE on hisfindings.

Step 9: If the Connection Report is certified as accurate by the Third Party Verifier, FUNAE approves
the report and the invoice.

Step 10: A payment instruction is sent to the Trust Agent.

Step 11:  The Concessionaire receives payment, and implements the following year’ s connection
program.

NOTE: After thefirst year, procedures 5 — 11 repeat on annual basis, or more regularly if invoicing is
done on aless than annual basis (e.g. every 6 months).

Financing and Replenishment of the Trust Agent Account

ID Tribunal Trust Agent MPF/FUNAE Concessionaires
Administrivo Contract info to (as rep.
Trust Agent of MPF)

first invoice*

:ontractl % . BoSt
pprova Subsidy performance
|_| 3 [€ gL | SehiE bond, submit
awards

> 4
>
T Fur;ds d Request for
rans eri transfar i'lunlSA
6 <€ 5 €
DNE . : :
e Funds received Receive subsidy
and paid gut pavments
> 7 > 8
|
Y
10 [« 9
Report to DNE Initiate ACopies to DNE and
from FUNAE verification FUNAE, including
procedure connection reports
and plans
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Step 1: FUNAE makes a Subsidy Contract award to a private concessionaire.
Step 2: FUNAE provides key contract information to the Trust Agent.

Step 3: The Contract information is also supplied to MPF, together with aggregated contractual
commitments.

Step 4: MPF requests IDA for disbursement from ERAP.

Step 5: Upon review of the disbursement request, IDA deposits the requested amount into a Special
Account managed by Trust Agent.

Step 6: The Trust Agent receives payment instructions and makes payments to concessionaires (See
Subsidy Contract Monitoring Arrangements).

Step 7: Concessionaires receive subsidy payments (subsidy is disbursed to concessionaires fully or
mostly on outputs, with up to 25% per connection paid up-front).

Step 8: FUNAE receives subsidy payment reports from Trust Agent.

Step 9: Periodically, FUNAE aggregates subsidy payment reports and reports to MPF on the
performance of the contracts and the amount of subsidy actually disbursed.

Step 10: As necessary, MPF requests additional disbursements from IDA to ensure that the Trust Agent
can meet subsidy payment obligations.
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Additional GEF Annex 13: GEF Incremental Cost Annex
MOZAMBIQUE: Energy Reform and Access

Introduction and GEF Program Rationale

Mozambique is alow-income country struggling to rebuild after years of war and severe debt service
burdens. Impressive economic growth of the last several years has been concentrated in or near urban
areas, especially the south, in part because of limited or poor quality infrastructure. The government is
gradually expanding the network of public services—especially in health and education sectors—and its
recent Poverty Reduction Strategy Paper plans broad-based public investments in both social
infrastructure (education, health) as well as physical (roads, water, energy).

Accessto eectricity islow, and commercial expansion of the main grid is not feasible in the foreseeable
future for much of the large expanse of the country. Given its current and prospective claims on Cahora
Bassa hydroel ectric power, the opportunities to generate global environmental benefitsvia
grid-connected renewabl e electricity (RE) technologies are also limited. The potential “workable entry
point” for such technologies to generate greenhouse gas (GHG) reductions are therefore potential usersin
areas remote from the main grid. There is some experience with RE technologies—wind, PV, and
micro-hydro — and the GoM has established a goal of electrifying all administrative centers, isolated
health centers, and ‘ other social and economic important targets’ with off-grid options over the coming
ten years. (National Rural Electrification Strategy Plan November 2000).

The proposed two-phase program (APL) provides an opportunity to meet this key challenge via: (a)
gradually removing information and awareness barriers, and gaining end-user confidence; (b) reducing
the costs of RE - in particular solar photovoltaic (PV) - technologies viarapidly expanding the market
size and establishing more efficient supply chains for products and services, both with the rest of the
world and within the country; and (c) building the human resource and institutional capacity in public as
well as private sectors to develop viable RE businesses. The proposed program’ s sector reform and
access expansion objectives are centered on de-monopolization of electricity service, creation of alevel
playing field, unbundling of tariffs, cost-reflective price regulation, and use of “smart subsidies’. These
requirements are conducive to creating and supporting viable RE businesses under the program, which
concentrates at first on remote PV applications, and then on independent mini-grids based on
micro-hydro and wind.

The proposed program’ s RE component in part draws its inspiration from, and aims to learn from the
Uganda Energy for Rural Transformation APL — supported by the Africa Rural and Renewable Energy
Initiative (AFRREI) — with two distinctions, considering M ozambican conditions: arelatively greater
focus on capacity building, and exclusion of GEF support for RE suppliesinto the main grid.

Compared to other GEF/Bank *climate change’ projects, the proposed program has several distinctive
features:

e RE promoation islinked with sector reforms within the same project.
e Initial GEF and other donor support is directed mostly toward PV investments and technical

assistance (TA)/capacity building (CB) activities (with the effect that the cal culated incremental
costs for Phase | of the APL are high); and

-117 -



e ItsPV component, in turn, is based on a philosophy of ‘cross-sectoral’ collaborations and donor
partnerships leading first to investmentsin “large” or “institutional size” PV systems (which
alow markets for retail PV systems — such as fixed solar home systems or maobile solar
“lanterns” —to piggy back).

These features also entail a more rigorous and innovative approach to workable monitoring and
evauation (M & E) arrangements.

Broad Development Goals

As mentioned in the main text, the proposed program’ s development objectives are to: (a) accelerate, in
acommercially viable manner, the use of electricity for economic growth and improved quality of lifein
underserved areas; and (b) strengthen Mozambican capacity to expand the energy sector. It seeksto
achieve these objectives via supporting the design and implementation of the Government of
Mozambique (GoM) National Energy Strategy that, inter alia, aims at reforming the M ozambican energy
sector and implementing an enabling environment for greater private sector participation in the sector.
The RE component of the proposed program supports these goals by introducing competitive off-main
grid approachesto provision of electricity services viaprimarily private sector investorsin the supply and
service chains.

The proposed program’ s global objective isto initiate the process of eliminating the barriers that impede
the development of renewable energy. Promotion of these RE technol ogies would provide rural
institutional and household customers the direct benefits of increased access to electricity, in the form of
direct current (DC) power produced by stand-alone solar PV systems or that of alternating current (AC)
by independent RE-based grids. The provision of electricity to rural public institutional customers such
as health and educational facilities and administrative posts will result in indirect benefits to the poorer
households in the form of higher-quality public services, even when they themselves cannot afford
electricity accessin their homes.

Barriersto Renewable Energy Development and Barrier Removal Strategy

In the Mozambican context, the main rationale for supporting the development of RE industry isthat RE
technologies:

e Have ageographic and demographic market niche, now and for the foreseeable future.

e Offer opportunities for specific indirect benefits of electricity provision to public social
infrastructure institutions; and

e When mature, can compete with grid supplies based on conventional large hydro or coal-fired
electricity.

Such decentralized RE technol ogies are an economically and environmentally superior choice for certain
end-users, but their market development is constrained by several factors:

1. Low levels of awareness and experience with RE technologies, in both public and private
sectors, despite a small but unpredictable market (driven largely by donor grant programs

-118 -



with limited attention to local market development or financial sustainability or scaling up);

Limited resource assessment;

Financing constraints at various levels — suppliers to end-users — and the inability of

financial intermediation mechanisms to provide adequate risk management options;

4. Limited institutional capacity to mount and monitor a sizeable program of public
investments and/or assistance to private business devel opment in the form of a supportive
regulatory environment and financial intermediation alternatives (debt or grant); and

5. Significantly higher domestic prices compared to other countriesin Africa or other parts of
the world, reflecting alack of efficient supply and service chains, and limited human
resource capacity (on technical, business or policy fronts).

W

The general misperception —in part aresult of the GoM policy to apply “uniform national tariff” for
EdM customers — that Cahora Bassa provides “very cheap” hydro-electricity also contributes to the

potential for RE technologies and a neglect of niche service needs that can be — and often is— met by
intermittent, non-grid electricity service (by batteries or gensets, which can be replaced by solar PV).

At the same time, there have been some investments in wind water pumping and solar PV systems for
health clinics and water pumping, both financed by donor grants. There are also some private
investments in solar home systems, water-pumping, wind-diesel hybrids, micro-hydro mostly providing
shaft power and some el ectric power, and one also finds solar PV panels being used in small, informal
commercial establishments by the roadsides. A number of local private companies have established
themselves as supplierd/installers of solar PV systems or have shown interest in doing so. Mozambican
migrant workers who work in South Africa (especially mines) have been a source of “cash sales’ market
for solar PV systems that can be expanded with greater attention to the maintenance and servicing
aspects. The existing market for car batteries for household lighting purposes — about 20,000 to 30,000 a
year, at acost of US$35-65 each — suggests that solar PV systems, or at least solar battery-charging,
could find a viable market with sufficient potential for scaling up as the awareness expands and as local
costs are brought closer to the international levels.

It is recognized that even with more efficient supply chains and support of competitive distribution
agents in the M ozambican market, renewable energy options will face a significant financing constraint,
and that initially these technologies will have to be provided direct subsidies and other types of business
support (e.g. marketing campaigns). The precise modalities of financing support will be devel oped
during the course of additional project preparation.

There are three broad elements of the barrier removal strategy of the proposed program: (a) significant
market expansion, led initialy by PV systems for large public institutional customers, which would both
lower costs and expand experience; (b) associated assistance in establishing a domestic commercial
supply and service chain, led initially by PV markets and followed by micro-hydro and wind markets;
and (c) technical assistance and capacity building for RE resource and market assessments, devel opment
of appropriate policy and regulatory environment, and institutional/business support. The last element of
this strategy fits well with three separate elements of the rest of the program: (i) establishment of
regionally differentiated grid distribution tariffs and 'light regulation' of independent grids (which reduce
the market barriers against off-grid RE technologies); (ii) provision of 'smart subsidies for all types of
providers (grid distributors, independent grid operators, and off-grid RE businesses); and (iii)
development of a comprehensive approach to policy and regul atory devel opments.
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Phase | choices:

The details of specific Phase | and Phase Il activitiesin line with this strategic vision are provided bel ow.
The tactical choicesfor Phase| are:

e Rather than initiate a broad, national program, to limit Phase | solar PV investments to a select
number of provinces — Cabo Delgado, Nampula, and Zambezia—in order to generate a‘ critical
mass' of investment and service market for the large ingtitutional PV systems and to correspond
to investments in the main-grid and independent gridsin Phase I;

e Rather than just ‘ open the window and wait to serve whoever that comes', to limit the choice of
strategic ‘partner’ sectorsin public investmentsto rural health, education, and local government
(with a possibility for including rural water, and rural telecom —in combination with promotion
of information and communication technologies (ICTs) for the main ‘ partner sectors’ if and as
appropriate) in order to work toward complementary, synergistic investments and build a
framework for sustainable, expanding program of use of rather than just ‘ open the window and
wait to serve whoever that comes';

e Towork with other donors and leverage their grant resources to apply a*“head start” approach to
capacity building and technical assistance —i.e., linked to preparation for future investments —
in both public and private sectors, rather than risk dissipation of such effortsin the absence of
follow-up investment finance; and

e To utilize existing institutions and other devel opment projects to build partnerships and leverage
both funds as well as local human resource capacity.

Preparednesstriggersfor Phasell

Broadly, implementation progress of Phase | investments and technical assistance/capacity building
(TA/CB) activities, and identification of Phase Il investment and capacity needs, will be used as
‘preparednesstriggers’ for Phasell. It isconceivable that different sub-components of the
GEF-supported project component could be advanced into Phase Il at different times. For example, if the
independent grid operators in Phase | investments show an interest in providing solar home systems or
"lanterns’, or service and maintenance contracts for large PV systems as a part of their operating
strategies, the solar PV sub-component may well be ready to transition into Phase Il. On the other hand,
if developmentsin the ‘sector reform’ portion of the program (e.g., establishment of unbundled tariffs
and third-party access, corresponding regulatory structures, or financial intermediation mechanisms for
private service providers) delay, so might main grid-connected RE investments.

A mix of the following specific indicators will be used to assess readiness for Phase I1:
® Progressin ‘cross-sectora’ activitiesfor large institutional PV systems— namely, the
preparedness of relevant ministries (of health, education, public administration) to: (a)
incorporate ‘electricity service' asapart of their routine capital and operating budgeting
process; and (b) to routinely design their requirements and conduct procurement of RE
eguipment and services,

e Level of other donors' interest in expanding the ‘ public institutions’ market for solar PV;
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e Adequate output from the TA activities — resource assessment, market assessments, assistance
with supply chain improvements;

e Identification of sitesfor grid-connected and independent grid RE investments, with potential
private sector interest in equity and debt finance;

e Capacity and interest in the central and provincial ministries and directorates to implement and
expand public sector investments;

e Capacity in the private suppliers businesses to expand competitively;

e Level of customer satisfaction (with direct benefits — of improved lighting — or indirect benefits
— improvement in the quality of public service deliveries); and

e Development of indigenous M & E capability —in accordance with indigenoudly articul ated
objectives, criteria and methods — aimed at sustaining and expanding the RE market.

TheBasdline

Without GEF participation, the Energy Reform and Access Program could still proceed; but (a) the focus
on

renewable energy promotion would be diffuse; (b) RE investments will not reach a‘critical mass' to
mobilize local

private sector capacity for competitive supplies; and (c) the justification to invest human and institutional
resources

into technical assistance and capacity building —in particular, aimed at awider, systematic program of
renewable

energy industry development in Phase || —will be much weaker.

A. Increased reliance on petroleum-based fuels — with associated carbon emissions — for small electricity

markets

e Rural public health and educational facilities will continue to rely on gasoline generators for the
provision of electricity, and there will be no ‘demonstration effects’ on private customers —
‘larger’ commercia customers or individual households;

e  Peri-urban and rural households that cannot be effectively served by the main grid or
independent grid supplies will continue to rely mostly on kerasene lighting (with some use of
automobile batteries or dry cellsfor small electrical appliances such as radios or flashlights);

e Privateinvestorsin independent grids (or for large private customers such as for farming
estates) will for the most part neglect the potential for micro-hydro or wind technologies
because of lack of awareness, absence of routine supply chains, and lack of financing;

B. Limited capacity development in private and public sectors:

e Thedomestic solar PV industry will remain small, serving an unpredictable and geographically
spotty market, and its incentives to establish reliable supply chains externaly or internally, or
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invest in human resource capacity, will be sharply lower;

e Therewill bevirtually no capacity in the public sector to help identify, design, and implement
RE projects. In turn, the scale and experience base of technology adaptation and ‘localization’
will remain very low, and the pace of RE development will remain largely subject to small,
uncoordinated projects of individual external grant donors;

e The potentia benefits of ‘sector reforms’ — demonopolization of the grid electricity supply
industry, establishment of third party access and unbundled tariffs, and transparent ‘ smart
subsidy’ mechanism —will not accrue to the RE industry (or will be sharply limited, and go to
support unnecessarily higher costs);

e Thevolume of overall cost-effective investments over the longer-term will be lower. Thisis
because, to the extent that RE technologies provide an opportunity to serve small, disperse
markets more cost-effectively over the long-term, continued reliance on higher-cost options
such as main grid extension or kerosene would necessarily imply an economic loss. Also, to the
extent that continued reliance on low-quality lighting sources such as kerosene lamps involve
higher costs (in the long-term), there is a corresponding loss in economic welfare, and the
transition to modern lighting services would proceed slower.

The Alternative (The Project)

The proposed alternative consists of investments and technical assistance/capacity building (TA/CB) for
two classes of RE technologies:

e Solar PV systems, initially focused on large institutional usersin the public sector (rural health
and educational facilities, and local administrative posts), but gradually building up larger
market share for househol d-size systems; and

e Micro-hydro and wind power technologies, primarily for independent grids to serve local
customers, but may also be used for large industrial or commercial users or to supply bulk
power into the main grid.

In Phasel, solar PV investments and TA/CB activities dominate; micro-hydro and wind investments (or
“grid renewables’) are expected to be quite limited dueto: (i) limited resource data; (ii) high transaction
costs; and (iii) slow development of regulatory institutions for independent grids. In Phasell, the “grid
renewables’ market is expected to expand rapidly, and the use of GEF fundsisincreasingly shifted from
direct subsidies to indirect ‘ business support’, possibly in the form of contingent financing.

The project approach will:

e Establish a‘critical mass' of initial solar PV market and subject it to international competitive
bidding in order to exploit the economies of scale and rapidly bring the domestic equipment
pricesin line with the world market levels as well as reduce the unit costs of local service and
mai ntenance;

e Support and accelerate entry of private suppliers of RE equipment and services, and private
entrepreneurs in RE-based ‘independent grids', with technical and financia assistance; and
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e Establish the regulatory and policy framework for a national RE program, and provide for
institutional and human resource development to support such a program.

The overall program of costs and financing is as below:

INVESTMENTS - Phase 1 - Cost and Financing plan

Total cost GEF IDA Private GOM
Investments US$ US$ % US$ % USs$ % USs$ %
health 1,938,000 650,250 | 34% 958,290 | 49% 329,460 17%
education 532,000 178,500 | 34% 263,060 | 49% 90,440 17%
Cross sectoral 2,470,000 828,750 | 34% 1,221,350 | 49% 419,900 17%
Solar home systems - grid concessionaires 720,000 275,000 | 38% 100,000 | 14% 345,000 | 48%
Solar home systems - dealers 975,000 412,500 42% 150,000 15% 412,500 42%
Grid connected renewables 1,800,000 300,000 17% 900,000 50% 600,000 33%
Total Investments - phase 1 5,965,000 1,816,250 | 30% 2,371,350 | 40%| 1,357,500 23% 419,900 7%

TECHNICAL ASSISTANCE - Phase 1 - Cost and Financing

Total cost GEF IDA Private GOM
Items US$ US$ % US$ % US$ % US$ %
MINED/MISAU cross 915,000 264,750] 29% 335,250 37% 0% 315,000 34%
DNE - policy development and M & E 765,000 310,000] 41% 455,000] 59% 0% - 0%
FUNAE full cost window 950,000 335,000] 35% 615,000 | 65% - 0% 0%
FUNAE cost shared window 950,000 364,000 38% 347,000 37% 239,000] 25% - 0%
Total TA - phase 1 3,580,000 1,273,750] 36% 1,752,250 49% 239,000 7%) 315,000 9%

INVESTMENTS - Phase 2 - Cost and Financing plan

Total cost GEF IDA Private GOM
Investments Us$ USs$ % USs$ % Us$ % Us$ %
health 2,851,750 397,375 | 14% 1,969,578 69% 484,798 17%
education 2,135,000 297,500 | 14% 1,474,550 69% 362,950 17%
Cross sectoral 4,986,750 694,875 14% 3,444,128 | 69% 847,748 17%
SHS - grid concessionaires 1,815,000 270,000 | 15% 225,000 | 12%]| 1,320,000 | 73%
SHS - dealers 1,567,500 270,000} 17% 225,000 14%| 1,072,500 | 68%
Grid connected renewables 3,780,000 1,080,000 | 29% 1,620,000 | 43%| 1,080,000 | 29%
Total Investments - phase 2 12,149,250 2,314,875 19% 5,514,128 | 45%| 3,472,500 | 29% 847,748 7%

TECHNICAL ASSISTANCE - Phase 2 - Cost and Financing

Total cost GEF IDA Private GOM
Iltems USs$ US$ % US$ % Us$ % USs$ %
Total TA - phase 2 1,000,000 500,000 | 50% 250,000 | 25% 0%) 250,000 25%

Incremental Cost summary

The calculated incremental costs are based on the following scenarios for: (a) investments; and (b)
technical assistance and capacity building.

| nvestments

Investments in institutional and household solar PV systems. The goa of the GEF alternativeisto

open up the institutional (health clinics, schools, NGO posts, and private businesses) market for solar PV
systems to local competitive procurement, to establish the financial, technical, and business devel opment

intermediation mechanisms for local suppliers, and to ‘ piggy back’ the marketing and market
development of solar home systems and small/mobile solar systems. GEF grants would be used for
direct subsidies — either as fixed unit price ($Wp or $/unit) or competitively —viaa National Rural
Electrification Fund (possibly a window within FUNAE, for channeling GEF/bilateral grants). In

particular, two distinct markets would be targeted (other markets may emerge as aresult of

“demonstration effects’):
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e Cross sectoral ingtitutional systems. The first program would be directed at meeting efficiently
the modern energy needs of rural institutional consumers - such as health clinics, schools, and
administrative posts, and possibly for water supplies (for general access or dedicated to the use
of clinics or schoals, say) in two or three provinces in Phase | and for additional three or four
provincesin PhaseIl. Phase | would initiate the process by providing about 300 ‘large systems
for lighting, cooling for vaccines and electricity for other appliances (radio, telecom, TV). The
typical system size would be about 700 Wp, and would cover basic electricity services for staff
housing aswell. Thiswould be a*“cash market” for private suppliers, with the bulk of financing
coming from donor-supported investment programsin the education and health sectors (as well
as GoM budgets for these sectors under the PRSP), and the remainder from GEF grant support
under this project;

e Household systems (through grid concessionaires and through dealers): The second program
would aim to provide “fixed” solar home systems (of about 40 Wp each) for lightingand TV, or
small/mobile solar systems (or “lanterns’, of about 12 Wp each) to rural households and small
commercia users on acommercial basis with some subsidies from either the grid
concessionaires or solar dealers. Phase | targetsinstallation of about 1,600 SHS and 900 mobile
systems. Phase | price reductions, service improvements, and increased awareness of (and
confidence in) solar PV technologies are tentatively projected to lead to Phase |1 investments of
about 6,000 SHS and 7,000 mobile systems. It is expected that during Phase |, afew reliable,
competitive solar PV dea ers emerge, who would be able to extend consumer credit (or
‘hire-purchase’ schemes) in Phase Il and refinance it via commercial banks; if so, Phase Il of the
program would provide for an on-lending scheme for IDA/other credit sources.

Assuming that the relevant ministries — of, say, health, education, state administration, and perhaps water
— have the relevant funds to procure electricity services for their facilities — the ‘baseline’ for the large
institutional customers (some of whom exist, and some expected to emerge as aresult of rehabilitation
and expansion of rural health and education networks) would be the use of gasoline gensets according to
the types of service they are expected to provide. Some institutional systemswould be installed with
external grant funds, but with widely varying technical standards, and uncertain or inadequate attention
to after-market services or to scaling up the market over time.

The baseline for the household customersis that some cash purchases from South Africa (viathe miners
supplies companies) and Zimbabwe would continue, and local retail sales of modules and systems will
grow somewhat. The priceswill remain high, the quality unreliable, service unavailable or high-cost.
The awareness of PV technology will remain low, and it would continue to be seen as ‘risky’ or
‘inadequate’ .

Under the GEF alter native, the annual PV market will be expanded to roughly US$1.3 million per year
during Phase | and to US$2.2 million per year during Phase |1, solar PV businesses would be assisted in
finding best-price sourcing opportunities from around the world (including possibly local production of
some components), and would be provided a per Wp subsidy to reduce first costs and enable expansion
of sales and service networks. The businesses will also be given other direct assistance, as necessary, in
strengthening their capacity to access commercia and quasi-commercia short- or long-term finance
(including from SME development projects such as Bank-financed PODE program, or from foreign
equipment suppliers and private grant donors).

This package of interventions to rapidly expand the market in a predictable manner and supporting the
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entire delivery chain as well as pioneering institutional customersis expected to lead to significant cost
and price reductions (viainternational competitive bidding) as well as greater awareness and acceptance
—first for the larger institutional systems and gradually for the smaller systems. The GEF-financed
up-front subsidy to the PV investment component is expected to be in the order of about US$5/Wp
during Phase | and US$1/Wp during Phase |1, and overall US$2/Wp for the entire program. These
correspond to about US$30 per ton gross carbon dioxide abated in Phase |, US$10/t in Phase Il and
US$15/t overall (or about US$110/t, US$36/t and US$S57/t respectively for gross carbon abated).

PV Investments GEF ‘buy down’
Avg.size # of Capital cost per Wp per ton per ton
Wp systems  $/Wp CO2 CO2
Phasel
Institutional systems 750 300 $ 15.2 $51 $312 $114
Home systems 40 1,600 $ 144 $54 $275 %101
“Small”/mobile systems 12 900 $ 116 $57 $261 %96
Total/weighted average $ 149 $52 $ 300 $110
Phasell
Institutional systems 550 $ 122 $17 $ 103 $38
Home systems 6,000 $ 121 $18 $ 94 $35
“Small” /mobile systems 7,000 $ 88 $18 $ 81 $30
Total/weighted average $ 117 $18 $ 97 $36
Program
Institutional systems 850 $ 132 $29 $17.7 $65
Home systems 7,600 $ 126 $26 $132 $49
“Small” /mobile systems 7,900 $ 91 $22 $ 102  $37
Total/weighted average $ 127 $28 $154 $57

I nvestments in renewables connected to the grid (hydro/wind): This component would consist of
investments in small hydro or wind electricity generating facilities, either for independent grids for local
distribution or for self-generation by large industrial/agricultural users or for grid connected systems.

There has been some — albeit limited — assessment of micro-hydro potential in Mozambique, and
significant efforts have been made over the years by NGOs working with various local stakeholders to
demonstrate the viability of micro-hydro options. (Some micro-hydro generation sets owned by local
governmental authorities date back to pre-independence period, and some private investors have also
been using such systems).

On the wind technology option, no comprehensive resource assessment has been conducted but the
general view has been that: (a) Mozambique' s wind regime is probably not conducive to large-scale
windfarm development for competitive supplies into the main grid; but that (b) pockets of appropriate
wind regimes do exist, for small-scal e generating options as proposed here, possibly also as ‘hybrids' in
combination with existing diesel generatorsin remote areas. (That is, it may be economically attractive
to expand capacity via adding awind turbine rather than replace with anew, larger diesel generator).

Unlike the PV investments, investments in micro-hydro and wind options are dependent on: (a)
appropriate advances in power sector regulations for independent grid operators; and (b) detailed,
site-specific resource assessment. However, it also appears — from current vantage point — that once a
‘level playing field' is established (during Phase |, as part of the sector reforms process) for grid-based

-125-



supplies of RE and non-RE technologies, the ‘incremental costs' for grid-based RE technologies at
resource-favored sites will increasingly consist of only the initial high ‘transactions costs' which can be
better addressed via use of contingent financing rather than direct subsidies. (See below).

Grid Renewables | nvestments GEF ‘buy down’
Avg.size Avg. #of Capital cost per Wp perton  per ton
kWp  systems $kWp CO2 C
Phase
Wind 200 3 $1,650 $0.5 $20.8 $76
Micro-hydro 100 3 $2,530 $0.8 $17.3 $63
Total/weighted average 6 $0.6 $19.1 $70
Phasell
Wind 15 $1,490 $0.3 $13.8 $51
Micro-hydro 15 $2,285 $0.5 $11.9 $44
Total/weighted average 30 $0.3 $12.9 $47
Program
Wind 18 $1,517 $0.3 $15.0 $55
Micro-hydro 18 $2,326 $0.6 $12.8 $47
Total/weighted average 36 $0.4 $13.9 $51

Technical Assistance and Capacity Building

Technical Assistance in Phase | will support the preparation of Phase |1 design for: (a) up-scaling of the
cross-sectoral energy/education/health solar PV initiatives started during the project: and (b) building a
broader renewabl e energy sector development plan.

Together with local and international support the necessary background information will be collected,
institutional arrangements and responsibilities discussed, pipelines for investments identified, energy
need assessment model s defined, suggestions for policy enhancements and a program for follow up
activities described. The design of the subsidy release criteria, organizational responsibilitiesin relation
to the subsidies and other related issues will be part of the activity but will receive separate attention.

Market Development activity will support the businessesin their market research, controlled test
marketing, and outreach. The focus of the market research and the controlled test marketing is towards
the more affordable smaller solar systems for househol ds and optimal design for the larger scale
institutional systems. The market research will clarify the profile of the potential buyers thereby
establishing stronger focussed marketing strategies, product design and pricing policies. This activity
will be devel oped and undertaken in close collaboration with the existing companies, and build on the
experiences of some of the larger commercial companies (e.g., beverage makers) who use similar market
development process. Inthe later stage of the project, specific marketing tactics like road shows, district
demonstration centers and national awareness campaigns might be considered. To make sure that these
activities are undertaken as part of the individual business strategies the activity will be designed on a
cost-shared basis.

Capacity Building activity will focus on three main target groups: (i) the local renewable energy

businesses; (ii) rural development organizations, commercia banks and government officials from energy
aswell as non energy sector ministries; and (iii) cross-sectoral working groups.
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Local renewable energy businesses will receive support to prepare better business plans and implement
them. Initially, SME development experts with the assistance of a solar PV market expert will develop
criteriafor a high quality business plan in the Mozambican context. Individual businesses will then be
provided guidance and, as hecessary, training, to prepare and execute such business plans. The activity
will support businesses to build their capacity to improve products to meet the price/quality range
expected by rural households and the health and education ministries. It will also support the businesses
to improve and expand their current installation and after-sales services. These activitieswill be
undertaken in collaboration with the CPI and may be achieved through established twining relations with
high quality foreign businesses (e.g., promising south-south trade relationships).

Additionally, internationally available renewable energy training programs will be tailored to the
Mozambican situation. It will contain teaching modules and extension materials that will strengthen the
capacity of distributors as well as financiers and customers to make informed and reliable choices, and to
own and operate the solar PV systems. Simple technology descriptions, data collection tools, and
screening tools will be provided, as well as information on how to obtain the equipment. Particular
attention will be given to atraining module on the cross sectoral renewable energy optionsin the health
and education sector, and build on lessons learned by the WHO (World Health Organization), NREL
(National Renewable Energy Laboratories) and other international organizations that have worked with
and tested the different optionsin other developing countries. The training material will also contain a
modul e for government officials from energy and non energy sectors on renewable energy policy aspects,
international agreements, and renewable energy program management. The material will be based on
participatory training methodology. The activity will train local training institutions after which they will
receive small financial support to train the different target groupsin the rural and urban areas. The
activities will be undertaken in collaboration with UEM, regional renewable energy institutes and the
SADC (Southern African Devel opment Community).

To implement the institutional systemswill require cross sectoral collaboration among different
ministries, accompanying experts and businesses. To facilitate this process one or two (health and/or
education) working groups will be established. A professional facilitator will support the groups during
the process of collaboration. In addition, technical support will be made available to support the groups
on specific issues. The group(s) will support the government officersin establishing functional
specifications, technology assessment tools, operation and maintenance schedules, fee collection
mechanisms, definition of responsibilities, procurement guidelines etc..

Phasell of TA/CB

The needs for technical assistance and capacity building (TA/CB) activities in Phase Il will become
clearer during Phase |. In line with the proposed ‘ preparedness triggers' for Phase 11, these TA/CB
activities would build on experience gathered during Phase | both in the public and private sectors, and
would be geared towards meeting specific local needs identified by the stakeholders. As the investment
program gradually shifts more in favor of household solar PV systems and grid-connected renewabl es,
the capacity building activities for the private sector would increasingly consist of business devel opment
assistance, and strengthening the supply chains for RE technology goods and services. In the public
sector, TA/CB assistance to the power sector regulators would be aimed at continuing learning from ‘ best
practices’ in other parts of the world.

Use of Contingent Financing

Due primarily to the severe structural and capacity limitations of the commercial financia institutionsin
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Mozambique, the GEF grant in Phase | will be provided directly as a subsidy to the sellers of RE
technologies (PV systems, wind and micro-hydro systems) under rules of competitive procurement. In
Phase I, however, it is anticipated that direct subsidies to wind and micro-hydro, or other grid-connected
RE investments, would be gradually eliminated, and other modalities such as partial guarantees would be
applied; direct subsidies to non-solar PV technologies would thus be limited to technical assistance and
capacity building activities. Direct subsidiesto solar PV sellers would continue in Phase Il but on a
declining basis as the domestic market grows, costs and prices are closer to those in the world market
(which are al'so expected to decling). Investorsin wind and micro-hydro who distribute electricity to
other customers would also qualify for the general rural electrification subsidy in both Phase | and Phase
I1, under the rules to be devel oped for the national rural electrification fund.

Global Environmental Benefits

The calculated gross avoided carbon dioxide emissions for the 300 kWp solar PV investments and 900
kWp grid-connected wind/micro-hydro investmentsin Phase | are 52,000 and 27,000 tons respectively
over a15-year lifetime. In Phase Il investments of about 736 kWp solar PV and 4.5 MWp
grid-connected RE technol ogies (mostly wind/micro-hydro, but may include other), the calculated gross
avoided carbon dioxide emissions are 133,000 and 136,000 tons respectively over a 15-year lifetime.

Sustainability and Replicability

A key strategic reason to choose an APL instrument for a project that also combines sector reforms with
RE promotion was to seek to ensure sufficient, gradual nurturing of the local markets and capacities so as
to ensure the long-term sustainability of RE investments under the project AND acceleration of these
investments beyond the period when GEF grants cease. The overall approach is that, over time,
sustainability will come from barrier removal, cost reductions, rising incomes, and declining GEF grants.
Also, as the Government plans to finance the electrification fund via, for example, alevy on energy
mega-projects and grid-based electricity, the need for external grantsto support electrification in general,
or that via RE technologies in particular, will decline.

For solar PV systems, the declinein costs will come from: (i) economies of scale —which are often
realized when a credible expectation of alarge market has been created; (ii) formation of linksto
lower-cost suppliers abroad; and (iii) rising incomes, which will increase the affordability of the systems.
Further, the GEF grant per unit for solar PV systemsis also slated to decline over time.

Thus, the key assumptions underlying the viability and replication prospects are that cost-reductions will
be realized and incomes will rise. Given the GEF share of 20-25% in total costs, it is reasonable to
expect that cost reductions and income increases over a number of years will offset the need for such
support after the project is over. Additionally, the planned TA/CB activities will support ‘learning by
doing’ and incorporating mid-term revisions and corrections along the way; taking care to reduce grant
dependencies of individual sub-projects.

A cost-benefit analysis was conducted for a 40Wp solar home system. The economic benefitsin the
analysisinclude: (i) the avoided costs, in which the economic costs of the PV system are compared
against the economic costs of substitutes (kerosene, battery charging, etc.) that the PV systems replace;
(ii) the gainsin consumer surplus; and (iii) environmental benefits. The economic analysis of the solar
homes component of this project shows high economic returns. The ERR and the NPV (@12%) for the
40 Wp solar home systems, are estimated at about 27 percent and US$286,000 prior to consideration for
environmental externalities. The benefits are consistent with those estimated in other countries for
similar projects. They reflect the high willingness to pay for the improved levels of lighting service, and
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the significantly higher levels of radio listening and TV viewing. A sensitivity value analysis shows that
the results are robust to reasonable changes in the values of the key variables. A switching value analysis
indicated that theinitial system cost and the cost of replacement parts (battery, controller and light bulbs)
would have to increase by 40 percent for the project's benefits to evaporate. With 1,600 systems as the
goal, the risk for overestimated market sizeis small. The risk of the GEF supporting uneconomic
investments is small since GEF subsidies are linked to the actual installation of the systems after the
customer has revealed its willingness to pay for the system with an out-of-pocket down payment.

As one of the least-developed countries, Mozambique is expected to remain dependent on grant support
from donorsin social sector investments — e.g., health and education. To that extent, the expansion of
the ‘public ingtitutional market” will remain indirectly dependent on donor support. The major change
this project proposes in thisregard is to incorporate ‘ el ectricity (and perhaps ICT) provision’ as aroutine
part of budgetary processes of individual line ministries. Initially the PV sellers take the usual
commercial risk that this portion of their market depends on the ability of the GoM to fund public-sector
social services. Over time, as their market grows and diversifies, this risk would become relatively
smaller.

Apart from the techno-economic considerations, innovative financial engineering is adopted to match the
payments for energy services with the willingness and ability of the consumersto pay. Thisincludes
output based co-financing so as to attract the private sector. Sales service and maintenance would be a
necessary requirement irrespective of the mode of private sector involvement. The project would also
strive to ensure that key stakehol ders have the requisite capacity to handle pertinent tasks. All these
considerations would ensure long-term sustainability of operations.

The project supports income generation activities to increase affordability of the systems. A study to
identify productive uses of electricity for income generation will be conducted, with particular attention
to women and the young unemployed in the rural areas. The study will identify areas where energy isa
barrier to increasing the income generating activities in the communities, and recommend ways of
removing those barriers. The recommendations of the study will be disseminated to the public and to
potential and existing dealers and concessionaires. Secondly, the project will support new companies
with an one-off preparation grant up to US$10,000 for business plan development -- and an additional
US$4,000 if a productive uses program isintegrated. Thirdly, the technical assistance windows invite
the stakehol ders to submit tailored proposals to address thisissue.

It should also be mentioned here that in designing the activities for GEF support in Mozambique, lessons
learned from the experience of the World Bank and other donors in supporting renewable energy
technologiesin countriesin this region — Uganda, Ethiopia, Zimbabwe, etc. —as well as countries from
outside the region - Vietnam, Indonesia, India, Sri Lanka, etc. — have been taken into consideration.
Learning from other country experiences should contribute towards the sustainability of this project.

Also, the Technical Assistance included in the Project is specifically designed to enhance sustainability
of the Project supported activities during and after the project period. In particular, there are several
factors, which will contribute to this sustainability goal:

e A regime of declining GEF grants (see also below), with atransition to a more sustainable
grant structure such as a Rural Electrification Fund.

e Explicit incorporation of renewable energy into power sector planning in general and in rural
electrification in particular.

e A monitoring and evaluation program, which is aimed at quantitatively assessing the
contribution of energy to rural development thus providing a clear indication of its valueto
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decision makers and civil society.
e Specific TA activities aimed at identifying potential barriers to sustainability and developing
mitigation strategies.

Monitoring and Evaluation, and Dissemination

Monitoring and eval uation toward the GEF abjectives would be coordinated to the maximum extent with
the overall APL monitoring and evaluation (M & E), which will focus on three broad categories of
impacts — direct and indirect benefits of electricity access; market viability of avariety of suppliers and
technol ogies; and achievement of environmental objectives. GEF-specific indicators will be linked to the
second and third of these categories, and are briefly described in the table below. Baseline levelswill be
established during initial poject implementation, using both quantitative survey techniques as well as
participative techniques for qualitative data. It is aso anticipated that, over time, some of theM & E will
be increasingly ‘ mainstreamed’ and ‘localized’ — so that the beneficiaries and market players themselves
have an interest in providing, collecting, and reporting data. Dissemination of program results will be
accomplished through regular reporting as well as contributions to international conferences and other
such fora.
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Responsihilities for overall M & E and its sub-components will be determined during the course of

project preparation.

Component

Market Development Indicators

Solar PV Investments

e Sales not financed or subsidized by the project

e Performance and perceptions of market participants at different pointsin
supply and service chains; foreign participants' interest

Percentage cost/price reduction at various levelsin the supply chains
Cost/prices compared to regional and world markets

Varieties of systems available outside the project

Varieties of sales and financing terms offered

Codes, standards, and certification

Consumer protection mechanisms devel oped and accepted

Grid-renewables

e Same asfor PV investments plus

Investments e Regulations development for independent grids and for bulk salesto the
main grid or independent grids

Technical Number of participants, duration and commitment, cost-sharing

Assistance/Capacity Studies completed and decisions taken by GoM

building (TA/CB)

Academic/training programs mainstreamed
Utilities and distribution concessionaires adopt off-grid systemsin their
planning and marketing

Mar ket I ntervention Indicators

PV Investments e Direct sales (# of systems, kWp, $, terms of sales)
e Geographic spread of customers
e Sizedistribution of household PV systems
e Amount of subsidies disbursed
e Budgets of participating ministries for electricity services
e Amount and sources of supplier financing
Grid-renewables e sameasfor PV investments -
Investments
TA/CB e to be developed
Market Sustainability I ndicators
PV Investments e Consumer acceptance of PV systems aswell as more generally of the

criticality of electricity servicesin education, health, and local
administration performance

e Incorporation of PV option in the business plans for grid electricity
distributors (main or independent grids)

e Pipeline development for Phase Il investments and beyond

e | ocalization of assembly and service
Grid-renewables e same asfor PV investments -
Investments
TA/CB e to be developed
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I ncremental Cost Matrix

Basdline Alternative I ncremental
Domestic Benefits
a. Investments Rural and off-grid Phasel: Awareness and
market grows, dowly, | Expansion of large information barriers
and primarily with ingtitutiona PV removed
diesel and kerosene market
Greater efficiency in
Solar market small, SHS and lanterns supply and service
product availahility become availablein
narrow, and near- severa geographic Acceptance of PV
exclusive dependence | markets technology by users
on imports for and financiers
hardware and human | Some private
capacity investors select wind | Cost reductionin PV
and micro-hydro and other RE
Private investors optionsfor technologies, and
select diesdl gensets | independent gridsfor | narrowing of cost gap
for electricity public distribution or | with internationa
provision to for privateindustrial | market
independent grids Uses
Phasell: Successful
Growth of PV demonstration of a
systems market range of technologies
and business
Renewabl es-based approaches
independent grids
(wind and micro- Further cost reduction
hydro, possibly in PV technologies,
bi oenergy) and narrowing of cost
gap with internationd
market
b. Capacity Relianceonimports | Development of local | Sameasinthe

for equipment
supplies and services,
for asmall,
unpredictable market

Little specific
attention to making
RE options viable for
retail or grid-based
applications.

Limited private sector
devel opment for RE
supplies and services

commercia supply
chains

Public sector policy
and regulatory

capacity

Private sector
busi ness devel opment
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Global environmental
benefits

None

Offset of GHG
emissionsvia
avoidance of gasoline,
kerosene, and diesdl

Phase I: About
130,000 gross tons of
CO, avoided over
project lifetime

Phase I1: About
310,000 gross tons of
CO; avoided over
project lifetime.

Cost by components (million US$)

Phasel:

Cross sectoral (solar) 16 24 0.8
SHS (grid- conces.) 04 0.7 0.3
SHS (dedlers) 0.6 1.0 04
Grid renewables 15 18 0.3
Capacity 2.3 3.6 13
building/technical

assistanceeM& E

Subtotal 6.4 9.5 3.1

Phasell:

Cross sectoral (solar) 4.3 5.0 0.7
SHS (grid- conces.) 15 18 0.3
SHS (dedlers) 13 16 0.3
Grid renewables 2.7 3.8 11
Capacity 0.5 1.0 05
building/technical
assistance/M& E
Subtotal 10.3 13.2 29
Total 16.7 22.7 6.0
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GEF STAP Review and Comments
STAP Reviewer’s Comments and Project Team’s Response

Reviewer: Prof. Daniel M. Kammen, Professor of Energy and Society and Professor of Public Policy;
Director, Renewable and Appropriate Energy Laboratory, University of California, Berkeley.

Summary:

Thisis an ambitious project, and the human capacity to build what are effectively three major new
energy markets (solar, wind, and micro-hydro) all simultaneously is still somewhat problematic. It can
be done, but an evaluation would be helpful that shows the current and future level of trained — local —
trained facilitators and private-sector vendors, and how that resource base maps onto the demands that a
project of this size will place on theindustry.

Response: Agree. A PDF-B supported study 'Design of Capacity Building Program for Renewable
Energy Industry' confirmed the relatively low institutional and human capacity for renewable energy
implementation. It proposes that during the first phase of the program emphasisis placed on capacity
building through training, exposure visits and "learning by doing". A plan of action has become
available and is an integral part of the technical assistance to the different implementing agencies
involved in the component (DNE, FUNAE, MICAO, MINED).

Extensive funds are allocated for development of the ‘markets' . Added emphasis on technology and
service evaluation, and even certification would be useful.

Response: Agree. A PDF-B supported study on 'Consumer Protection Mechanisms' explained a detailed
set-up for a framework of quality control, certification and service evaluation. During the first year of
implementation of the program, this framework will become operational with support of international
consultants. The approach chosen is based on the successful model used in some of the Asia countries
(Sri Lanka, China, Indonesia).

The scope of this project suggests that an international review board would be of useto not only the work
taking place in Mozambique, but in other nations as well where renewable energy and/or rural
transformation efforts are in effect, or are planned.

Response:  The stakeholders of the program indicated that exposure to experiences in other countriesis
important through exposure visits, in-country training, and the possibl e establishment of an international
network of specialists. Several of the key stakeholders have internal operations and frequently visit
renewable energy projectsin other African countries, while others have had training at international
institutions (for example, Esami, Tanzania). It is expected that these international contacts and networks
will support the programin improving its review process in deciding on strategic directions aswell as
day-to-day implementation issues.

The extended project duration is an important innovation.

The project is now sufficiently clear -- particularly the incremental cost analysis -- that it is ready for
approval.
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Comments on the ICA (9-18-01 version):

Notes Sheet: What is the sensitivity to the price fluctuations noted for the various fuels? In both the
Kenyan and South African solar (PV) histories, PV demand was highly inelastic to changes in kerosene
costs. Thiswas apparently due to the dominance in importance to consumers of energy reliability over
price, at least for the early adopters of PV. Early studies of the improved stove market in Maputo by A.
Ellegard (Stockholm Environment Institute) indicated strong price sensitivity (as expected for low-cost
cookstove technologies).

Response: Kerosene, gasoline and diesel price assumptions are critical to the estimated incremental
costs. At the current world prices of oil products, estimated unit incremental costs are lower than what
they would have been, say, two yearsago. Alternatively, the estimated unit incremental costs would have
been even lower if areal (i.e., net of inflation) price increase was assumed. (The prices assumed here
are at the world market levels, with assumed adjustments for market size premium and domestic
distances). On demand sensitivity to fuel prices, there are three distinct markets here, and the
products/fuels competition varies by geography (within and across countries) and end use. It is probably
the case that cross-price demand elasticities for the lighting market are low, and that the assumed oil
products prices may matter less than the consumers' expectations of such prices and preference for
higher quality lighting. (For PV, the consumer preference for electric lighting over keroseneis
well-known, and it is under standabl e that PV system demand is relatively inelastic with respect to
kerosene price). Incremental cost analysis hereis not addressed to cooking fuels and technol ogies.

Summary Sheet: The selection of ‘large’ (40 Wp) versus small/mobile (12 Wp) solar systems for
household usersisinteresting. In much of East Africathe SHS market has bifurcated (see Duke,
Jacobson, Kammen, 2001, available online at: http://socrates.berkeley.edu/~rael/qualityshs.pdf) into sales
of systems roughly > 40 Wp (largely to the affluent, and to businesses), and the current solar home
system market, of <40 Wp. The split of ‘large’ versus ‘small/mobile’ systems may be fine, but
justification should be offered based on the current sales of these system typesin Mozambique. Isthis
effort one that will require multiple training process, or can vendors selling one make a good case for the
other aswell?

Response: The primary justification for bifurcation is that sales of the 40 Wp fixed systems will be
limited due to affordability constraints while the 12 Wp systems haven't yet been introduced and face
some market risks. Also, the 40 Wp and 12 Wp sizes selected here are for illustrative purposes and
represent a partial range of unit sizes that could be marketed under the project. Implications for
training processes are not yet clear; controlled marketing and market tests — as proposed under PDF-B
consultancies and Phase | TA - will clarify them.

Recommend using cost/ton carbon, instead of cost/ton carbon dioxide to conform to most international
analyses of GHG offsets.

Response:  Agree; both units given now in the Project Brief.

The incremental cost and cost/ton carbon is based on key assumptions about solar/kerosene substitutions.
There are anumber of questions about the degree to which this takes place (versus simply adding energy
sources to the household mix. The importance of thisis apparent in the calculationsin PV Systems and
Alternatives and in the kerosene lamps analysis). The project justification based on carbon offsetsis
more convincingly made if based around prevented future emissions.
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Response: Project justification isindeed based on 'prevented future emissions' from the systems
expected to be installed under the project and through removal of barriersto market growth. Thereis
no a priori reason to expect that kerosene lighting use per household would increase over time. So what
isassumed here - in line with other solar home systems projects - is that each 40 Wp system or 12 Wp
system avoids 0.52 tons and 0.17 tons of carbon dioxide per year, based on estimates of per household
kerosene use in the two market segments.

Summary (Table 3) & SHS Sheet: Thistable highlights a key issue in market development, particularly
for PV systems. In anumber of countries the evolution of the SHS PV market has been significantly
driven by two factors: (1) the presence of TV as a high-valued application; and (2) quality standards, or
at least discernible differences between products based on price/performance characteristics (Duke, et al.,
2000). With amarket intended to grow to > 15,000 systems during Phase |1, greater attention is needed
for modul e testing and education (irrespective if formal or informal standards prevail in the market in
Mozambique. Again, Duke et al., 2000 provides a set of test procedures, recommendations on how to
provide this information to the market, and approaches to working with vendors.

Response: Agree. TV accessis being rapidly expanded in Mozambique, and will be a main driver for
solar PV demand. Activities are planned in the preparation phase for testing as well as defining
testing/certification needs during the program.

Small Systems. The comparison of the ‘Base’ and ' GEF' cases need to be clarified. No capital
replacement costs appear to be included.

Response: It isassumed that battery and lamps are covered in the ‘annual O & M' of US$20 per system.

Investment Calculation: Thisanalysis, which isvery clear, is highly conservative with respect to the
renewable energy — solar, wind and hydro — options. Over a seven year project life, assuming that the
renewable energy programs are even moderately successful, the total carbon savings will be considerably
higher than indicated in the spreadsheet. The development of a PV market, for example, that grows to
sales of > 3,000 units/year will have significant ancillary benefitsin terms of future growth in energy use
that is diverted from fossil fuelsto renewable energy. An estimated growth coefficient of 3 percent/year
would be reasonable, and with 50% of that met with renewables, the $/Carbon avoided values will
decrease by over 20%. This calculation, while speculative, is recommended. This applies even more
strongly to the Grid RE Summary analysis.

Response: We agree that the estimates are conservative and believe that such conservatismis prudent.
The expectation of 50% of the marginal growth in kerosene lighting demand being met by PV istoo
optimistic at this stage. Besides, some of the electricity for lighting market will be captured by grid
supplies. Two, grid-based renewableswill incur ‘carbon offsets only insofar as they are used for
'independent’ grids (because main grid marginal generation comes from hydro). This 'independent grids
market is also small, and even as it grows, some of it will be captured by the main grid.

Micro-hydro: An estimate of the river resource for micro-hydro systems should beincluded in an
evaluation of the market potential, given the favorable economics indicated in the analysis of both $/ton
carbon and in the project NPV. Expansion to the scale indicated suggests the potential to develop a
micro-hydro industry, with regional sales. The Zimbabwean micro-hydro turbines produced until
recently have left the market due to violence in that country. Mozambique could become aregional
supplier, particularly if project funds are used from the ‘ market development’ program to support this
initiative.
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Response: The estimate of river resource will be done as part of implementation of the program. Also,
based on current indications, South Africa or Zimbabwe (once the violence ends) are probably better
placed for capital goods production and regional distribution. Mozambican capacity for maintenance
and repair are to be emphasi zed first.

Summary: Theincremental cost analysis, despite inevitable problems and uncertaintiesin the
assumptions that underlie the value of the GEF option in terms of carbon offsets ($/tC), iswell argued
and clear. With the NPV calculation already included in the analysis, it would be instructive to add an
evaluation of the future offsets in carbon emission based on a partial conversion of adoptersto a
renewable energy component of future growth in energy use.

Response:  As mentioned above, while thereis a potential for significant 'spin-off', at this time we feel the
implied conservatismis prudent. Monitoring and evaluation (M & E) during Phase | will provide a
better basis for judging whether the potential for ‘ spin-off’ islarge enough so asto justify a more
aggressive stancein Phase Il.

Further Comments on the PCD:

Asintheinitial review, this project seeks to jump-start several distinct clean energy sectorsin
Mozambique. Thisisan excellent goal, but it remains unclear if sufficient human resources exists to
devel op these programs without over-reliance on afew key individuals. Are there more extensive ways
to distribute the burden on building three new energy markets (to say nothing of the differences between
small and large PV)? A process with a staggered phase-in of the PV, wind , and micro-hydro phases
would make sense.

Response: Agree. Thisisindeed how it is planned --- large institutional PV systemsinitially, wind and
micro-hydro later, household PV systemsto build up gradually and escal ate.

Why is biomass not a candidate here? There are extensive saw mills and timber plantations that may,
like their counterparts in Zimbabwe (e.g. Border Timbers) have extensive biomass waste issues that
could become a key fuel.

Response:  The use of biomass is under consideration, but it is prudent to start on a small scalein view
of the institutional and human resour ce capacity constraints already mentioned. Furthermore, the issue
is electricity generation for own use (where gasoline and diesel compete) versus for salesto the main
grid. The latter seems an unviable option while Cahora Bassa marginal cost isless than USL cent/kWh.
The former might be attempted. For now, the 'grid renewables analysis covers wind and micro-hydro;
biomass gasifiers may be piloted in Phase |.
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