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Rwanda: Rw: Sustainable Energy Development 
A. STRATEGIC CONTEXT AND RATIONALE

1. Country and sector issues 

Rwanda is a small, landlocked country in the Great Lakes region of Africa, bordered by the Democratic Republic of the Congo (DRC), Burundi, Tanzania and Uganda. Total land area is about 24,950 sq. km., and inland lakes cover about 1,390 sq. km. The terrain is mostly hilly and mountainous, with grassy uplands. 

Rwanda was ravaged by civil war and genocide in the early 1990s, followed by border wars that finally ended in 2002-3. The domestic population has fluctuated considerably due to genocide and migrations associated with conflict. It is currently estimated to be about 9 million, with up to 2 million more refugees in neighboring countries expected to return in the near future. Habitation patterns have also changed considerably – over the last decade Kigali, the capital city, has grown from around 300,000 to close to 1 million, and new rural agglomerations known as Imidugudu are emerging. At more than 320 people per square kilometer, the aggregate population density is among the highest in the world. Natural population growth rate – i.e., apart from return of the refugees – is high at over 3% p.a., and life expectancy at birth is still only about 40 years, in part due to the HIV/Aids pandemic. Demobilization and re-integration of former warriors and genocidaires remains a critical challenging task. 

Rwanda has largely an agricultural economy with small-holder farming and some commercial agriculture (tea, coffee, being privatized). Agriculture accounts for about 35% of GDP, though up to 50 percent of the farmers do not effectively participate in the exchange economy. The manufacturing sector comprises of a few enterprises in small industry - agro-processing, brewery, textiles, mining, sugar, and cement.  Private sector remains small and underdeveloped, and dominated by informal activities.  The formal private sector consists of about 170 enterprises, of which only about 75 have staff in excess of 50 persons. 

The financial sector is small and weak – two commercial banks (with GoR majority ownership and some involvement by foreign investors), three smaller banks (private), a development bank, a real estate financing company, and one main micro-finance institution.  Deposits are estimated at about $300 million, outstanding loans at about $200 million. The liquidity of the financial sector is reasonable but banks lack long-term resources and they are reluctant to finance commercial activities that are not directly related to the export sector and do not provide hard currency income. 

The government is committed to completing its privatization program by 2006, including sale of the national telecom company Rwandatel, banks, hotels, and tea plantations and factories. Overall, the business environment is still weak, and specialized institutions to support private sector development – e.g., Investment Promotion Agency, Arbitration Center, Private Sector Federation, SME Promotion Center, and the Utility Regulatory Agency – are only slowly taking hold. 

The genocide, wars, and migrations resulted in a massive loss and dislocation of human skills, and damaged the physical asset base of the economy. Infrastructure was destroyed, livestock killed, and capital plundered. Scarcity of land, which is the key structural constraint for the alleviation of rural poverty, has been aggravated by the genocide. The massive displacements of the population and the eventual resettlement have exacerbated the degradation of natural resources. The pre-1994 forest area has been halved. The severe degradation of already fragile soils due to deforestation and erosion, and that of local water resources, have constricted the asset base for the rural poor.  Infrastructure bottlenecks in the urban areas and limited access in the rural areas have also emerged as a significant constraint to continuing economic growth and human capital development.

Internal political stability, policy reforms, foreign aid, and capacity building (including that contributed by returned refugees) have helped stage a remarkable economic recovery over the decade since the genocide. Real GDP growth averaged more than 7% p.a. 1998-2002 and slowed to 3% in 2003. By 2000, GDP reached its 1990 level; thus 1990s were effectively a lost decade. In the aftermath of the genocide, growth was led by manufacturing, commerce, and services spurred by donor aid and NGOs – and primarily benefited growing urban populations.  Since 1998, however, agriculture and construction have become the main sources of growth. At $230 in 2002, the GDP per capita is less than 2/3 of the 1990 level of $370; 60% of the households live below the national poverty line, compared to 40% in 1985. 

While the prospects of reaching Millenium Development Goals (MDGs) are poor, the GoR has an ambitious strategy to expand access to, and quality of, health and education services. The GoR made expansion of basic education a key priority, and gross primary enrolment has risen dramatically, so that the target of universal primary education by 2015 appears achievable. Free public education was recently extended from primary to lower-secondary levels (grade 9), and by 2005 the number of potential candidates for entry to lower-secondary schools is expected to be more than four times the current cohort. Pressures for the expansion of secondary education system – facilities, trained teachers, materials – are therefore mounting. The health sector has more ‘catching up’ to do: health indicators have not yet returned to 1985-90 levels, and health care utilization is still declining. In both education and health sectors, extremely limited peri-urban/rural access to potable water supply and electricity limit the quality of service delivery.

Small and fragile modern energy sector: Most of the energy consumption is in the form of woodfuels; the modern energy sector is very small – consisting of about 50 MW of peak electricity demand on the national utility, Electrogaz, and about 100,000 tons of oil products consumption, so far mostly from the transport and industrial sectors – but critical to non-farm growth and employment creation. So far, all electricity supplies have been from hydroelectric power produced domestically and imports from Sinelac – a jointly owned utility with Burundi and DRC – as well as from SNEL, the DRC utility. No new significant investment has taken place in the power supply system in the last 15 years.  Moreover, neither the hydroelectric generating stations nor the network had required maintenance and rehabilitation except emergency attention in the aftermath of conflict. Per capita consumption of electricity and oil products is among the lowest in the world, and low even by comparison to neighboring countries. In addition to high inland transport costs from Mombasa, oil products imports are also subject to various duties and taxes, so that on average, retail prices of petroleum products are about 100% higher than acquisition costs f.o.b. main supply sources (e.g., Arab Gulf markets). Rapid increases in the world oil prices, combined with ad valorem duties and taxes, have thus had a significant negative impact on the country’s growth prospects. Development of Rwanda’s energy resources – additional hydroelectricity, natural gas dissolved in Lake Kivu, peat, geothermal – has been constrained by small market size, lack of financing and an inadequate institutional framework.

a. Unexpected power supply shortages and low service reliability constrain growth: A combination of strong demand growth with unexpectedly low lake levels in both domestic and shared hydropower sources – further exacerbated by high transmission and distribution losses and unreliability of Electrogaz’s dilapidated network – have led to extensive and lengthy power cuts beginning in early 2004. Despite re-commissioning of an old diesel plant, load shedding has increased to about 50% of peak demand during the last six months. Supply shortages and unreliability have raised the cost of doing business, weakened the prospects of attracting new investments, and have led Electrogaz to switch to higher-cost diesel water pumping. Therefore, development of the Demand Side Management (DSM) capacity within the power sector could ameliorate the condition and help in optimal planning for the future. 
b. High costs of thermal power generation to meet the supply gap: In the near term, Rwanda will have to increasingly rely on higher-cost thermal power, as domestic and shared hydroelectric plants will have to be rehabilitated and reservoir levels restored to prudent levels. As an emergency response to the cutbacks so far, the Government has provided finance for Electrogaz purchase of about 12.6 MW of new diesel generation capacity. By 2006/7, another 10-15 MW of additional capacity is needed in order to meet demand, all but a small part of which will have to be thermal. By December 2004, the monthly fuel bill is likely to reach US$1 million a month, excluding duties and taxes; depending on the evolution of oil prices, it may rise to $1.5 million a month by mid-2006.  By 2008, some relief may come from lower-cost power generation from Kivu gas.  

b2
Renewable energy development: Optimal utilization of locally available renewable energy resources and efficient end-use will help Rwanda alleviate the supply gap.  However, efforts in this area remain scattered and largely outside of the National energy planning process.  The level of local capacity in the area of renewable energy also remains low both in the public as well as private sector.  This project proposes to mainstream renewable energy within the national energy planning process and support renewable energy market development.  Of particular and immediate interest to the government are the developments of the solar and hydro resources as well as improving the efficiency of the use of traditional fuels.

c. Severe financial imbalances: Electricity tariffs have fallen by nearly 50% in USD terms since the last revision in 1997. Over the same period, the quantity of Rwanda’s electricity imports shot up rapidly – occasionally exceeding more than a half of the total supplies. So did the unit price of imports, mainly since Sinelac tariffs – denominated in SDR terms and driven by its high debt service obligations – have risen to nearly US 8 cents /kWh, much in excess of the Electrogaz actual revenue collection rate of about US 4-5 cents/kWh (after high losses and low collection efficiencies). In turn, Electrogaz has failed to service its own debt to the Government, and has actually paid only a small share of its Sinelac bills. A complex set of cross-debts has emerged between Electrogaz and the Government, on the one hand, and among Sinelac, the governments of its three owner countries, and their public utilities, on the other
. As Electrogaz needs to finance large quantities of fuel and an aggressive investment program, major financial restructuring is required in order to limit  electricity price shocks to the vulnerable macroeconomy.

d. Limited access to electricity constrains broad-based welfare gains: Electrogaz has only 67,000 customers and only about 6% of the households have access to electricity, almost entirely in the urban areas. Kigali alone accounts for about 2/3rd of the total number of customers and total demand of electricity. Grid extension beyond the urban areas has been extremely limited. About 21 isolated micro-hydro plants existed before the 1994 genocide, but only a few have survived, and the rest need major rehabilitation. Infrastructure bottlenecks in the urban areas and limited access in the rural areas have also emerged as a significant constraint to continuing economic growth and human capital development. 

e. Rapid urbanization and industrial demands stress woodfuel supply systems: Wood and charcoal remain the most significant – and often the only – fuels available to households and the productive sectors of the economy. Urbanization and industrial growth – combined with limited access to electricity and high cost of petroleum products – have led to an even more rapid growth in urban charcoal demand. Severe deforestation during the conflict periods – in part by internally displaced persons and returning refugees – has been further compounded by the large-scale demands for charcoal-making, construction materials, and agro-industrial, institutional and commercial customers. Forestation programs of the 1970s and 1980s have essentially halted and need to be revived. Distances for large-scale movement of wood and charcoal supplies have increased, technical efficiencies of making and using charcoal are low, even compared to neighboring countries, and enduser charcoal prices have increased both in real and nominal terms. In response to a perceived woodfuel shortage, Cabinet has issued decrees strictly regulating the use of wood, further escalating charcoal prices. The net result is that at the current tariff, electricity is cheaper to use for cooking than charcoal, thus potentially adding to electricity peak demand growth at the margin.

f. Government attached high priority to Lake Kivu gas development: Lake Kivu between Rwanda and DRC has a unique energy resource – some 29 billion cubic meters of natural gas dissolved in the deep waters. Studies financed under a previous IDA project have established that gas exploitation could be technically feasible, environmentally safe and economically attractive. An ongoing Strategic Social and Environmental Assessment of Power Development Options for Rwanda, Burundi and western Tanzania has concluded that power generation from Kivu gas is competitive with comparable hydroelectric options. GoR is committed to expediting Kivu gas development – initially for power generation – with private sector participation. The medium-term development of the power sector is inextricably linked to the exploitation of this resource. The Unit for Promotion of Exploitation of the Gas in Lake Kivu (UPEGAZ), within MinInfra, is charged with taking the lead in this development.
g. Sector reforms have accelerated, though much remains to be done: The Government began sector reforms under the Energy Sector Rehabilitation and Urban Waste Management Project (IDA Cr. 24560, closed 2001), which have been continued under the ongoing Competitiveness and Enterprise Development Project (IDA Cr. 34990, April 2001-ongoing). A significant milestone in the reform process was achieved when the Electrogaz management contract with Lahmeyer International (LI) became effective in October, 2003. During its first year, the management team has been pre-occupied with managing the power supply crisis, so that some planning reports and tariff proposals have been delayed. A key element in continuing physical, institutional, and commercial strengthening of the power sector is an agreement between the GoR and LI on the performance targets under the contract. These targets have not been adopted yet, and their achievement will depend inter alia on the GoR ability to provide the necessary investment finance as well as financial restructuring of Sinelac and Electrogaz. A multi-sectoral Rwanda Utility Regulatory Agency (RURA) has been established, and key staff have been recruited.  RURA is receiving start-up support through the Competitiveness and Enterprise Development Project (CEDP) and the UER project. 
2. Rationale for Bank involvement

The Bank has supported the Rwandan power sector in two previous projects, both of which commenced prior to the civil war.  The first was the Power Project (Cr 1495-Rw, SDR 8.5 million, 1984 - 1988), which sought to improve reliability, expand electricity access, and strengthen Electrogaz both financially and operationally.  The second project was the Energy Sector Rehabilitation and Urban Waste Management (ESRUWM) Project (Cr 24560, SDR 18.5 million [reduced to SDR 13.52 million], 1993 – 1998).  This project spanned the civil war, which eroded much of the progress from the Power Project, and caused serious disruption in implementation of the ESRUWM Project. Ultimately the projects succeeded in initiating sector reforms and setting the stage for the current Electrogaz management contract.  The Bank’s engagement in the sector since the closing of the ESRWUM Project, has been limited to support for the Electrogaz management contract and startup support to the Rwandan Utility Regulatory Commission (RURA) through the Competitiveness and Enterprise Development Project (CEDP).  More recently, energy was identified as one of four priority sectors for the ongoing series of Poverty Reduction Support Credits (PRSCs).  Other donors have only recently begun re-engaging in the sector, and given the magnitude of requirements – sectoral investment needs have been estimated at about $300 million over the next ten years - there is a strong need to rapidly expand donor participation.      At this juncture, the Bank has the opportunity of making a quick and significant contribution to the country’s growth and poverty reduction goals by addressing the urgent energy challenge, and laying foundations for the sector’s orderly and sustainable development.

The GEF involvement in this project would help the Government in mainstreaming renewable energy development within the national energy sector planning and development.  In addition, GEF support would be instrumental in mainstreaming energy efficiency/DSM capacity within the electric and water utilities in Rwanda.  

3. Higher level objectives to which the project contributes

A Poverty Reduction Strategy Paper (PRSP) was adopted for Rwanda in mid-2002 and the World Bank County Assistance Strategy (CAS) for 2003-06 was approved in December 2002. Both the PRSP and CAS emphasize infrastructure investments and rural development. The CAS primary objective to which the project contributes is the ‘…improvement of reliability and coverage of services,…’.  The project will contribute to this objective through (i) improving the reliability and quality of grid electric services for sustaining the growth momentum and expanding access by the urban poor, by alleviating severe power shortages in the country and supporting urgent repairs and refurbishment of the network, and building capacity in the area of utility Demand Side Management (DSM); and (ii) harnessing the cheaper domestic power resources such solar and hydro for expanding access.
The overall objective of Bank support to Rwanda in the energy sector is to help establish a competitive, efficient service delivery structure enabling the use of multiple technologies and business modes, with transparent governance and performance accountability. 

B. PROJECT DESCRIPTION

1. Lending instrument

The Bank is currently providing support to energy sector in three operations: (i) Urgent Electricity Rehabilitation project which is a operationally fully blended operation together credit with the GEF grant financed Sustainable Energy Development (SED) project; (ii) the Competitiveness and Enterprise Development Project (Cr 34990, SDR 31.8 million, 2001 – ongoing).  This includes $8 million support to Electrogaz for the management contract, billing and collection system, and spare parts, as well as $1.2 million for TA and equipment to establish the multi-sector regulator (RURA); and (iii) the program of Poverty Reduction Support Credits (with PRSC 1 of SDR 44.6 million approved by the Bank Board October 21, 2004), which includes Energy as a priority sector along with Health, Education, and Water.  The PRSC is the Bank’s primary instrument for major policy issues, but is not well suited for the preparation and supervision required for targeted investments of the nature proposed in this project.  
2. Project development objective and key indicators

The overall development objectives of the proposed project are to: (i) Alleviate power shortages; and (ii) enhance the capabilities of energy sector institutions particularly in renewable energy development. 

Key performance indicators toward these objectives are reduction in outages; revised power sector framework, promoting private sector participation, installed grid-connected renewable energy capacity and installed number of renewable energy systems. 
See Annex 3 for the results framework and monitoring arrangements.

3. Project Global environmental objectives and key indicators  

The project’s global environmental objective is to achieve greenhouse gas emissions through use of renewable energy in rural areas for provision of electricity as well as through increased end-efficiency in the electricity sector. The key Global performance indicators are: (a) number of connections that are served with electricity using renewable energy; (b) the number of MW of renewable energy installed for generation of electricity to the grid in rural areas; and (c) avoided carbon dioxide emissions.  

Total estimated emission reductions from facilities installed during the projects life are estimated at 0.43 million metric tons of CO2, over the lifetime of the systems.  The long term national impact of this Project is expected to be much larger than this number, as broad replication is expected to occur through the establishment of a national bottom-up legal and regulatory framework for rural electrification that will use a similar approach to that of the Project. 

Proposed GEF co-financed interventions fall under Climate Change Focal Area, Operational Program 5 and 6. See Section III – “Prior experience, current status, and other initiative” – above as well as Section V – “Potentials for, and Barriers to, Renewable Energy/Energy Efficiency”. The activities proposed here conform to the relevant guidelines and are similar to those incorporated in various other GEF projects under OP 5 (e.g., electricity enduse efficiency, improved stoves) and OP 6 (e.g., solar PV for rural public institutions, micro hydro,). 

Consistency with the strategic priorities is broadly categorized as follows: (a) promotion of renewable energy-based off-grid electricity supplies to remote public institutions and independent grid supplies to ‘pockets of potentials’ for rural non-farm employment generation meet the strategic priority CC4; (b) technical assistance and capacity building in the GoR, Electrogaz, and private sector for promotion of electricity efficiency programs, meet the strategic priority CC1. 

3. Project components

Project components have been designed to address the three core challenges in the energy sector – adjusting the physical and financial shortfalls in the power sector, strengthening the capacity of sector institutions, and initiating the preparation for the development of locally available renewable energy resources, at a lower cost than fuel imports, for development of the sustainable power sector.

(A) Power System Reinforcement (IDA US$ 18 m; NDF US$ 6m; Electrogaz US$ 0.15m)

This component supports the project objective of alleviating power shortages and improving quality of power supply in the existing Electrogaz network. These investments will be implemented in two phases. The first phase, for which bid packages are under preparation, would cover the provision of additional thermal generation to meet immediate shortfalls, urgent repair and refurbishment of network, and preparatory work for the balance investments. The second phase investments would address remaining short term investment based on the recommendations of the consultant, advising on implementation of the low cost network designs.

A.1. 
Generation: These will be for Electrogaz supplies and will consist of (i) Additional thermal generating units, in two stages, totaling to about 10 MW and (ii) rehabilitation of about 2 MW potential in small, run-of river hydroelectric units, or any of their existing generation units.

A.2
Transmission: These investments include rehabilitation of existing sub-stations and lines, reconfiguration of the evacuation lines from the Sinelac and SNEL stations; and additional transmission lines including those required to connect to small hydro units and a new gas-based power plant (subject to the conclusion of a satisfactory Power Purchase Agreement).

 A.3. 
Distribution: This subcomponent will finance priority rehabilitation in Electrogaz distribution network, and some line extensions in the urban and peri-urban areas.

(B) Technical Assistance and Capacity Building (IDA US$ 4 m; GEF US$ 1 m)

This component will finance studies required for policy/ program development of  RURA and Electrogaz. It will also support training for MinInfra, RURA, and Electrogaz’ personnel. A comprehensive needs review will be carried out by PCU in consultation with all the agencies, to detail specific training requirements and plan for provision of this training, which will be agreed with IDA. 

B.1 
Project Implementation: The sub-component supplements the ongoing technical assistance to support the project coordination unit (PCU) at Electrogaz to facilitate and administer the Sustainable Energy Development Project/Component. The Project envisages evaluation of impacts to establish its effectiveness in meeting development and project objectives.
B.2
Institutional Strengthening of ELECTROGAZ: This sub-component will support the establishment of a computer based financial management system at Electrogaz and training for their staff in technical, commercial and financial areas. 

B.3
Institutional strengthening of other agencies: This sub-component will support Policy/Program development and institutional strengthening of Department of Energy in the Ministry of Infrastructure, RURA, renewable energy organizations and finance institutions.  The key area of support would include development of the new legislation and regulations including for the rural electrification. It would also include the training needs of:  (a) the Department of Energy, in energy and environmental economics and policy, rural and renewable energy, and regulation; (b) RURA, in development and application of regulations, tariff setting for small power systems and standardized small power purchase agreements; and (c) renewable energy organizations and finance institutions. 

(C) Domestic Resource Development & Efficient Utilization : (IDA US$ 3m; GEF US$ 4m)

This component will help prepare for the addition of  more economic domestically available, renewable energy resources – to meet future demand growth in the main grid. The component also envisages providing technical support to development & implementation of good carbonization practices and use of  improved stoves for efficient utilization of  available biomass resources in Rwanda. It will also initiate a process of decentralized rural electrification via investments in high-priority micro-hydro based independent grids.

Component C.1 - Development of future hydroelectric project: The sub-component provides technical assistance to project promoters to support preparation of pre-feasibility and feasibility studies for the next increment of grid-connected hydroelectric power in addition to Rusomo Falls.     

Component C.2 - Efficient utilization of biomass resources: The sub-component provides technical assistance for field demonstrations and training in improved carbonization (charcoal making process) and use of efficient stoves, ovens and kilns; and, training for producers and entrepreneurs. After a review of the biomass sector and an assessment of high potential systems, the sub-component might provide smart subsidies for sales and installation of improved woodstoves that meet technical specifications and are sold by participating entrepreneurs to private users. 

Component C.3 - Micro-hydro based independent grids: The sub-component provides technical assistance to prepare business plans; design implementation arrangements; and training of developers and project promoters. It offers smart subsidies for sales and installation of independent grids that meet technical specifications and are owned by participating entrepreneurs or communities.   The program works with MININFRA, rural development organizations, NGOs, and communities to provide electricity to those willing to invest in hydro grid systems. A pipeline of viable micro-hydro projects have been identified in recent studies.
Component C.4 - Solar PV:  The sub-component provides technical assistance to support expansion of solar PV use in public institutions and the growth of the private solar home systems market. It offers smart subsidies for the installation of solar systems that meet technical specifications and are sold by participating entrepreneurs.  

Component C.5 - Efficiency in public/private institutions:  Technical assistance for Electrogaz for efficiency improvement of its own operations and technical assistance for third party private sector organizations to improve use of electricity, most likely hotels. 

4. Lessons learned and reflected in the project design

Key lessons from the previous energy projects in Rwanda and elsewhere focused on the readiness of stakeholders for the project as well as design and implementation simplicity.  They can be summarized as follows:

(a) Ensure commitment of Government and other stakeholders.  As a demonstration of the importance which Government attaches to this project, MinEcoFin has taken the lead in overseeing project preparation, with core support from MinInfra and Electrogaz, which have been deeply engaged in all aspects of project preparation.  Moreover, Government has indicated its commitment to rehabilitating the sector by allocating scarce financial resources for the purchase of the initial 12.6 MW of diesel capacity and by initiating a process of revising and restructuring tariffs based on a cost recovery model. 

(b) Simplify design and implementation arrangements to ease implementation and enhance sustainability.  This lesson is especially important in countries such as Rwanda with limited implementation capacities, and has been incorporated by focusing the project largely on a single entity (Electrogaz), and establishing a Project Coordination Unit (PCU) within that entity.

(c) Advance preparatory activities to minimize delays.  Government has secured funding from Sida for consultants to prepare the bidding documents for initial Electrogaz investments.  PCU shall be established well before effectiveness. The documents shall be prepared, and the procurement process commenced, well before effectiveness. 

(d) Integrating experiences from other projects. To the maximum practical extent, project design will build on best practices of other projects in the region and internationally, such as GEF-supported projects in Uganda and Sri Lanka, the Global Village Energy Partnership, and others.  In addition, during project design, the team will seek to develop and build upon synergistic linkages with other agencies and programs such as the UNIDO sponsored work on micro hydro and rural electrification, as well as relevant work supported by multilaterals such as the European Union (on rural economic development and infrastructure) and bilateral aid agencies such as of the Netherlands.  
The recently launched Renewable Energy Toolkit: An Operational Guide for Electric Services (www.worldbank.org/retoolkit) highlights the lessons from renewable energy programs supported by the World Bank, GEF and others. For stand alone renewable energy systems, successful programs have managed to provide solutions for six core issues during the introduction phase concurrently: (i) provide access to finance to overcome high initial cost of systems for end users and service providers; (ii) establish delivery infrastructure to connect the remote and dispersed markets to the often urban based suppliers; (iii) adopt inclusive rural electrification policy to clearly define the roles of grid extension and off-grid options, and ensure a level playing field for the stand alone service providers to fairly compete with traditional utilities; (iv) guarantee minimum quality of (after sales) service to ensure the quality of the products and services; (v) understand customer needs and increase service awareness to know consumers’ ability to pay and offer products that are tailored to consumers’ needs; and (vi) scale up capacity building to rapid increase understanding of the industry’s specifics to all business partners involved. The proposed project has been designed taking these lessons into account. 

5. Alternatives considered and reasons for rejection

The two main alternatives considered for project design were to: 

(a) include Electrogaz water investments within the project scope, these were excluded in view of the ongoing AfDB project which supports water network rehabilitation, and to ensure that the limited IDA funds available for the project would be focused on the highest priority energy investments as given in the project description above; and 

(b) include a fully developed rural electrification component.  Although Government is quite keen to proceed with rural electrification, it was recognized that some time will be needed to develop and strengthen the new institutional structures needed to develop, finance, and implement a national rural electrification program.  Therefore, the project will include the TA and capacity building to prepare this framework, and at the same time, support limited investments in new grid extensions or mini-grids to high-density or commercially important peri-urban/rural areas.  

C. IMPLEMENTATION

1. Partnership arrangements  

Donor re-engagement in the sector has been relatively recent, and includes:

Government of Netherlands has provided Euro 4.3 million in immediate-term assistance, which cofinanced the purchase of the initial 12.6 MW diesel generator sets, and is also supporting rehabilitation works at a mini-hydro site.

African Development Bank (AfDB) has negotiated a Water and Electricity Network Rehabilitation project with Electrogaz, which includes SDR 8 million for rehabilitation of electricity network elements associated with water supply.

Arab Bank for Economic Development in Africa (BADEA) together with Organization of Petroleum Exporting Countries (OPEC) Fund for Development is finalizing a US$10 million Rehabilitation of Three Hydro Stations loan.

Nordic Development Fund (NDF) has agreed to provide Euro 5 million in parallel financing for the UER project. Appraisal is scheduled for January, 2005. 

UNIDO has provided support aimed at renewable energy development, including pre-feasibility studies of off-grid micro-hydro sites.

Swedish International Development Agency (Sida) has provided assistance for consultants to Electrogaz for preparation of bidding UER documents.

The project will also create linkages with the UNDP-GEF funded West Africa Small Hydro development and the UNEP-GEF Greening of the Tea Industry in East Africa projects and ensure that there is complementarity in the approaches

Other donors have indicated a potential interest in energy sector engagement but have indicated that the lack of a policy-based strategic structure has inhibited significant support up to now.  The Bank is participating with the donor community and Government to build such a structure and benefit Rwanda through the resulting synergy.

2. Institutional and implementation arrangements

A Project Coordination Unit (PCU) has been created to facilitate project implementation.  The PCU will bear implementation oversight responsibility for the full project.  Since the bulk of the blended operation will be for Electrogaz, the PCU will be housed in Electrogaz.  However, it will report to a Steering Committee chaired by the Minister of  Finance and Economic Planning.  The PCU will include a Manager, a procurement specialist a financial management specialist, and a supervision engineer.  In addition to its implementation oversight role, the PCU will also: i) assist the Electrogaz Electricity Department in procurement for the major Electrogaz investments; ii) undertake procurement on behalf of other project stakeholders (e.g. MinInfra, RURA); iii) maintain complete files for all procurements; iv) operate the project accounts; v)  prepare project reports including the Financial Monitoring Reports (FMRs) and mid-term review report; vi) undertake engineering supervision on project investments; and vii) undertake additional short-term consulting assignments as directed by the Steering Committee.  

The project will support the equipment requirements for the PCU (vehicle, office equipment, etc.) as well as incremental operating costs of the PCU, including costs arising under the project on account of maintenance of vehicles, fuel, equipment, offices supplies, utilities, consumables, travel and accommodation, auxiliary project staff salaries for the PCU but excluding salaries of the Government’s civil servants.

Physical investments or substantive delivery of TA/capacity building activities will be undertaken as described below:

	Project Component
	Responsible Agency

	Power System Reinforcement
	Electrogaz 



	Technical Assistance and Capacity Building
	MinInfra, RURA, Electrogaz, PCU



	Domestic Energy Development
	MinInfra 




3. Monitoring and evaluation of outcomes/results

Project reporting, monitoring, and evaluation will be the responsibility of the PCU under the oversight of the Steering Committee.  The primary reporting mechanism will be the Financial Monitoring Report (FMR) that covers the previous quarter and forecasts into the next two quarters, and includes sections on procurement, financial management, and project progress toward development objectives.  The FMR format may be revised from time to time as mutually agreed between the Bank and the Borrower.  The PCU will also be responsible for preparation of the Mid Term Review (MTR) report, to be provided to the Bank one month prior to the project mid term review.  It is planned that an overall MTR will be undertaken as per the scheduled agreement with the GOR on the IDA credit. However, an additional MTR will be undertaken if required specifically for the SED project. Monitoring and evaluation of results will be based on the results framework and monitoring arrangements as given in Annex 3.  

4. Sustainability and Replicability

The project is aimed at bolstering the sustainability of the energy sector through physical rehabilitation, financial recovery, and capacity building in key stakeholders including Electrogaz, MinInfra, and RURA. The sustainability of these entities will be considerably enhanced as a result of project support.  However, to achieve full sustainability the sector will need considerably more support than this project will provide.  In particular, this project along with the other donor-assisted activities in the sector, support only the most urgent priorities facing the sector.  With regard to electricity, longer-term support will still be required to: i) complete the rehabilitation and stabilization programs; ii) undertake the least cost expansion plan (gas and/or hydro); and iii) implement a rural electrification program.  It is estimated that the financing requirements for the electricity sector alone over the next ten years will require approximately $300 million.

GEF funds are sought primarily for technical assistance and capacity building activities. The primary rationale for these is the public and private investments in renewable energy and energy efficiency that can be facilitated. The scope and sequencing of these investments in turn also determine their sustainability, and sustainability of human and institutional capacity. 

Government of Rwanda budgetary support will be sought as complementary finance of both investments as well as capacity building activites. This will enhance sustainability in a couple of critical respects: (a) for investments made by the Government for its own use (e.g., solar PV systems or electricity enduse efficiency improvements), budgetary programming will have to provide for both the capital as well recurrent costs; (b) reliable operation of those investments, and the outcomes they help generate, provide the rationale for subsequent financing under the budget. Such a process both helps ensure sustainability but at the same time also focuses clean energy programs on the ultimate local results. 

For the private sector investments – e.g., in electricity or woodfuels efficiency improvements, or micro-hydro independent grids – to be sustainable, the GoR needs to establish and maintain an appropriate, predictable pricing and regulatory framework as part of the overall sector reform and decentralization agenda. This ‘policy platform’ will be detailed during the PRSC cycle and preparation of a potential energy/water SIL. 
Since the proposed project will run in close connection with the ongoing UER Project, which involves all three sectoral institutions (Electrogaz, MinInfra, and RURA), there are good prospects that successful activities will be mainstreamed in the regular planning and budgeting exercises of the GoR and Electrogaz. Establishing appropriate rules for regulation and subsidy support – will enhance the potential for subsequent scale-up. 

5. Critical risks and possible controversial aspects

	Risks
	Rating
	Mitigation

	Slow off-take of renewable energy market
	S
	Up-front preparation to get a strong pipeline of projects 

	Electrogaz financial position does not improve
	S
	Up-front agreement with GOR fuel cost pass-through, and cost recovery tariff revision to be implemented; management contract revisions to provide incentives for financial improvement; implementation of approved business plan 

	Renewable energy and EE capacity building activities are slow in implmentation
	L
	The PCU is already operational as the UER project is under implementation.  The PCU also has good capacity in the area of renewables and energy efficiency

	Electrogaz management contract is cancelled
	L
	GoR and LI have agreed to revisit the contract and are scheduled to reach agreement on any proposed changes by January 2005. Contractual changes are subject to Bank approval.

	Slow implementation progress due to weak capacity
	S
	Up-front agreement on strong PCU.  Focused Bank dialog with Government in project supervision and in PRSC

	Disruption in supply of petroleum products
	S
	Finance of on-site storage facilities to provide buffer for delivery delays


Risk Rating : H- High ;  S-Substantial; L-Low  

Conclusion :  Overall, the project risk is Substantial.

6. Loan/credit conditions and covenants

D. APPRAISAL SUMMARY

1. Economic and financial analyses

Project Benefits & Economic Rate of Return - The economic analysis of the project is based on a time slice (2005-2008) of the Electrogaz investment program.  Given the nature of the project – a blend of investments in rehabilitation, system reinforcement and expansion of generation, transmission and distribution facilities - assigning benefits to particular project components would have been both arbitrary and well-nigh impossible.  The base case estimate of the EIRR is 12.8%.  

Project investments in Electrogaz additional generation and rehabilitation and system reinforcement yield four different benefits: incremental electricity demand served; reduction in physical losses; diesel fuel savings from the use of rehabilitated hydro units to be connected to the main grid; and, avoided private generation. The minimum value of the incremental demand has been taken to be the average tariff to be charged by Electrogaz in 2005 that was agreed at Credit negotiations, i.e. USc 12.5/kWh. The base case estimate of the EIRR is 12.8% under the assumptions detailed in Annex 9. 

The EIRR is particularly sensitive to variations in world oil prices, loss reduction accomplished, and to the average tariff used to value the incremental electricity consumed.  Depending on the assumptions used, the EIRR varies from 3.9% to 18.7%. It bears noting, however, that in practical terms, a tariff that is linked to variations in oil prices will limit tariff changes to cost changes, so that EIRR is much less sensitive to such combined variations. Also, loss reduction is beneficial to Electrogaz at any reasonable tariff and oil price, and network reinforcement – which accounts for over a half of the Electrogaz investment plan – will remain a crucially beneficial element of the project. 

The economic analysis for the grid connected mini hydro sub-component shows an EIRR of 58% mainly due to the high load factor and the high cost of the diesel based alternatives.  The village based hydro projects show an EIRR of 6% while the EIRR for the solar sub-component is 1%. The aggregate economic rate of return for the Sustainable Energy Project/Component is 24%.
Financial Assessment

Electrogaz has historically been a very weak entity both in terms of financial systems and documentation, as well as actual financial performance.  Electrogaz’ accounts are poorly maintained – as a result the last audit reports (2001, 2002) did not contain an opinion on the financial statements.  Moreover the audit for the 2003 accounts is presently underway These deficiencies of Electrogaz can be attributed to both the lack of an integrated accounting systems, and the shortage of qualified staff.  The new management team is aware of the problem, and is in the process of setting up a budgeting/costing system which will come into effect in January 2005.  Yet this will not be sufficient as long that Electrogaz does not have an integrated software covering all its activities.   

In recent years, the financial performance of Electrogaz has been unsatisfactory on account of (i) low electricity tariffs (unchanged since 1997) – they do not even cover the cost of  purchases from Sinelac, its main supplier); (ii) structural inefficiencies (high level of unaccounted for water and electricity; inadequate payment recovery ratio); and (iii) poor assets management (stores).  Moreover, Electrogaz’ accounts did not include provisions for bad debts, and for VAT due on uncollected bills.  In order to survive, Electrogaz did not meet its debt service  obligations, and only paid small amounts to Sinelac,.  The State, periodically came to the rescue in the form of debt forgiveness, the offset of accounts receivable against taxes and debts, and the financing of construction program through grants.  Hence, Electrogaz was heavily subsidized, despite the country’s low level of access to electricity.

Looking forward, several key points merit attention:

· Electrogaz will be increasingly vulnerable to international petroleum price fluctuations due to the anticipated changes in generation mix (overall share of hydroelectric power declining from 100% in 2003 to 45% in 2008).  
· variations in the exchange rate of the RwF, given that its fuel costs and debt service obligations are in foreign currencies;  
· the ability of Electrogaz to improve the efficiency of its operations given particularly high network losses and low collection ratio;. 
· As the Balance Sheets indicate, the current debt of Electrogaz to SINELAC is considerable (some US$60 million), equivalent to nearly 4 years of sales, contributing to Electrogaz’s low current ratio 
· Given that most of the US$140-million investment program is expected to be  funded by loans, the debt:equity ratio will remain high.  
Based on this assessment, agreement were reached during negotiations on the fulfillment of financial targets. These are given in  Section C.6.  Assuming compliance with these covenants, the financial performance of Electrogaz is expected to improve gradually over FY2005-08, although it should be noted that full financial recovery of Electrogaz is unlikely to be realized in the Project period.

An Incremental Cost Annex was prepared to show the with and without GEF Project case, and to demonstrate how barriers to renewable energy use would be removed using GEF funds.  By fully integrating renewable energy into all project activities, it is expected that the Project would result in 3,000 connections of households or business customers to electricity provided using renewable energy.  Additionally, 3 MW of grid-connected renewable energy generating capacity would be established.  In total, use of renewable energy sources would reduce CO2 emissions by an estimated 0.43 million tonnes over the lifetime of the equipment installed.  The estimated incremental cost per tonne of CO2 emission reduction is US$12.
2. Technical

The investments under the UER/SED project have been designed to meet Rwanda’s electricity sector objectives, viz.:


Meet the near-term energy demand shortfall in Rwanda and reduce power-cuts;


Remove immediate bottlenecks in the power system operation and  reduce break-downs, as well provide operational flexibility;


Increase reliability of the transmission and distribution network;


Reduce energy losses in the system through a range of measures including utility Demand Side Management (DSM); and 


Encourage development of the cost effective renewable energy sources, e.g. small /micro hydro or solar photovoltaics. 

These investments were identified by an exhaustive study done by  BEROCAN International (1998) prepared under the Bank-supported Energy Sector Rehabilitation and Urban Waste Management Project.  It is planned to implement these investments in two phases. The first phase would take care of providing immediate critical needs of the network and focus on replacement of old/worn-out/non-functional/ missing equipment/parts and to meet the safety and operational needs. The second phase will focus on loss reduction, operational flexibility and system expansion needs.  It is planned to review and update the specifications for the equipment and material, to bring them at par with the latest international standards and practices appropriately applicable to Rwanda’s system, with the help of international consultants. The renewable energy technologies being considered under the project mainly include micro/mini-hydro systems and solar photovoltaics.  These technologies are well proven globally and do not pose key technical concerns. 
3. Fiduciary

The PCU will have responsibility for ensuring that procurement is handled in accordance with Government and Bank requirements, and will maintain a complete procurement tracking and filing system.  Likewise the PCU will bear responsibility for maintaining the project accounts and preparing project reports.  Procurement and Financial Management assessments of Electrogaz have been undertaken, and have noted that in Electrogaz broadly has the capability to adequately discharge these responsibilities.  Further review of Electrogaz procurement and financial management systems proposed for the UER Project to be undertaken during appraisal.

4. Social

The project will support investments in thermal and mini/micro-hydro generation as well as network rehabilitation and expansion. These investments are expected to have overall positive social impacts, simply because increased access to reliable power services facilitate improvements in health and education facilities, agricultural processing, employment creation opportunities, etc.  Potential negative social impacts are expected to be small, but will not be ignored.  These are primarily associated with temporary and permanent use of small areas of land for the investments.  For this reason, both the Involuntary Resettlement and Indigenous Peoples safeguard are potentially triggered.  A Resettlement Policy Framework (RPF) and Environmental and Social Mangement Framework (ESMF) have therefore been prepared and have been publicly disclosed by the Government and the Bank.  The RPF and ESMF provide the framework under which project investment will address social issues in conformance with Government and World Bank requirements.

5. Environment

The project investments are also expected to have only a modest impact on the environment.  The Environmental and Social Management Framework (ESMF), described above, is designed to ensure that the environmental and social issues associated with this program are adequately analyzed and understood, and that all associated adverse impacts are identified through screening, and are also effectively mitigated and monitored.  Each investment supported by the project must comply with the applicable provisions of both the RPF and ESMF.
6. Safeguard policies

	Safeguard Policies Triggered by the Project
	Yes
	No

	Environmental Assessment (OP/BP/GP 4.01)
	[x]
	[ ]

	Natural Habitats (OP/BP 4.04)
	[ ]
	[x]

	Pest Management (OP 4.09)
	[ ]
	[x]

	Cultural Property (OPN 11.03, being revised as OP 4.11)
	[ ]
	[x]

	Involuntary Resettlement (OP/BP 4.12)
	[x]
	[ ]

	Indigenous Peoples (OD 4.20, being revised as OP 4.10)
	[ ]
	[x]

	Forests (OP/BP 4.36)
	[ ]
	[x]

	Safety of Dams (OP/BP 4.37)
	[ ]
	[x]

	Projects in Disputed Areas (OP/BP/GP 7.60)*
	[ ]
	[x]

	Projects on International Waterways (OP/BP/GP 7.50)
	[ ]
	[x]


7. Policy Exceptions and Readiness

No exceptions to Bank policy are requested.

The PCU manager and staffing is in place and the recruitment of the remaining key PCU staff for management of the SED component/project is expected by June 2006. The PCU will also use resources and skills available from ongoing projects supported by other donors.  Electrogaz has prepared terms of reference for the consultants to assist in preparation of bid documents for the first 18 months of procurement, (to be funded by Sida).  Safeguard framework – ESMF and RPF – disclosures were made on November 10, 2004.  Project indicators as well as M&E arrangements have been confirmed with the Government at negotiations.

Annex 1: Country and Sector Background

Rwanda: Rw: Sustainable Energy Development
A. Country Background: 

1. Internal political stability, policy reforms, and foreign aid have helped Rwanda stage a remarkable economic recovery over the decade since the genocide. Real GDP growth averaged more than 7% p.a. 1998-2002 and slowed to 3% in 2003. By 2000, GDP reached its 1990 level; thus 1990s were effectively a lost decade. Domestic inflation has averaged about 5% p.a. since 1999, while the currency (Rwandan Francs, or RwF) had depreciated about 25% cumulatively over the same period. Current estimates are that GDP growth will be around 4% in 2004, and average 6% p.a. over 2005-7. As of end-2002, total external debt stood at $1.33 billion or about 75% of GDP; of this, about 42% is owed to the Bank. The HIPC Decision Point was reached in December 2000, and Completion Point is to be reached in March 2005.  

2. The Bank has begun a program of Poverty Reduction Strategy Credits (PRSC) for 2004-8.  The first PRSC for $50 million grant and $15 million credit was approved by  the Bank Board on October 21, 2004. Energy and water are among the ‘priority sectors’ under the PRSC program. As described in the PRSC Program Document, there are three principal structural constraints in the economy: the country is landlocked, the quality o f the roads network and transportation is low, and there is limited availability or access to piped water and modern energy, which increases the cost of production for the manufacturing and service sectors. 
B. Overall Energy Sector: 
3. Resource Base and Development: Rwanda’s modern energy sector is small and covers a very small portion of the population, mostly in the urban areas. Wood and charcoal remain the most significant – and often the only – fuels available to households and the productive sectors of the economy. Electricity service extends to fewer than 70,000 customers or about 7% of the households (nearly two-thirds of them in Kigali alone), and the peak electricity demand – currently not being met – is about 50-55 MW. At about 20-25 kWh/year, per capita consumption of electricity is among the lowest in the world. It has no known resources of oil or coal. Only a small portion of its domestic hydroelectricity potential – including that shared with its neighbors Burundi and the Democratic Republic of Congo (DRC) – has been exploited. As detailed below, a combination of lower rainfall and over-utilization of the existing hydro generation resources has created a severe power supply shortage, not dissimilar to what has been experienced in other east African countries (e.g., Tanzania, Kenya, Malawi) in recent years. It will take several years to restore the reservoir levels. Development of its other energy resources – additional hydroelectricity, natural gas dissolved in Lake Kivu, peat, geothermal – has been constrained by lack of financing and an inadequate institutional framework. 

4. Energy Imports: Rwanda is critically dependent on imports of modern energy sources. Petroleum products are transported from Mombasa in Kenya via pipelines to Eldoret in Uganda, then by road to Kigali and elsewhere in the country. In addition to high inland transport costs from Mombasa, oil products imports are also subject to various duties and taxes, so that on average, retail prices of petroleum products are about 100% higher than acquisition costs f.o.b. main supply sources (e.g., Arab Gulf markets). Rapid increases in the world oil prices, combined with ad valorem duties and taxes, have thus had a significant negative impact on the country’s growth prospects. The requirements of petroleum products imports for additional power generation (see below) thus impose a further unavoidable burden on the macroeconomy, since no other more economical sources of power generation can be brought into service as quickly. 

5.  As in other low-income African countries, woodfuels generally dominate the energy balances in Rwanda, with an estimated 95% of the total primary energy supply made up of firewood, charcoal, and agricultural residues. Even in the urban areas such as Kigali with access to petroleum fuels and electricity, all but the richest 5% or so of the households rely on charcoal for their thermal energy needs. Rapid urbanization has expanded the charcoal market in recent years, now estimated at about $30 million per year (or roughly twice that of the current electricity market). It is primarily the charcoal demand in urban areas and some pockets of wood demand by small/medium industrial users – in addition to charcoal-making, brick and tile-making and some agroindustry – that have elevated concerns about accelerating deforestation. Charcoaling efficiencies are also typically very low – about 9 kg of wood for 1 kg of charcoal – so that an average household annual use of 1.8 tons of fuelwood, if substituted by charcoal for the same level of final energy service provided would imply equivalent fuelwood use of about 3.5 tons (adjusting for efficiency in charcoaling as well as enduse). Substantial real increases in the price of charcoal, in the transport distances, and in the use of substitute or inferior biomass fuels – e.g. sawdust, coffee husks, and other residues in peri-urban areas – indicate that urban charcoal supplies are not met by sustainable exploitation of woodfuels in rural areas.
Renewable energy Resources: Compared to other small, low-income African countries, Rwanda has had a substantial history of experience with some renewable energy technologies – particularly with solar PV and micro-hydro – and also with woodfuels supply and demand management. Unfortunately, much of the installed capacity was stolen or destroyed during the war and genocide, as also the associated human and institutional capacity. Some rural electrification ‘pilot projects’ using renewable energy technologies – PV and micro-hydro – were designed in 2000/1 for implementation under a prior Bank-financed Energy Sector Reform Project, but the project closed soon thereafter and no investments were made. 

PV technology was introduced by the predecessor ministries to the current Ministry of Infrastructure -  MINITRAP (Ministère des Travaux Publics et de l’Energie) beginning around 1986 and continued by MINIRENA (Ministère de l’Energie, de l’Eau et des Ressources Naturelle) – and the Ministry of Information (ORINFOR department). 

· Under a cooperative program between the government and charity medical institutions, several health clinics started using PV systems in the 1980s. Most of these were installed and serviced by a non-profit organization called BUFMAR – (Bureau des formation médicales agrées du Rwanda). 
· In the early 1990s, a local entrepreneur from SECAM, a hardware and electrical supplies company, sold reportedly ”several hundreds” of PV systems for household customers, part-financed by supplier credits guaranteed by a local rural finance organization called UBPR (L’Union des Banques Populaires de Rwanda). 

While BUFMAR and SECAM survived the war and genocide, other companies did not. Many lost their markets as well as human capacity (during conflict). After 1994 the re-emergence of PV sales began with BUFMAR installations in health clinics, totaling about 17.4 kW between 1995 and 1999. Other companies – Entregele, Genelec, Stamer, and SECAM – and NGOs – ENERWA and BUTRING -  in the same period installed another 9.5 kW bringing the annual average installed capacity of the period to 5 kW (with no credit schemes from UBPR). No data are available over the past four years, but total sales excluding the telecom sector appear to have held steady at about 5-6 kW per year, mostly for the institutional market (health clinics). 

Some PV technicians were trained under a prior World Bank financed Energy Sector Reform Project. There has been very limited donor or NGO interest in solar PV promotion activities. No systematic market survey or marketing campaigns for the household or commercial customers have been undertaken recently, but recent supply problems with Electrogaz service indicate that customers are interested in private generator sets as well as PV systems. 

In the current market situation, the GoR is the major PV buyer currently and has keen interest in expanding its own use. However, its program faces barriers relating program sustainability related poor maintenance. This limits further market expansion especially for public institutions in rural areas. The primary, immediate opportunity to expand the solar PV market – and correspondingly achieve the economies of scale in the supply chains – is for meeting rural public institutions’ high priority electricity/ICT needs. There is also interest in some private health clinics and churches which needs to be supported. More details regarding the specific interventions are provided on page 12.. 

Rwanda has known small hydro generation for more than 50 years now. Over 20 micro-hydro stations were installed in the 1980s; most were destroyed during the war and genocide. The former MINERENA have identified more than 160 sites with potential ranging from 20 kW to over 400 kW. 

With the exception of plants at tea and coffee estates (currently being re-privatized), most of the micro-hydro units were grant-financed by small external donors, e.g., churches and NGOs, to meet small community needs. In some areas there was no metering of consumption, and operating revenues came from flat charges. In some other areas, metered as well as flat charges were used; e.g., in Nyakabanda, metered supplies to commercial customers at 45-50 RwF/kWh and a 400 RwF/month fixed charge; unmetered supplies at 300 RwF/bulb/month, 500 RwF/month for radio or TV; and 250 RwF per recharge of a car/truck battery. 

The GoR has accorded high priority to the rehabilitation of some of the existing micro-hydro power plants and associated networks, but progress has been limited due to lack of financing as well as institutional and human resource capacity.   In 2002, a private consultant under the Kigali Institute of Science and Technology initiated some field work on some of the micro hydro units and a draft feasibility study for one of the sites has been completed.   In 2003, UNIDO began a more systematic study on micro hydro units – old as well as new – and on legal frameworks and institutional arrangements for rural electrification in Rwanda; draft reports are expected shortly.    The UNDP-GEF “West Africa Small Hydro Power development project” is another key regional project activity in this area that is under preparation. The lessons from the UNDP-GEF project preparation experience will be incorporated into the design of the SED project.  The Tea Industry of Rwanda is part of the East African Tea Trade Association (EATTA) and as a member participates in a UNEP/GEF supported small hydro project (Greening of the Tea Industry  in East Africa). The project is currently implementing PDF-B and is schedule for council review in spring of 2006. The overall objective is to promote the use of hydropower and power cost reduction in the East African Tea sector through barrier removal related to financial weakness, lack of technical awareness and capacity as well as obstacles related to power sector policies. It is anticipated that 6 demonstration projects will be supported. It has not yet been decided if a project will be realized in Rwanda. The project aims to use the regional network to bring highly specialized small-hydro expertise, investment and know-how that is appropriate for the tea industry.   The UNDP and UNEP projects would mainly be designed to overcome much of the technical and capacity building barriers while the Bank-GEF project would (a) specifically be targeted at developing financial mechanisms to facilitate small/micro hydro development and (b) link hydro development with the parallel Rural Sector Support Project (RSSP) that uses IDA resources to support the market infrastructure and productive investments associated with wetland rehabilitation and hillside farming. The GoR is in the process of hiring staff to coordinate rural electrification efforts including micro and mini hydro.    

Promotion of Improved Stoves, Ovens and Kilns: Rwanda also has an impressive history of activities to ameliorate the environmental impacts of woodfuel use. A program of forest plantations – many on marginal lands, some as buffer zones around the protected natural forests – began soon after independence. It is estimated that between 1960 and 1990, area under forest plantations grew from around 24,500 hectares to 247,500 hectares. During the same period, the protected national forests – in particular the Akagera National Park – suffered small (about 10%) loss of their resource base, while lands designated as hunting areas and forest galleries suffered a very heavy loss (about 75%). The population was also encouraged to plant trees wherever and whenever possible, at the community as well as individual levels. However, large areas were lost during the war and genocide – primarily for fuel needs of armies and displaced persons - and since then for agriculture and resettlement (as well as fuel). 

In the early 1990s, a small ESMAP-funded Improved Stoves and Carbonization program was undertaken
. More than 300,000 improved cookstoves were sold and used and more than 600 professional charcoalers
 were trained and engaged operationally. Nearly all of the trained charcoalers were killed during the war and genocide, as also the GoR staff associated with the program. However, knowledge of the improved stove designs survived; these stoves continue to be produced and used, and have spread from Kigali and other cities to other locations. These stove designs promised – and are generally thought to have achieved – about 25-35% reduction in specific charcoal use on individual basis. Apparently the rapid increase in charcoal prices – e.g. in Kigali, rising from around US$60/ton in around 2000 to US$170/t currently – continues to provide ample economic justification to the customers. The former “trade association” of charcoalers has not yet been revived, though some charcoalers were provided training by the MinInfra and KIST in the late 1990s. 

Institutional (schools, hospitals, prisons) and commercial (restaurants and other food processing enterprises) customers account for relatively small but concentrated demand for charcoal. Larger institutional-size cooking devices and other technologies have also been tested and used. For instance, researchers at the Kigali Institute of Science and Technology (KIST) have developed and used improved ovens for bread-baking. Biodigesters are in use at some prisons. Currently, the Government of Netherlands is considering a program to expand the use of biodigesters for a broader market development. 

C. Power Sector

6. Electrogaz is Rwanda’s largest company. It is a 100% publicly owned utility for grid electricity and urban water supplies. While national in scope, most of its distribution network and sales are concentrated in Kigali. Although the Government abolished its legal monopoly on power distribution in 2000, it remains the only operator in the sector. A five-year management contract to Lahmeyer International has been in place since November 1, 2003, partly with IDA financing. The GoR has postponed a decision on privatization of Electrogaz until the end of the Management Contract. 

7. The transformation of Electrogaz into a well-run commercially oriented utility is a major challenge.  The success of the management contract depends on the availability of funding for system rehabilitation and expansion and there have been delays in mobilizing the necessary resources.  In addition, considerable efforts have had to be devoted to addressing the ongoing power shortages on a crash basis, which has hindered the longer-term task of system planning and improving Electrogaz’s commercial performance.
8. A Baseline Assessment Report, a Demand Forecast, and a Generation Expansion Planning Report have been prepared so far, as also a proposal for recovery of fuel costs for additional thermal generation. An investment plan, a business plan, and a proposal for revised electricity and water tariffs, are to be completed soon. (Electrogaz was required to maintain the previous electricity and water tariffs during the first year of the Management Contract. Adoption of revised tariffs has been proposed as a policy target for PRSC II). A key element in continuing physical, institutional, and commercial strengthening of the power sector is an agreement between the GoR and LI on the performance targets under the contract. These targets have not been adopted yet, and their achievement will in turn depend on the GoR ability to provide the necessary investment finance as well as financial restructuring of Sinelac and Electrogaz.
9. Supply Infrastructure: Domestic power generation capacity consists of four hydroelectric plants totaling about 28.6 MW, of which the largest two (combined capacity of about 24 MW) are based on interconnected lakes whose levels have declined precipitously in recent years. A small 3 MW diesel backup plant was essentially mothballed but pressed in service beginning March, 2004; additional 12.6 MW of diesel capacity has been ordered, and is expected to be in service by December, 2004. 

10. In addition, Electrogaz purchases power from the Rusizi I plant (total capacity 39.6 MW) of SNEL of DRC, and Rusizi II (total capacity 44 MW), owned by Sinelac, with equal joint participation of Rwanda, DRC, and Burundi. Little or no maintenance and rehabilitation work has been undertaken on any of the domestic hydro plants or Sinelac plants. Lake Kivu water levels have also declined in recent years, so that Rwanda’s off-take from the Sinelac units has been curtailed to its contracted allocation. 

11. Electrogaz transmission and distribution (T&D) network is also small and dilapidated – some of it damaged during the civil war period, but all of it suffering from inadequate maintenance – compounding the bulk supply problems. Technical and non-technical physical losses – the difference between energy sent out and billed – were about 25% in 2003, attributable mainly to poor network conditions and metering equipment, though there may also be some small amount of illegal use. The main transmission line (110 kV) runs about 130 kms. roughly north-south. About 80% of the MV/LV network is in Kigali, and about 80% is underground (in Kigali and in other towns). There are twelve 110kV substations, four 70kV substations, two 30kV substations and six 30kV transformer stations. The 110kV substation at Mururu II is also part of the transmission system but is owned and operated by Sinelac. There are 14 distribution centers, and power is supplied at medium (30, 15, and 6.6 kV) and low (380V triple phase, 220V single phase) voltages. There are no high-voltage customers. Some rehabilitation work was financed under the previous Bank-financed project, but other investments could not be made by the time the project closed at the end of 2001. A consultant study in 2000 identified about $40 million investment requirements in network rehabilitation, but only a small amount of urgent patchwork repair and replacement has been done.

12. Demand: Since 1998, both peak demand and energy sent out have been constrained by available supplies and network reliability; even so, by 2003 recorded peak demand had increased to 45 MW and energy sent out to 236 GWh. It is estimated that the unconstrained peak demand for 2003 and 2004 would have been of the order of about 50 MW and 55 MW respectively, and corresponding requirements for energy sent out at about 246 GWh and 274 GWh respectively. Curtailment of domestic hydroelectricity supplies in 2004 has meant that the peak deficit of about 5 MW in 2003 has increased to 10 MW in 2004, and the corresponding deficit in energy supplies from about 10 GWh to 54 GWh. In other words, for 2004 on average, about 20% of the peak demand and energy requirements will not be met; during the dry period of August/September 2004, as much as 50% of the energy requirements during peak hours were not being met. 
13. Power supply crisis: The combination of strong demand growth with unexpectedly low lake levels in the hydropower sources– further exacerbated by high technical losses and unreliability of Electrogaz’s dilapidated network – have led to extensive and lengthy power cuts beginning in early 2004. Despite re-commissioning of the old backup diesel plant, load shedding has led to serious adverse consequences – very high-cost self-generation by some customers (about USc  25/kWh), outages leading to reduced operations in the productive sectors, darkness on city streets and in homes and small businesses. Power supply shortages have also worsened water supply problems in the main urban areas, leading Electrogaz to switch to diesel water pumping and adding to its financial woes.

14. The shortage of electricity is due to rapidly increasing demand which resulted in overuse of the reservoir.  The situation was made worse by low rainfalls which depleted the reservoir further.  In the near term – before any new hydro or gas-based power can be brought online – Rwanda will have to increasingly rely on higher-cost thermal power (about 9-12 USc/kWh depending on fuel used and the price of oil products, compared to 2003 average domestic bulk supply cost of about  USc 1/kWh and average import bulk supply cost – from Sinelac and SNEL (DRC) – of nearly  USc 8/kWh). 

	Table A.1.1 - Electrogaz Hydroelectricity Supplies from Existing Sources (million kWh)

	
	2003
	2004
	2005
	2006
	2007
	2008

	Domestic
	119
	82
	82
	55
	64
	82

	Imports
	123
	129
	110
	82
	77
	54

	Total 
	242
	221
	192
	137
	153
	136



Source: Electrogaz (September 28, 2004)

15. The extent of hydroelectricity supply shortfall in the face of growing demand will continue for several years. As Table A.1.1 shows, in 2003 Electrogaz total supplies – all hydroelectric – were about 242 GWh. The extent of unmet demand due to network reliability problems is estimated to have been of the order of about 5-7 percent in 2003. By contrast, during 2004 supplies from domestic and imported hydroelectric plants are expected to have fallen some 14%, against underlying demand growth estimated at about 7 to 10%. Between 2005 and 2008, hydroelectric generation is required to be further curtailed in order to provide for long overdue plant rehabilitation and restoration of water levels. Electrogaz reference case demand forecast shows that the extent of thermal generation requirements, after allowance for small amounts of additional hydro supplies that can be developed relatively quickly, will very rapidly rise from negligible quantities currently to more than 60% of the supply requirements. 

	Table A.1.2 - Electrogaz Bulk supply and Thermal Generation Requirements (million kWh)

	
	2003
	2004
	2005
	2006
	2007
	2008

	Requirements (unconstrained)
	246
	274
	294
	306
	402
	412

	Additional hydro resources *
	-
	-
	-
	12
	12
	12

	Thermal generation **
	-
	10
	101
	157
	249
	264

	* From new grid-connected small hydro; ** After supplies from existing and new hydro; does not include any contribution from Lake Kivu. 


Source: Electrogaz and World Bank estimates

16. Slower demand growth, more rapid rehabilitation of hydro plants, or greater-than-expected rainfall, may lower thermal generation requirements somewhat. Similarly, lower oil prices may reduce the cost of thermal generation. But the overall challenge is clear – Electrogaz and Rwanda have to adjust to a major historical change from an all-hydro supply system with relatively very low average variable costs (except for costs of Sinelac imports; see below) to one with much higher variable costs. The 12.6 MW additional capacity to be brought online by December 2004 only address the emergency need of having more capacity.  Over the next three years, it is urgent not only that sufficient resources be available for further expansion of thermal capacity to meet demand growth and help restore hydro capacity, but that Electrogaz revenues be adequate to finance the sharp increases in variable (fuel and other operating) costs of utilizing the new capacity. 

17. Tariffs, Finances and Customer Base: Electrogaz is essentially bankrupt, and even its cash situation is so poor, generation from the backup diesels is often constrained by the inability to procure fuel. (see Annex 9 for an analysis of Electrogaz’ financial position)  

18. Revenue collection has also been poor until recently, but has apparently improved since the new management took over in late 2003. More than a half of the total of some 65,000 LV customers – in residential and commercial/ government sectors, most of them in Kigali – are on pre-paid meters, contributing to advance payment on some 25% of the total sales. As with the supply infrastructure, there has been little new investment on the customer service end either – meters, billing, and accounting systems are old and their reliability low. Still, the number of low-voltage customers has grown about 60% since 1997, at an average of 4,000 new connections per year. 

19. High import power costs and low tariffs: Electrogaz electricity and water tariffs were last revised in 1997, since when there has been nearly 50% real decline in electricity tariffs in US$ terms – from about 15 UScents/kWh to about 7.2 UScents/kWh now. During this period, imports from Sinelac increased rapidly. Largely due to the high onlending terms and capitalization of debt service, Sinelac tariffs have reached levels that cannot reasonably be passed through to the customers in the three respective countries. In any event, Burundi has long been unable to withdraw its full share, and neither Burundi nor DRC have been making significant payments in recent years. A financial restructuring of Sinelac – leading to a reduction in tariffs, perhaps with the introduction of a ‘two part’ tariff (part fixed, part variable) – will not only facilitate establishing “hard” payment discipline on the respective utilities, it will avoid undue macroeconomic damage to Rwanda from even more rapid increases in national tariffs than required to meet the costs of thermal generation. 
	Box A.1.1

Sinelac

The Societe Internationale d’Electricite des Grands Lacs (Sinelac) was set up in 1983 with joint and equal participation of Rwanda, Burundi, and DRC for the purpose of building and operating the Ruzizi II power plant.  Its sole clients the three national public electricity utilities, SNEL (DRC), REGIDESO (Burundi), and Electrogaz (Rwanda).  IDA financing for the construction of Ruzizi II (of SDR 39 million), took the form of three equal Credits of SDR 13million to the three states.  The IDA funds were onlent to Sinelac at 10.97% over 25 years, with the latter also responsible for the foreign exchange risk. 

Sinelac tariff formula requires it to cover debt service, operating costs, and a 10% return on assets.  The tariff was initially set at SDR 0.04/kWh and raised in stages to its current level of SDR 0.055/kWh. However, the three national utilities were never allowed by their governments to set their own tariffs to recover their Sinelac costs, with the result that right from the start, Sinelac has faced delays and difficulties in getting its bills paid.  The payment arrears from the three utilities have accumulated steadily and at end-2002 stood at over SDR 73 million - REGIDESO (SDR11m), SNEL (SDR 28m) and Electrogaz (SDR 34m). As a result, Sinelac has been unable to honor its debt service obligations to the three states.  At end-2002 the unpaid debt service was SDR 102 million. 
The onlending terms of the IDA credits for Sinelac are at the heart of the interlocking debts between the three states, their power utilities and Sinelac.  While these onlending conditions may have seemed reasonable at the time, they appear very onerous today.  A solution to the outstanding arrears to Sinelac needs to be agreed in the context of a broader financial restructuring of the entity.  


20. Inappropriate tariff structure: Electrogaz has perhaps the most unusual tariff structure of any utility – namely, a flat tariff of 42 RwF/kWh (before 18% VAT) is charged to all customers, irrespective of type of activity, individual supply voltage or consumption volumes. The flat tariff structure distorts the economic incentives and limits the ability to target effective cross-subsidies to existing and prospective low-volume/poor household customers.  It is particularly inappropriate given that only 320 medium-voltage customers account for half of Electrogaz’s total sales.  A mere 17 of them account for 25% of the total load on the network.  Such consumers place a high economic value on uninterrupted, reliable electricity supply and the current flat tariff takes no account of their high willingness to pay. Furthermore, they have no incentive to manage their consumption or invest in energy efficiency measures. An ongoing tariff study is likely to propose a new tariff structure with differentiated prices for different consumer categories, as well as “time of day” and/or “maximum demand” pricing for large users.  This overhaul will necessitate changes to the metering systems and will be introduced in early 2005.  Thereafter a load management and energy conservation program, primarily aimed at large consumers can also be introduced.

D. Principal Challenges:

21. As the foregoing suggests, the principal urgent challenge in the energy sector is addressing the physical and financial imbalances in the power sector such a way as to minimize the price shocks to the economy.  As these efforts get under way, the government also needs to strengthen the policy and institutional framework for facilitating additional expansion of domestic  resources including renewable energy resources, expanding electricity access, managing the burden imposed by rapid increases in the world oil prices, and addressing the high costs of commercial woodfuels for the urban households and entities in the productive sectors, in order to support Rwanda’s economic growth and poverty reduction program. There is also a pervasive need to strengthen institutional and human resource capacity for planning, implementation, and operations.   


Power Sector Investment and Cost Recovery:

22. Meeting the supply gap and improving service reliability: With the help of the Government of Netherlands, the GoR has purchased two sets of medium-speed diesel generating units in recent months totaling 12.6 MW capacity. The immediate challenge is to ensure adequate financing for fuel procurement so that the additional capacity is utilized to its maximum. At the same time, an aggressive loss reduction program needs to be mounted, and a change in tariff structure required to send appropriate signals to curtail demand growth, promoting greater end-use efficiency, and encouraging alternative supplies where economically advantageous (e.g., from bagasse cogeneration from Kibuye Sugar Mill, and utilization of backup generating capacity among the customers). Rehabilitation of the fourth unit at SNEL’s Rusizi I plant will also add significantly to supply security at a relatively low cost. 

23. Under current projections, an additional 5 to 7.5 MW of oil-fired thermal capacity is required by 2006 to meet demand growth and to provide replacement power for domestic and imported hydroelectricity supplies (that need to be curtailed for rehabilitation and restoration of lake levels). This will be based on heavy fuel oil, which is preferable to diesel both because of lower costs and higher conversion efficiency. As hydro supplies improve, the diesel units will serve primarily as peaking units. In the medium term to 2008, further capacity additions can come from small grid-connectable hydro plants (about 1-3 MW run-of-river plants) or development of Lake Kivu gas. A recently completed Strategic Social and Environmental Assessment of Power Generation Options (SSEA) in the Rwanda, Burundi and western Tanzania indicated that Lake Kivu is the most attractive option in the medium term, supplemented over the longer term by additional hydroelectricity (Rusumo Falls in Rwanda or Rusizi III in DRC) or geothermal generation. Resource assessment and feasibility studies for these and other (e.g. peat) long-term options have to be updated or begun. 

24.  Financing fuel procurement: As mentioned above, thermal generation to meet the supply gap (and small amount of diesel for water pumping operations) will cost Electrogaz nearly $1 million a month beginning December 2004 depending on the world oil market situation. This assumes that Electrogaz will be granted an exemption from import duties and taxes including VAT for its fuel purchases for power generation and water pumping. Without such an exemption, the monthly bill could rise to about $1.5 million. Electrogaz needs a bank guarantee for some three-month forward coverage of about $2-3 million.

25. Fuel cost passthrough and tariff increases: Current estimates indicate that even if Electrogaz fuel purchases are exempted from import duties, VAT, and other taxes, a “fuel cost surcharge” of about 35-40 RwF/kWh on average will have to be introduced from December, 2004. This estimate is subject to several uncertainties such as the world oil prices, amount of hydroelectric generation available, and demand response to higher costs. At the same time, a revision of the base (non-fuel) power tariffs and tariff structure is also necessary, in part to reflect the increased cost of power purchases and the differential cost/value of service among customer groups.  

26. Addressing severe financial imbalances: The high net debts to GoR and Sinelac limit Electrogaz ability to take on new debts under any reasonable conditions for debt service or return on assets. Hence, a comprehensive financial restructuring of Sinelac as well as Electrogaz is warranted. At the very minimum, Electrogaz has to be able to cover all its cash costs including fuel procurement. A strategy for a careful staging of non-fuel tariff increases, in combination with debt relief and grant financing of urgent investments – conditional upon improvements in operational performance – needs to be prepared. Also, Electrogaz new investments will have to be scrutinized carefully, otherwise debt service and own contribution to financing will require further (non-fuel) tariff increases. 

27. Facilitating development of Lake Kivu gas: Box A.1.2 provides a brief background on a unique gas resource available to Rwanda and DRC – dissolved natural gas at deep layers of Lake Kivu. Power planning studies indicate that electricity from this gas could be generated for USc 3-5/kWh, depending upon the assumptions about the royalty and tax regime to be applied on gas production.  This is an extremely attractive energy source for Rwanda and GoR/Electrogaz need to be supported in their efforts to bring it into production. 
	Box A.1.2

Lake Kivu Gas

Methane gas is believed to form in Lake Kivu from a combination of geological and biological processes.  It is estimated that some 100 to 150 million cubic meters of methane are generated annually in the lake, making it a renewable source of energy. The proven methane gas reserves of 29 billion cu.m in Lake Kivu have been confirmed by numerous scientific studies over the past several decades.  Small quantities of gas have been produced for some 40 years for use at the Bralirwa brewery in Gisenyi. Under the Energy Sector Rehabilitation Project (closed 2001), IDA financed studies that established that larger scale gas exploitation could be technically feasible, environmentally safe and economically attractive.

Some form of state participation and guarantees/financial involvement by Rwanda’s development partners will probably be necessary in order to provide potential investors with the necessary security to undertake the project.  The nature and scale of public support needed to accompany a private developer have yet to be defined.  Given the degree of perceived country risk, some form of state/donor participation appears to be unavoidable.  It would be advisable for GoR to seek international expressions of interest from all potential developers.


28. GoR is committed to expediting the development of the Kivu gas reserves, initially for power generation, with private sector participation. It has reached tentative agreements with a consortium of Norwegian, Israeli, and Finnish interests for gas extraction and initial development of 30MW of generation. Other parties are also known to be interested in investing in a gas cum power project, but there are numerous financial and legal issues that need to be resolved before any proposal can reach financial closure.  There is no law or GoR policy framework specific to gas development and production.  The tax and royalty regime for gas exploitation has still to be defined. Hence at the time of writing, there is great uncertainty as to the possible in-service date of a gas-fired power plant.   

29. Facilitating Renewable energy market development: In view of supporting a balanced and secure energy future, GoR is committed to developing renewable energy resources, particularly in the context of improving access to electricity in rural households and public institutions. The current level of awareness and capacity is low.  While Rwanda has some experience with solar PV, very few potential customers are familiar with solar PV. Similarly, few potential developers of independent micro hydro schemes are familiar with the technology or the associated supply chains for equipment and service.  For woodfuel based end-uses, there is very limited technical knowledge of design and operations 

30. Revised legislation and regulations: While the GoR has abolished Electrogaz’s legal monopoly on power generation for public sales, it has yet to prepare primary enabling legislation for third party access to the transmission grid, private investment in power generation and distribution, and for licensing and tariff determination by RURA. GoR also needs to prepare primary legislation for concessioning of natural gas or other (hydroelectric, geothermal, peat) resources. Such primary legislation will then have to be supplemented by detailed regulatory provisions. 

31. Expanding Urban Electricity Access: Recent trends in new LV connections show a strong demand from new household and small commercial/institutional customers. While in the near term, Electrogaz bulk supplies and network/metering capacities are extremely constrained, there is a considerable potential for expanding electricity market in the immediate proximity of its current distribution network (once rehabilitated). 

32. Appropriate use of subsidies: Currently budgetary subsidies for electricity supplies are limited to (i) grant financing of some Electrogaz investments (under CEDP and for the purchase of emergency generators) and (ii) ignoring the debt service obligations of Electrogaz. As the fuel and other variable costs of thermal generation and water pumping are passed on to customers and further as the base (non-fuel) tariff is adjusted for increases in power import costs, the Government is likely to face demands for subsidies. As discussed above, financial restructuring of Sinelac and Electrogaz will likely provide some room to limit the increases in final consumer cost of electricity. However, any across-the-board subsidies would have adverse distributional consequences, given that over a half of the electricity sales are to customers in the productive sectors and that of the remainder, only a small fraction – estimated at about 10% of the total – of the sales are to relatively lower-income, small-use customers. Given the overall increased burden of supply costs, it will be impossible to introduce any significant cross-subsidies across customer classes, e.g. from industrial to residential customers. However, it may be possible to devise a ‘lifeline tariff’ for small-use residential customers – say, those who consume less than 15-20 kWh per month – and finance the implicit subsidy via increasing block tariffs for residential and commercial/institutional customers. 

33. Petroleum products taxation: The GoR also needs to revisit its taxation policy for petroleum products. Current, mostly ad valorem, duty and tax regime accentuates the effects of world oil price increases, raising production costs throughout the economy and in particular affecting transport costs, hence Rwanda’s competitiveness. Fuel imports by land in small road tankers are costly and inefficient, and since the taxes are levied on c.i.f. values rather than f.o.b. values, in effect taxes are levied on these inefficiencies. Economically, fuel for Electrogaz power generation should be taxed fairly lightly or exempted altogether for at least for a limited period in order to avoid further price shocks to the economy and while a predictable tariff regime is established. Also, high taxation on LPG limits even small potential switch from charcoal – whose prices in Kigali have increased rapidly – making electricity the only viable modern energy source and adding to peak demand. This may have been appropriate when electricity tariffs more or less reflected power acquisition costs, and marginal supplies were from relatively cheaper hydroelectric sources, but not so under the current circumstances. 

34. Rural Electrification: Rwanda’s population density is relatively high, and in recent years population clusters have tended to get larger even outside of main towns. Resettlement of former refugees in imidugudu has created relatively more concentrated demands for infrastructure services. Revival and expansion of rural productive enterprises – in tea and coffee processing, in particular – also constitute ‘pockets of potentials’ with sufficient demand densities serviceable in a commercial manner by independent grids. Rwanda had about 20 microhydro-based independent grids of various sizes prior to 1994. Some of these are still functional, and some need to be rehabilitated. Ongoing work in the last couple of years has identified additional sites that can be developed at a relatively low cost, and the GoR has placed high priority on the development of such independent grids. Implementation and operating plans for a few such schemes are expected to be available by early 2005. Electrogaz itself is also interested in developing some sites that can be connected to the main grid and at the same time supply nearby areas.

35.  Biofuels:  Three complementary actions are needed to reverse unsustainable woodfuel exploitation and reduce the costs of charcoal use in the urban areas and by large rural customers: (i) Sustainable supply management: e.g., planting of more trees and better managing of existing private & communal woodlots; (ii) Conversion and end-use efficiency improvements: reducing the demand for woodfuels in households, institutions, and small industries, via adoption of improved stoves and other devices, including higher-efficiency kilns for charcoaling and brick/tile-making; and, (iii) Lowering the price and non-price barriers to access to substitute fuels – e.g., LPG and electricity, both of which need to be imported, and also Lake Kivu gas, peat, papyrus, which are domestic resources. 

	RWANDA – MININFRA DEPARTMENT OF ENERGY

PRSP MATRIX 

	SECTORAL OBJECTIVES

1)
Increase the energy supply to meet demand

4)
Improve energy sector governance & management



2)
Improve access to urban & rural energy
 

5)
Mitigate environmental, health, and safety impacts of energy production and use

3)
Rational use of energy resources


(See Note)

	Action by (
	2003
	September 2004
	September 2005
	September 2006
	OUTCOMES
	RESPONSIBILITY

	OBJECTIVE 1:  INCREASE THE ENERGY SUPPLY TO MEET DEMAND

	Mitigate power supply shortages
	(Not applicable. Emergency not foreseen)
	· Procurement of new thermal capacity 

· Temporary duty/tax reduction for Electrogaz diesel use 

· Fuel procurement/ storage plan developed.
	· New thermal capacity commissioned 

· Tender/contract documents for network rehabilitation and demand side management programs.

· Power and gas development strategy adopted. 


	· Revised power trade and Sinelac agreements 


	· Load shedding reduced, then eliminated.  

· Domestic lake levels stabilized.
	· Electrogaz

· RURA (review and approval for power trade)

· Department of Energy, MinInfra



	OBJECTIVE 2:  IMPROVE URBAN & RURAL ACCESS TO ELECTRICITY

	Rehabilitate and expand urban and rural network to promote increased reliability and access to electricity
	Kaborondo-Kayonza-Kiziguro line rehabilitation + substation. 
	· Draft Electrogaz near-term investment plan, including  network rehabilitation, proposed.
	· First phase investments in network rehabilitation begun.
	· indicative master plan for electricity network expansion prepared by Electrogaz and approved by MinInfra

· Second phase investments in Electrogaz network rehabilitation begun.
	(TBD in the management contract)

· At least xx,000 new Electrogaz connections.

· Electrogaz line losses reduced to x% in urban network and y% in rural network 
	· Electrogaz

· RURA (review and approval)

· MinInfra (approval, resource mobilization)



	Use of off-grid electricity services, including mini-grids and solar PV systems firmly demonstrated for expanding access in areas too remote for main grid access
	Rural electrification study and pre-feasibility studies begun. (UNIDO, others) 
	· Draft Rural Electrification Policy proposed. 

· Technical and business plans, and tender documents, for micro hydro pilot projects prepared. 

	· Contracts for first two micro hydro projects issued.
· Construction of two micro hydro pilots begun. 
· PV procurement packages for Ministries of Health & Education prepared.
· PV packages procured and installed by at least one Ministry (health or education)
	· Micro-hydro program initiated. 

· Both ministries (health & education) procure additional solar PV packages


	· Local micro-hydro capability and demand revived.

· Consumer satisfaction with solar PV system equipment and service (via surveys)

· (To be developed by MinEduc/Sante)
	· Department of Energy, MinInfra

· Respective units in other ministries




	OBJECTIVE 3 :  RATIONAL USE OF ENERGY RESOURCES

	Improve the efficiency of woodfuel and charcoal conversion/use and promote fuel switching via demonstration and pricing signals
	No action. 
	· Survey of charcoal producers and sellers
	· Kiln/carbonization/stove efficiency program begun

· Studies for switching from wood and charcoal to peat, papyrus, and other fuels for urban households and commercial/institutional customers. 


	· Fuel switching pilots begun
	TBD 


	· Director of Energy, MinInfra

	Indigenous energy resource assessment
	Assessment of micro-hydro sites. 
	
	· Micro hydro assessment complete

· Tree inventory completed
	
	· Resource data available for microhydro development

· Basis for woodfuel strategy developed
	· Director of Energy, MinInfra

	OBJECTIVE 4:  IMPROVE ENERGY SECTOR GOVERNANCE & MANAGEMENT

	Accelerate energy sector reforms to promote transparency and accountability of stakeholders and to encourage investment (including by the private sector), especially to expand access
	· Management contract for Electrogaz effective. 
	· Energy Sector Policy (including rural energy) drafted and approved for wider consultation

· Proposal for fuel cost pass-through submitted to MinEcoFin. 

· Draft proposal for Electrogaz tariff structure prepared.
	· Energy Sector Policy adopted by Cabinet (gazetted??) and associated electricity & gas legislation drafted (circulated for public comment??)

· Approval by RURA of revised Electrogaz tariffs
	· Passage of electricity and gas legislation

· Adoption of regulatory rules to promote public participation and accountability.
	· Transparent regulatory tariff setting mechanism demonstrated 

· Clear rules and roles for electricity and gas sector investment, oversight, etc. established
	· MinInfra (through legislation) and RURA (through regulatory development)

· 


	OBJECTIVE 5 :  MITIGATE ENVIRONMENTAL, HEALTH, AND SAFETY IMPACTS OF ENERGY PRODUCTION AND USE

	Assess effectiveness of regulatory standards and, where necessary strengthen them to ensure appropriate mitigation of environmental, social, health, and safety impacts related to energy production and use
	
	· Terms of reference for assessment prepared
	· Standards review and compliance study complete with comments from MinInfra and MiniTerre incorporated.
	· Implementation started of review and compliance study recommendations
	· safeguard compliance reporting by licensees for energy production and sale

·  Sustainable lake water levels
	· Study headed by MinInfra with participation of MiniTerre

· Compliance by Electrogaz and other industry participants

	Note: Energy sector objectives in the 2002 PRSP were under “Economic Infrastructure” (“energy for the formal sector”, “energy for households and rural enterprises”), “Agriculture” (“forestry”), and “Governance” (“privatization”). These have been reformulated here.  While PRSP recognized the need for “investment in new power generation”, the current supply crisis and response needs were not foreseen. The “Environment, Health & Safety” objective has been added since 


Annex 2: Major Related Projects Financed by the Bank and/or other Agencies

Rwanda: Rw: Urgent Electricity Rehabilitation
	Bank Projects:

	Project Name
	ID
	IBRD/IDA $m
	Product Line
	Status
	Approval Date
	Rating
	Sector issues

	Power Project
	P002211
	8.5
	IBRD/ IDA
	Closed
	06/12/84
	S
	Improved network reliability, increased access, strengthen Electrogaz management

	Energy Sector Rehabilitation and Urban Waste Management Project
	P002241
	26
	IBRD/
IDA
	Closed
	02/09/1993
	S
	Promotion of rational energy policies and establishment of the basis for efficient utilization of Rwanda's energy resources

	Poverty Reduction Support Credit 1
	P085192
	65
	IBRD/

IDA
	Active
	10/21/2004
	S
	Includes Energy as a priority sector along with Health, Education, and Water

	Competitiveness and Enterprise Development Project
	P057295
	40.8
	IBRD/
IDA
	Active
	04/19/2001
	S
	Improving the business environment by reducing cost and improving efficiency in Rwandan utilities.

	Urban Infrastructure Project 


	P060005
	40
	IBRD/
IDA
	under preparation
	Improving urban management practices in Kigali and 5 secondary cities in order to better deliver urban infrastructure and services to the population.

	Other Projects:

	Donor
	Project Title
	Value
	Status

	BADEA                         
	Rehabilitation of 3 hydro stations
	$7m         
	Effectiveness expected Dec. 04

	OPEC Fund                     
	Rehabilitation of 3 hydro stations
	$3m         
	Effectiveness expected Dec. 04



	AfDB
	Water and Electricity Network Rehabilitation Project
	27m SDR    
	Effective Aug. 04

	Embassy of the Royal Netherlands    
	Programme d'Appui au Secteur de l'Electricté au Rwanda (Emergency generators, rehabilitation)
	Euro 4,3m   
	Effective Aug. 04


Annex 3: Results Framework and Monitoring

Rwanda:SUSTAINABLE ENERGY DEVELOPMENT
	PDO
	Outcome Indicators
	Use of Outcome Information

	 (i) Alleviate Power Shortages 

(ii) enhance capabilities of energy sector institutions

	(i) Reduction in outages; 

(ii) Revised power sector framework promoting private sector participation


	(i) provides clear indication of service improvements

(ii) indicates capacity & maturity of the sector



	GEO
	
	

	Greenhouse gas emission reductions
	Avoided Co2 reductions


	Assess progress toward GEO

	Intermediate Results


	Results Indicators for Each Component
	Use of Results Monitoring

	Component One: Power System Reinforcement
Available domestic capacity


	Component One: 

MW of available capacity


	Component One:
Used in conjunction with revised demand forecast for forward planning to ensure adequate generation capacity  



	Component Two: Technical Assistance, Capacity Building, and Implementation Support
RURA adoption of rules & regulations  

Renewable energy capacity installed
	Component Two: 

Standardized small PPA adopted by RURA

MW of renewable energy capacity installed
	Component Two:
Used to track progress of new legislation



	Component Three: Domestic Resource Development
Bidding/transaction documents for next block of domestic generation
	Component Three:
Call for expressions of interest

Review of biomass sector completed 

# of developers assisted in development of micro-hydro projects

# Ministries adopting renewable energy plans

# of new Solar Dealers 

# of renewable energy connections 

# Renewable energy institutional systems


	Component Three:
Track progress of transaction development




Arrangements for results monitoring

	
	
	Target Values
	Data Collection and Reporting

	Outcome Indicators 
	Baseline
	YR1
	YR2
	YR3
	YR4


	Frequency and Reports
	Data Collection Instruments
	Responsibility for Data Collection

	a) Reduction in load shedding outages (Average cumulative outages per month over the year)

b) Collection to Supply ratio

c) Revised power sector framework promoting private sector participation

d) Reduction in fossil fuel generation

e) Avoided C02 emissions (m Tons)


	4500
 hrs/mo

75%

1976 Electricity law

~60% (2006)
	3600 hrs/mo
85%

Draft legislation

0.05 million tons
	3000 hrs/mo
90%

Cabinet submission

0.10 million tons
	2000 hrs/mo 

95%

30%

0.20 million tons
	2000 hrs/mo

98%

0.09 million tons
	PCU quarterly reports

“ “

“ “

“ “


	Electrogaz billing system  

Electrogaz inputs to quarterly reports

MinInfra inputs to quarterly reports

Electrogaz inputs to quarterly reports


	Electrogaz

Electrogaz

MinInfra

Electrogaz



	Results Indicators for Each Component
	
	
	
	
	
	
	
	

	Component One, Power System Reinforcement
Increase in installed/available capacity


	41.3 MW

	41.3 


	46.3 (new 5 MW thermal)
	53.3 (new 5 MW thermal 
and 2 MW hydro)
	
	PCU quarterly reports
	Electrtogaz inputs to quarterly reports
	Electrogaz

	Component Two, Technical Assistance, Capacity Building, and Implementation Support: RURA adoption of rules and regulations

SPPA adoption by RURA

Renewable Energy Capacity


	RURA established
	SPPA work inititated

0
	Ruling on revised ELGZ electricity tariff

Periodic adjustments in tariffs

SPPA completed and adopted

0
	Periodic adjustments in tariff

1.5
	Periodic adjustments in tariff

1.5
	PCU quarterly reports
	RURA inputs to quarterly reports
	RURA

	Component Three, Domestic Resource Development
Biomass sector review  

Micro-Hydro feasibility assistance

Number of new solar dealers

Number of renewable energy connections

Number of institutional systems

Bidding/Transaction documents for next block of domestic generation


	2

3

500

20
	Biomass sector review initiated

1

100

0


	Biomass sector review completed

2

1

200

100

Preparation studies complete
	4

2

400

200

Call for expression of interest issued or other financing proposals initiated
	3

3

1300

155
	PCU quarterly reports
	Electrogaz inputs to quarterly reports
	Electrogaz


Annex 4: Detailed Project Description
Rwanda:  Sustainable Energy Development
Project components have been designed to support the development objectives,  separately addressing the three core challenges in the energy sector – adjusting the physical and financial imbalances in the power sector, strengthening the capacity of sector institutions, and development of locally available cheaper hydropower resources for sustainable power generation..

Correspondingly, the three components are: (a) Power System Reinforcement, consisting of priority investments in new generation capacity as well as network rehabilitation and strengthening; (b) Technical Assistance and Capacity Building, aimed at strengthening planning, regulatory and implementation capabilities of the main sector institutions and provide project implementation support; and (c) Domestic Resources Development, to finance investments in high priority micro-hydro based independent grids as well as preparatory activities for the future increments in generation investments, primarily for Electrogaz. Total base cost estimate is $52.39 million; with physical and price contingencies for the investments procurement estimated at $4.3 million, the total project cost estimate is $48.09 million. This includes parallel financing by NDF of Euro 5 million or about $6 million, and co-financing from GEF (5.0 million), as well as a counterpart contribution from Electrogaz ($0.2 million) and Government ($0.05 million). 

(A) Power System Reinforcement (IDA US$ 18 m; NDF US$ 6m; Electrogaz US$ 0.15m)
This component, which will be executed by Electrogaz, supports the project objective of alleviating power shortages by adding more generation capacity and improving quality of power supply in the existing Electrogaz network.  It includes: i) measures to make additional generation capacity available through additions and refurbishment, to help meet the supply gap due to required rehabilitation of existing hydroelectric units and restoration of reservoir levels; and, ii) network rehabilitation in accordance with Electrogaz’s priority plan, in order to reduce losses, improve reliability and safety, and reduce physical losses and thefts. The UER investments will be coordinated with those funded by AfDB and the BADEA/OPEC projects.

These investments will be implemented in two phases. The first phase, for which bid packages are under preparation, would cover the provision of additional thermal generation to meet immediate shortfalls, urgent repair and refurbishment of network, and preparatory work for the balance investments. The second phase investments would address remaining short term investment needs based on the recommendations of the consultant advising on implementation of low cost network designs.

A.1. 
Generation:

i)
Thermal: Additional thermal generating units – combustion engines operating on more economical heavy fuel oil – together with fuel storage facilities are planned to be procured in two stages. In the first stage, procurement for approx. 5 MW HFO fuel engine would be started in early 2005. Depending on demand growth patterns, loss reduction and load management options, and progress in Lake Kivu project development, a second 5 to 7.5 MW engine with single or multi-fuel capability may be ordered in about mid-2006. Feasibility for conversion of  4.77 MW diesel fuel plant at Gatsata would also be explored and if found feasible funded through the project.

ii)
Rehab of small hydro units: Electrogaz has identified about 2 MW potential in small hydroelectric units that are currently not connected to the grid and require rehabilitation. These run-of-river units, all of which are below 500 kW, operate on small inland streams. The implementation of rehabilitation work is shall begin after completion of engineering & safeguard studies. 

A.2    
Transmission: This investments in parallel financing by NDF, will include priority rehabilitation in Electrogaz transmission network- rehabilitation of existing sub-stations and lines, reconfiguration of the evacuation lines from the Sinelac and SNEL stations; and additional transmission lines including those required to connect to small hydro units and a new gas-based power plant (subject to the conclusion of a satisfactory Power Purchase Agreement). These investments will address poor reliability of transmission system arising from a combination of factors like old equipment, lack of protection and control equipment, and inaccurate metering.  The upgrade will result in increased power reliability with a reduction of significant outages in the network being rehabilitated. The investments will include:

i) Urgent rehabilitation work at Karongi, Kigoma, Mururu-1, Rulindo, Mukungawa,  and other substations, to be identified, and transmission lines of Electrogaz network;

ii) Reconfiguration of the evacuation lines from the Sinelac and SNEL hydroelectric plants, by rearrangement of power evacuation at Mururu I and II substations to enhance Rwanda’s share of the power from Rusizi-1 hydro generating station enabling a significant added peak load capacity; 

iii) Transmission line for the Lake Kivu Gas Development and Power Generation project (subject to the conclusion of a satisfactory Power Purchase Agreement with the developer); and

iv) Other works like protection system improvement and extension of network to provide security of power supply or loss reduction, based on the recommendations of the consultant.

A.3. 
Distribution: This subcomponent will finance priority rehabilitation in Electrogaz distribution network, and some line extensions in the urban and peri-urban areas. The component will in addition improve the safety for utility personnel working on the network and civilians in the vicinity of the installations. In the past years a number of fatal accidents have been reported due to electrocution. 

i) 
Urgent repairs and rehabilitation of the dilapidated low voltage network (about 165 km of aerial and 103 km of underground) and medium voltage network (about 13 km of aerial and 2 km of underground). The work would include rehab of 30&15/0.4 kV transformers in Kigali and Butare. 

ii) 
Limited distribution network extensions including MT and LT lines and new transformers shall be undertaken to connect/legalize customers around main cities.   
(B) Technical Assistance and Capacity Building (IDA US$ 4 m; GEF US$ 1.0m)
This component will finance studies for developing revised legislation and regulations, consultant operational assistance to RURA,, and planning studies for Electrogaz. It will also finance training for MinInfra, RURA, and Electrogaz. A comprehensive capacity assessment and needs review will be undertaken by PCU in consultation with the agencies to prepare detailed training requirements and arrange appropriate support for its accomplishment. 

B.1
Project Implementation This sub-component will finance the staffing, consultant services, and operational costs of the Project Coordination Unit.  
i) Project Coordination Unit: Startup and operational costs of the Project Coordination Unit comprising a full- time Manager, Engineer, Procurement Specialist, an and Accountant, as well as additional support on an as-needed basis; 

ii) Sub-project preparation studies: Detailed specifications and tender documents for project investments beyond those currently prepared; 

iii) Implementation consultant services:  Consulting services for the design, tendering and installation of all the physical investments;   
B.2
Institutional Strengthening- Electrogaz:  This sub-component includes providing required technical assistance and training to Electrogaz in the following areas:


i) Support for the establishment of a computer based financial management system.


ii) Engineering and procurement planning for their component of investments, studies for design of a demand side management program, development of low cost network design specifications and protection studies, feasibility studies for future grid connected small/mini hydro, etc.

iii) Priority training needs, not covered by the management contract, in the areas of accounting and financial management, network design and standards, use of Geographical information/positioning system technology, project planning and implementation, etc.

B.3
Institutional Strengthening Other Agencies:  This sub-component will support Policy/Program development and institutional strengthening of Department of Energy in the Ministry of Infrastructure, RURA, renewable energy organizations and finance institutions.  The key area of support would include development of the new legislation and regulations including for the rural electrification. The technical support and training planned under this project is to:

i) MinInfra for support in review and revision of existing electricity legislation, in the preparation of new gas legislation, and – in association with RURA – corresponding regulations for licensing, pricing, and oversight. It would also include assistance in development of a rural electrification policy, including standards, rules for licensing, bulk power prices, price regulations and subsidy transfer as well as training in energy and environmental economics, policy development and execution, and program design for rural and renewable energy.


ii) Policy/Program development and institutional strengthening of Department of Energy in the Ministry of Infrastructure (MININFRA), RURA, private businesses, and finance institutions.  This includes support for the training needs of:  (a) the Department of Energy, in energy and environmental economics and policy, rural and renewable energy, and regulation; (b) RURA, in development and application of regulations, tariff setting for small power systems and standardized small power purchase agreements; and (c) renewable energy organizations, finance institutions and private sector organizations like Rwanda Private Sector Federation (RPSF).Key performance indicator of the sub-component is: adoption of a standardized small power purchase agreement and tariff by the RURA. 
iii) It also includes assistance in development of procedures for monitoring and performance audits of Electrogaz and future private licensees in electricity and gas sectors as well as on-the-job and external job training in review and approvals of licenses, concessions, contracts, Electrogaz investment and tariff plans. 
(C) Domestic Resources Development: (IDA US$ 3 m; GEF US$ 3.5 m)
This component will help prepare for the addition of  more economic domestically available, renewable energy resources – to meet future demand growth in the main grid. The component also envisages providing technical support to development & implementation of good carbonization practices and use of  improved stoves for efficient utilization of  available biomass resources in Rwanda. It will also initiate a process of decentralized rural electrification via investments in high-priority micro-hydro based independent grids.

Component C.1 - Development of future hydroelectric project:  The sub-component provides technical assistance to project promoters to support preparation of pre-feasibility and feasibility studies for the next increment of grid-connected hydroelectric power in addition to Rusomo Falls.    Project developers procure the grid connected renewable energy systems using normal commercial practices and financing.    Project developers will need to be qualified based on: (i) a business plan; (ii) approval of debt financing from a commercial bank or other reputable financier; and (iii) compliance with technical specifications and environmental/social safeguards. It is estimated that 3 MW will be installed during the Project period. 

Component C.2 - Efficient utilization of biomass resources: The sub-component provides technical assistance for field demonstrations and training in improved carbonization (charcoal making process) and use of efficient stoves, ovens and kilns; and, training for producers and entrepreneurs. The technical assistance activities planned under this component include awareness raising campaigns to popularize the technology widely, training of the charcoalers and the facilitation of the formation of associations, technical and business support to manufacturers and charcoalers improve the quality and increase the sales of improved cookstoves.    
Key performance indicators of the sub-component are: (i) review of biomass sector; and (ii) number of improved systems installed. 

Component C.3 - Micro-hydro based independent grids: The sub-component provides technical assistance to prepare business plans; design implementation arrangements; and training of developers and project promoters. It offers market development assistance for sales and installation of independent grids that meet technical specifications and are owned by participating entrepreneurs .   The main purpose of this assistance is to improve the technical quality of the systems and it will be available only to the private sector entrepreneurs who commit to the technical specifications provided under the project. Sales and installation of 10 systems by 4-8 entrepreneurs will be supported under this program. The release of this incentive will be tied to certitifation of the performance by a chartered engineer.  The program works with MININFRA, rural development organizations, NGOs, and communities to provide electricity to those willing to invest in hydro grid systems. The communities or NGOs will procure the systems on a system-by-system basis. The community or NGO will have to be qualified based on: (i) a business plan; (ii) approval of debt financing from a commercial bank or other reputable financier; and (iii) compliance with technical specifications and environmental/social safeguards. The community/NGO will be responsible for operation and maintenance of the systems. A pipeline of viable micro-hydro projects have been identified in recent studies.  It is estimated that during the Project, ten systems will be installed. 

Key performance indicators of the sub-component are: (i) number of rural developers (NGOs) successfully involved in mobilizing communities and developing projects; (ii) number of qualified systems installed and operating; and, (iii) improved productive use of the facilities by the villagers.

Component C.4 - Solar PV:  The sub-component provides technical assistance to support expansion of solar PV use in public institutions and the growth of the private solar home systems market. It offers business incentives to dealers for the sales and installation of solar home systems that meet technical specifications and are sold by participating entrepreneurs.    Firstly, the program works with line ministries (MINALOC, MINEDUC, MINISANTE) to provide electricity to government service centers such as district centers, schools, and clinics. The project supports the ministries with the preparation of energy plans for improving their services and procurement packages. The ministry with own and third party finances procures systems on a batch basis following minimum technical specifications and normal procurement practices. It is estimated that 455 facilities will receive these improved services.      Secondly, the program works with solar dealers to provide electricity to isolated households that have the capacity to pay for these services either on a cash or credit basis. The procurement will take place under normal commercial practices where the qualified dealer will purchase the system on a competitive basis on the open market. Systems supported by the program need to comply with minimum technical specifications. Dealers will need to be qualified by the program, which will include a business plan as well as an approval from a commercial bank or other reputable financier. It is estimated that during the first and second phase of the program 6,000 thousand systems will be sold. The GEF funded SHS business incentive program will be fully phased out by the end of the project as per the following schedule. 

	Systems
	0-2000
	2001-3000
	3001-4000
	4001-5000
	5001-6000

	Grant/system ($)
	120
	100
	80
	60
	40


Key performance indicators are: (i) energy plans adopted by ministries; (ii) number of qualified institutional systems installed including O&M package; (iii) number of qualified solar home systems installed; (iv) number of solar dealers; (v) number of rural solar outlets; and, (vi) improved productive use of the facilities by households and small businesses.

Energy Efficiency/DSM in public/private institutions:  Technical assistance for Electrogaz for efficiency improvement of its own water pumping operations as well as to undertake energy audits and studies in other public/private buildings such as Hotels and government buildings.  The implementation of the projects will take place with funding from ELectrogaz/donor/private resources.  Technical assistance for audits of electricity/water use and efficiency investments or fuel switch (from electricity to solar thermal, for example) will also be covered. The EE studies at ELectrogaz will specifically focus on (a) the primary, secondary and teritiary pumping systems within the utility.  The utility studies will build on earlier work by done by GTZ in 6 pilot stations and prepare detailed feasibilities.
Annex 5: Project Costs

Rwanda: SUSTAINABLE ENERGY DEVELOPMENT
Estimated project cost and financing plan  

	
	
	IDA
	GEF
	Government/

Donor
	Private

Other
	Total

	
	
	MUS$
	MUS$
	MUS$
	MUS$
	MUS$

	B1
	Program management, monitoring and evaluation
	1.40
	0.60
	0.30
	-
	2.30

	B3
	Institutional strengthening of agencies
	1.10
	0.40
	0.25
	-
	1.75

	C1
	Feasibility studies for new hydro
	1.40
	-
	2.25
	2.25
	5.90

	C2
	Biomass efficiency improvements
	0.90
	0.75
	0.50
	0.50
	2.65

	C3
	Micro hydro independent grids
	0.70
	0.45
	2.00
	0.50
	3.65

	C4
	Solar PV
	-
	1.60
	4.80
	1.00
	7.40

	C5
	Efficiency in public/private institutions
	-
	0.70
	2.50
	-
	3.20

	Total
	5.50
	4.50
	12.60
	4.25
	26.85


Note: subcomponent numbering is consistent with original UER project numbering
 Incremental Cost Analysis

RWANDA: Sustainable Energy Project 
Introduction

Rwanda was ravaged by civil war and genocide in the early 1990s, followed by border wars that ended in 2003. The domestic population fluctuated considerably as a result of the genocide and migrations associated with the conflict. The population is currently estimated to be about nine million, with up to two million more refugees in neighboring countries expected to return in the near future. At more than 320 people per square kilometer, the aggregate population density is among the highest in the world.       The genocide, wars, and migrations resulted in a massive loss and dislocation of human skills, and damaged the physical asset base of the economy. Infrastructure was destroyed, livestock killed, and capital plundered. The massive displacements of the population and the eventual resettlement have worsened the degradation of natural resources. Infrastructure bottlenecks in the urban areas and limited access to infrastructure services in the rural areas have also emerged as a significant constraint to economic growth and human capital development.   Internal political stability, policy reforms, foreign aid, and capacity building have helped stage an economic recovery over the decade since the genocide. Real GDP growth averaged more than 7% per annum from 1998 to 2002 and slowed to 3% in 2003. In the aftermath of the genocide, growth was led by manufacturing, commerce, and services spurred by donor aid and NGOs – and primarily benefited growing urban populations. Since 1998, however, agriculture and construction have become the main sources of growth. At $230 in 2002, the GDP per capita is less than two-third of the 1990 level of $370; 60% of the households live below the national poverty line, compared to 40% in 1985.

Broad Development Goals

The development objective is to improve the quality of life of rural and peri-urban households and to raise the incomes generated/jobs created by enterprises - by means of increased access of households, enterprises and social facilities to modern and improved energy services.    A Poverty Reduction Strategy Paper (PRSP) was adopted for Rwanda in mid-2002 and the World Bank County Assistance Strategy (CAS) for 2003-06 was approved in December 2002. Both the PRSP and CAS emphasize infrastructure investments and rural development. The CAS primary objective to which the project contributes is the ‘improvement of reliability and coverage of services’.     Furthermore, the proposed GEF project is an integral part of the World Bank supported Urgent Electricity Rehabilitation (UER) Project for Rwanda which was approved by the Board on January 27, 2005. The objectives of the UER project are: (i) to alleviate power shortages through rehabilitation of the rundown electricity network of the state owned power and water utility Electrogaz and by developing additional generation to help fulfill the current capacity shortfall; and (ii) enhance the capabilities of energy sector institutions through technical assistance to the Ministry of Infrastructure, Electrogaz, and the Rwanda Utility Regulatory Agency.      The UER Project includes modest TA and investment support to help initiate an off-grid mini-hydro program, as well as preparation of tender documents for the next block of domestic hydropower generation. During UER project preparation, preliminary assessments of potential for investments and technical assistance in the areas of biofuels, rural electricity access, renewable energy-based electricity supplies, and energy efficiency have been made.   

Barriers to accelerated renewable energy market growth

Of the four development phases (introduction, growth, maturity and decline) of a sustainable energy industry, the industry in Rwanda is in its introduction phase. In general terms, during this phase the goal is to create sustainable energy product awareness and develop the market. This includes: establishing recognition and a minimum quality level of the sustainable energy solutions; developing appropriate pricing for market penetration; allowing selective distribution till acceptance of the product by the end user; and, promoting sustainable energy systems at early innovators and early adopters. The barriers highlighted below confirm that the industry is in its introduction phase. 
Lack of awareness: While Rwanda has some experience with solar PV, very few potential customers are familiar with solar PV. Similarly, only some potential developers of independent micro hydro schemes are accustomed to the technology or the associated supply chains for equipment and services.  For woodfuel based end-uses, there is very limited technical knowledge of design and operations, particularly outside of Kigali. Electrogaz has never pursued any energy conservation/demand side management activities, and most of its current and prospective customers have had no particular incentive to examine higher efficiency alternatives. 

Lack of access to investment finance: At this stage, the particular market being targeted for renewable energy and energy efficiency technology is: (a) the government ministries and Electrogaz; (b) other relatively large commercial/industrial/institutional customers and (c) individual households particularly in peri-urban and rural areas. For all these groups there is limited access to investment finance. Several donor initiatives including the World Bank’s Poverty Reduction Supply Credit (PRSC) is targeting to selectively expand the ‘fiscal space’ and make investment finance available that would improve the public service delivery across all sectors but in particular energy, water, health, education, and agriculture. 

Lack of technical and management experience: As mentioned above, the war and genocide wiped out a large portion of the human resource capacity in both public and private sectors. While the returnees have brought in substantial knowledge of their own, they generally have had very limited experience in designing and executing government programs and private sector led initiatives. 

Lack of equipment technical and service standards: For the whole range of renewable energy/energy efficiency technologies – from solar PV and micro-hydro systems to improved ovens – there are no technical and service standards. Similarly, there are no standards for after sales service in particular for end users in the remote rural areas.  

Lack of institutional frameworks for support, guidance, and regulation: The government has embarked upon a significant public sector and utility reform agenda, in the process setting up institutions and arrangements that are relatively young and untested. Even though renewable energy and energy efficiency is being discussed as part of this reform, specific implementation arrangements and human capacity remain limited. 

In addition to the above common themes, specific barriers in respect of renewable energy technologies that remain to be addressed are described in the table 1 below.
Table 1 Specific barriers for expansion of use of renewable energy technologies 

	Technology
	Achievements
	Barriers

	Solar PV
	· Experience with institutional size systems.

· 4-5 commercial suppliers with a limited network   


	· Small and unsteady market growth

· Absence of technical and service standards

· Lack of training and certification 

· Lack of awareness and weak supply chains for small household size systems 

	Micro-hydro 
	· Some technical experience with installation and operation
	· Lack of legal/regulatory framework for commercial approaches

· Lack of access to finance

· Lack of technical standards

	DSM and Energy Efficiency
	No notable achievements. 
	· Limited awareness

· Inappropriate pricing/billing signals

· Small and fragmented market

· Weak supply chains for equipment and service 

	Biomass fuels
	· Woodfuel supply management 

· Improved stoves have been introduced successfully in Kigali

· Improved ovens have been piloted by KIST
	· No market assessment and marketing strategies

· Lack of standards and training programs

· Barriers for large-scale uptake of improved stoves (and aluminum cooking pots) include non-availability of equipment and lack of awareness regarding usage


Barrier removal strategy

The renewable energy program can be divided in three more or less distinct phases. The first phase is to complete the preparation of the renewable energy agenda with some initial trials up till August 2006. During the second phase the industry will grow out of its infant stage through capacity building, business development and increasingly accelerating investments. In the third phase proven success models are scaled up. This GEF project supports the second phase of this program.

Phase 1- Preparing the agenda for action: To finalize the agenda for action, the following activities are completed or have been started: (i) several studies on the potential for isolated and grid-connected small hydro power systems; (ii) study on design and plan to meet high-priority electricity needs of rural public institutions with solar pv; (iii) plan for energy efficiency and demand side management by Electrogaz; and (iv) institutional support to MININFRA for the development of renewable energy/energy efficiency policy. 
Phase 2 – Capacity building, business development and initial investment: During the second phase, the activities will be supported through a framework of incentives rather than individual assignments. The Government would play a market enabling role, distancing itself from implementation of activities and creating an environment in which private sector activities can develop. The MININFRA will play key-facilitating roles during this stage.  The proposed GEF assisted SED project supports this phase of the program.

Phase 3 – Up scaling of proven business models:  Phase three falls outside the SED time period. Activities at this phase will focus on accelerating the success models that have evolved during the second phase of the program.

Baseline Scenario

Rural Electrification: Only 6-8% of the households have grid access, almost entirely in the main cities. Rural household access is estimated at no more than 3% at most, primarily through the Electrogaz network. Rather unusual more than a half of the LV customers are on pre-payment meters. Per capita electricity consumption is among the lowest in the world. The total number of registered consumers is about 67,000. Electricity sales have been growing at about 7% p.a. average since 1997, and could have been higher but for supply constraints.    

Power Sector: Rwanda continues to face power supply shortages. Electrogaz generation capacity consists of mostly hydro power plants (29MW) and imports from SNEL and SINELAC (84MW).  Heavy drawdown of lake waters at domestic hydropower stations and increased international demand from regional power systems led to significant power shortages. To provide additional supply, Electrogaz commissions new diesel plants (12 MW) and rents several supplementary diesel plants (10MW).  With growing demand and considerable lead-times for the development of additional hydroelectric supplies Electrogaz will be relying on high-cost diesel-based generation for the foreseeable future. To finance this Electrogaz raised tariff closer to cost recovery RwF112 (US cents 22) per kWh and is considering introduction of a new structured tariff. Overall, the grid infrastructure is small and old, and taxed by rapid growth in demand, supply disruptions, and inefficiencies. 

Biomass Sector: Rwanda has relied on two primary energy resources: biomass and hydroelectricity
. Biomass dominates the energy balances with an estimated 95% of the total primary energy supply made up of firewood, charcoal, and agricultural residues. In the urban areas such as Kigali all but the richest households (5 percent) rely on charcoal for their thermal energy needs. Rapid urbanization has expanded the charcoal market in recent years, now estimated at about $30 million per year which is roughly twice the value of the current annual electricity market. Outside the urban areas, woodfuels are nearly the sole thermal energy source for households and most of the commercial/industrial establishments. This situation is likely to remain in the near or even medium term future, since the substitutes – imported petroleum fuels or grid electricity – are beyond the reach of most households. The intense use of biomass resources has elevated concerns about accelerating deforestation particularly resulting from charcoal demand in urban areas and the low efficient charcoal-making industry; and wood demand by small/medium agro industry and the brick and tile industry.  Lack of knowledge about better production techniques and lack of organization among the producers are the key barriers to improved charcoaling.   

Renewable Energy: Compared to other small, low-income African countries, Rwanda has had a substantial history of experience with some renewable energy technologies – particularly with solar PV and micro-hydro – and also with woodfuels supply and demand management. Unfortunately, much of the installed capacity was stolen or destroyed during the war and genocide, and also the associated human and institutional capacity. Some rural electrification ‘pilot projects’ using renewable energy technologies – PV and micro-hydro – were designed in 2000/1 for implementation under a prior Bank-financed Energy Sector Reform Project, but the project closed soon thereafter and no investments were made. 

Scenario: The business-as-usual scenario implies a continued expansion of high-cost diesel based power generation systems by Electrogaz while it develops new domestic hydro and gas fired capacity. Operation of these new hydro and gas schemes are expected at the earliest in the medium term. When these systems energize the network they will most likely produce insufficient power to service total grown demand. This requires continued supply from the diesel based systems.     Access to electricity continues to increase through line expansion projects from Electrogaz. For the more remote customers no alternatives are offered other than a few pilot programs supported by international donors.    Reform of the sector improves the operations of Electrogaz even though there continues to be limited encouragement for efficiency improvement and demand side management.    Both the traditional biomass and renewable energy sectors will continue to rely on ad-hoc initiatives which have limited impact on: a sustained growth of these industries; their efficiency improvement; and cost reduction of their products. 

Global Environmental Objective

The development objective is to improve the quality of life of rural and peri-urban households and to raise the incomes generated/jobs created by enterprises in those areas - by means of increased access of households, enterprises and social facilities to modern and improved energy services.   The specific development objective of the GEF interventions in the proposed Sustainable Energy Development Project is to improve the quality and costs of energy service delivery in support of the Government’s Poverty Reduction Strategy. The GEF project objective is to create a market for sustainable energy systems and a growing local sustainable energy industry.

The proposed GEF co-financed interventions fall under Climate Change Focal Area, Operational Program 5 and 6. The project covers Section III – “Prior experience, current status, and other initiative” – as well as Section V – “Potentials for, and Barriers to, Renewable Energy/Energy Efficiency”. The activities proposed conform to the relevant guidelines and are similar to those incorporated in various other GEF projects under OP 5 (e.g., electricity end use efficiency, improved stoves) and OP 6 (e.g., solar PV for rural public institutions, micro hydro).   Consistency with the strategic priorities is broadly categorized as: (a) promotion of renewable energy-based off-grid electricity supplies to remote public institutions and independent grid supplies to ‘pockets of potentials’ for rural non-farm employment generation meet the strategic priority CC4; (b) technical assistance and capacity building in the GoR, Electrogaz, and private sector for promotion of electricity efficiency programs, meet the strategic priority CC1.

The GEF Alternative

The GEF Alternative is intended to stimulate the introduction of renewable energy and energy efficiency where they are the least cost option. Specifically, the interventions under this project include:  (i) facilitation of new grid connected renewable energy systems in particular hydro;  (ii) promotion of improved woodfuel combustion devices (stoves, ovens, kilns) and services for household and productive use markets;  (iii) stimulating mini and micro-hydro development and encouraging hydro development in the context of rural development activities;  (iv) solar PV and other stand-alone renewable energy systems to meet high-value electricity needs for remote public institutions; (v) targeted DSM/EE activities with Electrogaz; and (vi) associated technical assistance, capacity building, and monitoring and evaluation (M&E) activities to strengthen the institutional framework for facilitating such interventions. The GEF Alternative is an integral part of the UER Project. 

The proposed SED project will be implemented as an operation blended with the ongoing Urgent Electricity Rehabilitation (UER) Project and complementary to other IDA/Donor assistance.  The total estimated project cost is US$ 26.85 million divided over seven sub-components (subcomponent numbering is consistent with original UER project numbering): (B1) Program management, monitoring and evaluation with an estimated cost of US$2.30 million; (B2) Institutional strengthening of several agencies with an estimated cost of US$1.75 million; (C1) facilitation of grid connected renewable energy projects in particular feasibility studies for new hydro with an estimated cost of US$5.90 million; (C2) Biomass efficiency improvements with an estimated cost of US$2.90 million; (C3) Micro hydro independent grids with an estimated cost of US$3.65 million; (C4) Solar PV with an estimated cost of US$7.40 million; and (C5) Efficiency in public/private institutions with an estimated cost of US$3.20 million. Total GEF co-financing is US$ 4.5 million or about 17% percent of the overall project cost. Additional financing will be provided by IDA accounting for nearly 20 percent of the cost. Government and donors will cover 47 percent of the cost. The remainder will be covered by the private sector (about 16 percent). For an overview of the proposed components, estimated project cost and the financing plan see tables below (the components follow and extend the numbering nomenclature of the UER Project).

Table 2a Estimated project cost and financing plan  

	
	
	IDA
	GEF
	Government/

Donor
	Private

Other
	Total

	
	
	MUS$
	MUS$
	MUS$
	MUS$
	MUS$

	B1
	Program management, monitoring and evaluation
	1.40
	0.60
	0.30
	-
	2.30

	B3
	Institutional strengthening of agencies
	1.10
	0.40
	0.25
	-
	1.75

	C1
	Feasibility studies for new hydro
	1.40
	-
	2.25
	2.25
	5.90

	C2
	Biomass efficiency improvements
	0.90
	0.75
	0.50
	0.50
	2.65

	C3
	Micro hydro independent grids
	0.70
	0.45
	2.00
	0.50
	3.65

	C4
	Solar PV
	-
	1.60
	4.80
	1.00
	7.40

	C5
	Efficiency in public/private institutions
	-
	0.70
	2.50
	-
	3.20

	Total
	5.50
	4.50
	12.60
	4.25
	26.85


Note: subcomponent numbering is consistent with original UER project numbering
Table 2b Estimated project cost and financing plan

	
	
	Local
	Foreign
	Total

	
	
	MUS$
	MUS$
	MUS$

	B1
	Program management, monitoring and evaluation
	1.84
	0.46
	2.30

	B3
	Institutional strengthening of agencies
	0.61
	1.14
	1.75

	C1
	Feasibility studies for new hydro
	1.77
	4.13
	5.90

	C2
	Biomass efficiency improvements
	2.11
	0.55
	2.65

	C3
	Micro hydro independent grids
	1.69
	1.97
	3.65

	C4
	Solar PV
	1.52
	5.88
	7.40

	C5
	Efficiency in public/private institutions
	1.13
	2.07
	3.20

	Total
	10.66
	16.19
	26.85


Note: subcomponent numbering is consistent with original UER project numbering
Table 2c Estimated project cost and financing plan
	
	Local
	Foreign
	Total

	
	MUS$
	MUS$
	MUS$

	Services
	4.88
	4.67
	9.55

	Supply and installation
	0.38
	0.42
	0.80

	Goods
	5.45
	11.05
	16.50

	Total
	10.71
	16.14
	26.85


Table 2d Estimated project cost and financing plan for GEF funds
	
	Local
	Foreign
	Total

	
	MUS$
	MUS$
	MUS$

	Services
	1.22
	0.99
	2.20

	Supply and installation
	0.19
	0.21
	0.40

	Goods
	0.67
	1.23
	1.90

	Total
	
2.08
	2.43
	4.50


Sub-Component B.1 - Program management, monitoring and evaluation:  The sub-component supplements the ongoing technical assistance to support the project coordination unit (PCU) at Electrogaz to facilitate and administer the Sustainable Energy Development Project/Component. The Project envisages evaluation of impacts to establish its effectiveness in meeting development and project objectives. 
Sub-Component B.3 - Institutional strengthening of other agencies: The sub-component supports Policy/Program development and institutional strengthening of Department of Energy in the Ministry of Infrastructure (MININFRA), RURA, private businesses, and finance institutions.  This includes support for the training needs of:  (a) the Department of Energy, in energy and environmental economics and policy, rural and renewable energy, and regulation; (b) RURA, in development and application of regulations, tariff setting for small power systems and standardized small power purchase agreements; and (c) renewable energy organizations, finance institutions and private sector organizations like Rwanda Private Sector Federation (RPSF). 

Key performance indicator of the sub-component is: adoption of a standardized small power purchase agreement and tariff by the RURA.

Sub-Component C.1 - Development of future hydroelectric projects: The sub-component provides technical assistance to project promoters to support preparation of pre-feasibility and feasibility studies for the next increment of grid-connected hydroelectric power in addition to Rusomo Falls.    Project developers procure the grid connected renewable energy systems using normal commercial practices and financing.    Project developers will need to be qualified based on: (i) a business plan; (ii) approval of debt financing from a commercial bank or other reputable financier; and (iii) compliance with technical specifications and environmental/social safeguards. It is estimated that 3 MW will be installed during the Project period. 

Sub-Component C.2 - Efficient utilization of biomass resources: The sub-component provides technical assistance for field demonstrations and training in improved carbonization (charcoal making process) and use of efficient stoves, ovens and kilns; and, training for producers and entrepreneurs. After a review of the biomass sector and an assessment of high potential systems, the sub-component might provide smart subsidies for sales and installation of improved woodstoves that meet technical specifications and are sold by participating entrepreneurs to private users. The efficient utilization of biomass resources will also have positive environmental impacts. A study conducted by the Bank ( R. Van der Plas, 2004) indicated the following:  

(a) Large scale acceptance of efficient charcoaling practices will reduce woodfuel demand by 12% by 2015. Similarly, if 50% of all wood using households adopt improved cook stoves, there will be a 11% reduction in woodfuel demand; ( b ) Our preliminary studies indicate that “smart subsidies” could be one of the instruments for scaling-up uptake of improved cookstoves, but this is to be verified during a more extensive biomass review activity to be undertaken as part of the project.   

The technical assistance activities planned under this component include awareness raising campaigns to popularize the technology widely, training of the charcoalers and the facilitation of the formation of associations, technical and business support to manufacturers and charcoalers improve the quality and increase the sales of improved cookstoves.    
Key performance indicators of the sub-component are: (i) review of biomass sector; and (ii) number of improved systems installed. 

Sub-Component C.3 - Micro-hydro based independent grids: The sub-component provides technical assistance to prepare business plans; design implementation arrangements; and training of developers and project promoters. It offers market development assistance for sales and installation of independent grids that meet technical specifications and are owned by participating entrepreneurs .   The main purpose of this assistance is to improve the technical quality of the systems and it will be available only to the private sector entrepreneurs who commit to the technical specifications provided under the project. Sales and installation of 10 systems by 4-8 entrepreneurs will be supported under this program. The release of this incentive will be tied to certitifation of the performance by a chartered engineer.  The program works with MININFRA, rural development organizations, NGOs, and communities to provide electricity to those willing to invest in hydro grid systems. The communities or NGOs will procure the systems on a system-by-system basis. The community or NGO will have to be qualified based on: (i) a business plan; (ii) approval of debt financing from a commercial bank or other reputable financier; and (iii) compliance with technical specifications and environmental/social safeguards. The community/NGO will be responsible for operation and maintenance of the systems. A pipeline of viable micro-hydro projects have been identified in recent studies.  It is estimated that during the Project, ten systems will be installed. 

Key performance indicators of the sub-component are: (i) number of projects implemented with improved technical standards ; (ii) number of qualified systems installed and operating; and, (iii) improved productive use of the facilities by the villagers.

Sub-Component C.4 - Solar PV:  The sub-component provides technical assistance to support expansion of solar PV use in public institutions and the growth of the private solar home systems market. It offers business incentives for the sale of solar home systems that meet technical specifications and are sold by participating entrepreneurs.   The GEF funded SHS business incentive program will be fully phased out by the end of the project as per the following schedule. 

	Systems
	0-2000
	2001-3000
	3001-4000
	4001-5000
	5001-6000

	Grant/system ($)
	120
	100
	80
	60
	40


The program works with line ministries (MINALOC, MINEDUC, MINISANTE) to provide electricity to government service centers such as district centers, schools, and clinics. The project supports the ministries with the preparation of energy plans for improving their services and procurement packages. The ministry with own and third party finances procures systems on a batch basis following minimum technical specifications and normal procurement practices. It is estimated that 455 facilities will receive these improved services.      Secondly, the program works with solar dealers to provide electricity to isolated households that have the capacity to pay for these services either on a cash or credit basis. The procurement will take place under normal commercial practices where the qualified dealer will purchase the system on a competitive basis on the open market. Systems supported by the program need to comply with minimum technical specifications. Dealers will need to be qualified by the program, which will include a business plan as well as an approval from a commercial bank or other reputable financier. It is estimated that during the first and second phase of the program 6,000 thousand systems will be sold. 

Key performance indicators are: (i) energy plans adopted by ministries; (ii) number of qualified institutional systems installed including O&M package; (iii) number of qualified solar home systems installed; (iv) number of solar dealers; (v) number of rural solar outlets; and, (vi) improved productive use of the facilities by households and small businesses.

Sub-Component C.5 – Energy Efficiency/DSM in public/private institutions:  Technical assistance for Electrogaz for efficiency improvement of its own water pumping operations as well as to undertake energy audits and studies in other public/private buildings such as Hotels and government buildings.  The implementation of the projects will take place with funding from ELectrogaz/donor/private resources.  Technical assistance for audits of electricity/water use and efficiency investments or fuel switch (from electricity to solar thermal, for example) will also be covered. The EE studies at ELectrogaz will specifically focus on (a) the primary, secondary and teritiary pumping systems within the utility.  The utility studies will build on earlier work by done by GTZ in 6 pilot stations and prepare detailed feasibilities.
Table 3 Physical targets
	
	Target
	Target
	Target

	
	Systems
	Households
	MWs

	C1. Grid connected systems
	3  
	-
	3.0

	C2. Biomass efficiency improvements*
	101,000
	100,000
	

	C3. Micro hydro independent grids
	10
	1,000
	1.0

	C4. Solar PV

       - Cross sectoral/institutional
       - Dealers supported SHS
	455
6,000
	-

6,000
	0.4
0.1

	C5. Efficiency in public/private institutions
	5
	-
	1.5

	Total
	103,473
	103,000
	6.0


Note: * targets for biomass efficiency improvements to be adjusted after market study has been competed.

Investments: The program will provide IDA and GEF support for investments in sustainable energy activities through the PCU for co-financing to businesses/NGOs, peasant associations, electricity supply cooperatives and other legitimate organizations that are pursuing renewable energy investments. The following main criteria apply: (i) the proposed project should be financially justifiable and be an integral part of the approved business plan of the organization; (ii) approval of debt financing from a commercial bank or other reputable financier; (iii) organization should be registered as independent organizations; and (iv) the sub-project should have approval from the regulator to provide electricity services in a certain area and obtain clearance for an agreed upon tariff regime. Sub-component specific criteria have been described above. 

Technical assistance: The PCU will manage the GEF grant funds for technical assistance through two windows: (i) full-cost technical assistance window; and (ii) cost-shared technical assistance window. 

· The full-cost technical assistance window. This assistance program will support the overall objective of creating a market for sustainable energy systems and a local sustainable energy industry. 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 call for funds under this window. The full-cost window focuses on the bigger picture issues that are constraining the rate of growth of the industry. For example: general awareness and promotional campaigns in the rural areas; training of technicians of all interested solar dealers; productive uses promotion programs for small and medium enterprises; and, preparation of a renewable energy policy. The triggers for approval of a proposal under the window are: (i) PCU clearance, (ii) endorsement of an independent three person panel, and (iii) endorsement of a representative of the sustainable energy industry.      Several assignments have been identified during preparation in particular capacity building to Sustainable Energy Entrepreneurs (SEE). Across all off-grid components capacity building for SEE is identified as an essential stepping stone for investments, sales, installation and after sales. A training and certification program is under preparation to assist SEEs to meet minimum operational requirements for SED including: business documentation and administration; product qualification; after sales arrangements; and finance.      Other projects have been mentioned under the summary description of the sub-components including monitoring and evaluation program (B1); preparation of standardized small power purchase agreement and tariff (B3); pre-feasibility studies for grid connected hydro system (C1); review of biomass sector (C2); and energy audits by Electrogaz (C5).     
· The cost-shared technical assistance window. This assistance program will support the overall objective of creating a market for sustainable energy systems and a local sustainable energy industry. 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 the funds under this window. The cost-shared window focuses on company specific issues that are constraining the rate of growth of the individual organization. For example: preparation of a marketing plan; product specific road shows; product technical improvements; and, management and technical training. The cost-shared window requires a twenty to eighty percent contribution by the company. The triggers for support are: (i) the clearance of the PCU and (ii) the endorsement of an independent two person panel.  Several assignments have been identified during preparation. 

Incremental costs summary

The total incremental cost calculated for the Rwanda Sustainable Energy Development Project is US$4.5 million derived as the difference between the baseline scenario (US$21.60 million) and the Alternative (US$26.60 million).  An Incremental costs analysis was conducted for the three main sub-components: (i) grid-based renewable energy systems; (ii) micro hydro independent grids; and (iii) solar PV. 

The results of the analysis was that the grid connected hydro systems are least cost hence no incremental cost on the investments, and have a economic rate of return of 58%. The micro hydro independent grids have an incremental cost of US$0.40 million for 1MW or US$0.4/kW. The solar institutional systems have an incremental cost of US$1.14 million for 350kW or US$3.3/Wp. The solar home systems have an incremental cost of US$0.27 million for 60kW or US$4.5/Wp. The economic rate of return of the project is 24%.  For further detail on the incremental cost see the incremental cost matrix provided below. 
The overall EIRR for SED, based on the total of all sub-component analyses, is 24%. The grid connected hydro systems will run at a load factor of 40 to 50% which is a conservative estimate considering the shortage of supply in the system. The alternative to the hydro system is the diesel based generation plants with a specific diesel consumption of 0.27 liters/kWh and a capital cost of US$450/kW. The result is an economic rate of return of 58%.  The analysis of the village hydro systems shows an EIRR of 6%. The specific diesel consumption is 0.4 liters per kWh and operates at an average load factor of 30%. The average capital cost of a village hydro system is calculated at US$2900 per kW.  The analysis of the institutional solar systems shows that these systems are only economically viable when used in the remote areas where it is difficult for diesel to arrive and the diesel system needs to be more resilient to overcome longer periods without maintenance. The detailed break-down of the analyses of the main sub-components, grid connected hydro and village hydro, have been described in Annex 6 (Economic and Financial Analysis ) to the project brief.
Incremental cost matrix

Based on the description of the context, development goals, barriers, objectives, baseline, GEF alternative, and sustainability provided above, a summary of the incremental cost could be found in the following table. 

Table 4 Incremental cost matrix

	
	Baseline
	Alternative
	Increment

	Domestic Benefits


	1. Access to electricity services will continue to be low and the demand suppressed;

2. Process of economic development in rural areas will continue to hamper due to lack of electricity

3. Power availability remains constrained, with prices high and reliability low.

4. Very limited development of the commercial market of sustainable energy technologies.


	1. Stimulation of rural and energy businesses to expand operations while including sustainable energy solutions
2. Large scale intervention to support the provision of grid-extension, mini grids and isolated systems through the private and public sector.

3a. Institutional strengthening in development of regulation, pricing, contracts, financing etc. 

3b. Energy costs decline and availability improves, with linkages to productive use applications, improved social services and development of local small power entrepreneurs. 

4. Sustainable energy as integral part of rural electrification and power supply development strategies
	1. Main barriers (information, first cost, etc.) to commercial development removed.

2. Successful demonstration of a wide range of alternative technologies and business approaches.

3. Sustainable energy businesses provide improved technologies to complement generation capacity and grid extension for rural households/institutions on a competitive basis under an established regulatory framework. 

4. Experienced sustainable energy businesses ready for up scaling of rural investments and grid supply

	Global Environmental Benefits


	5. Power supply development and rural energy services largely rely on grid connected diesel based systems, independent diesel systems, kerosene, car batteries, charcoal and fuel wood. 
	5. Significant offset of GHG emissions through range of sustainable energy options displacing 3% what would otherwise be diesel generator sets, 5 to 10,000 kerosene households, and 455 diesel powered institutions.
	5a. About 0.34 million tons of avoided CO2 emissions

5b. Opening market for commercial sustainable energy business in Rwanda



	Cost by Areas of Intervention 
	(million US$)
	(million US$)
	(million US$)

	1. Grid connected systems 
	4.50
	4.50
	-

	2. Biomass efficiency improvements
	1.90
	2.65
	0.750

	3. Micro hydro independent grids (mkt development incentives)
	2.10
	2.25
	0.15

	4. Solar PV (business incentives)
	5.60
	7.00
	1.40

	5. Energy Efficiency/DSM
	2.5
	3.2
	0.70

	6. Other Technical Assistance
	5.75
	7.25
	1.50

	GEF Incremental Costs
	22.35
	26.85
	4.50


Global Environmental Benefits

The global environmental benefits of the Project are 0.43 million tons of CO2 over a period of fifteen years. The largest benefits will come from the grid-based hydro systems about 0.37 million tons of CO2; followed by the village hydro projects with 34 thousand tons CO2; and the solar components of about 18 thousand tons of CO2. The average cost of a ton of CO2 for this Project is US$12/ton CO2.
Sustainability and Replicability
GEF funds are sought primarily for technical assistance and capacity building activities. The primary rationale for these is the public and private investments in renewable energy and energy efficiency that can be facilitated. The scope and sequencing of these investments in turn also determine their sustainability, and sustainability of human and institutional capacity. 

Government of Rwanda budgetary support will be sought as complementary finance of both investments as well as capacity building activities. This will enhance sustainability in a couple of critical respects: (a) for investments made by the Government for its own use (e.g., solar PV systems or electricity end use efficiency improvements), budgetary programming will have to provide for both the capital as well recurrent costs; (b) reliable operation of those investments, and the outcomes they help generate, provide the rationale for subsequent financing under the budget. Such a process both helps ensure sustainability but at the same time also focuses clean energy programs on the ultimate local results. 

For the private sector investments – e.g., in electricity or woodfuels efficiency improvements, or micro-hydro independent grids – to be sustainable, the GoR needs to establish and maintain an appropriate, predictable pricing and regulatory framework as part of the overall sector reform and decentralization agenda. This ‘policy platform’ will be detailed during the PRSC cycle and preparation of a potential energy/water SIL. 

In designing the activities for GEF support in Rwanda, lessons learned from the experience of the World Bank and other donors in supporting renewable energy technologies in countries in this region – Mozambique, Uganda, 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.

Since the proposed project will run in close connection with the ongoing UER Project, which involves all three sectoral institutions (Electrogaz, MinInfra, and RURA), there are good prospects that successful activities will be mainstreamed in the regular planning and budgeting exercises of the GoR and Electrogaz. Establishing appropriate rules for regulation and subsidy support – will enhance the potential for subsequent scale-up.

The SED project will target areas in Rwanda where grid extension is not planned in the near future.  Thus, the projects compete with diesel generators, batteries, and kerosene lamps, which often offer poor services at high costs.  Therefore, renewable energy services will be marketed to provide reliable and quality services at comparable costs, which should ensure their long-term sustainability.  Care will be taken to select sites with concentrated demand for grid-based projects, and promote solar systems in remote areas where they are likely to be the most cost-effective clean energy solutions.  

Also, the technical assistance included in the project is 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: (i) a regime of declining GEF financing for investment (see also below) with a transition to more commercial debt financing and complementary co-financing mechanism; (ii) explicit incorporation of renewable energy into power sector planning in general and in rural electrification in particular; (iii) 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 value to decision makers and civil society; and (iv) specific TA activities aimed at identifying potential barriers to sustainability and developing mitigation strategies
Social impact monitoring and evaluation, and dissemination
The Project envisages detailed evaluation of impacts to establish its effectiveness in meeting its access and related economic development objectives. There will be two parts to the M&E program: (i) M&E of the program’s physical outputs to assess progress in reaching the renewable energy targets; and (ii) M&E of the program’s impacts to assess rural economic development attributable to the provision of renewable energy services and to assess the sustainability of the renewable energy industry. 

The elements to be monitored include: (i) physical progress towards grid augmentation, rural electrification, and access to modern energy sources; (ii) impact of modern rural energy provisions on rural economic development including quality of life enhancement, rural employment, change in income, and improved service delivering at schools and health facilities; (iii) sustainability of the sustainable energy industry including: business profitability, cost declines, sales break-even points, structure of system size distributions over time, and institutional and financial viability of small hydro cooperatives, among other areas.  Also, the M&E program will closely monitor the success of the different models applied, document them properly, and ensure that success models are being identified and further pursued for replication.

Productive uses

Special attention will be given to educate the users of the benefits of productively using the electricity provided by the renewable energy system. This applies in particular to the village based systems and the stand-alone systems for entrepreneurs and households. A structured awareness creation program will be implemented to improve the general awareness of the benefits of electricity as well as a more specific program for the new users of electricity (through the dealers, developers and NGOs). The awareness program will explain the higher quality end-uses that can be created through the efficient use of electricity.  Best practices from other countries (like Indonesia and Sri Lanka) will be incorporated in the design. It is expected that the affordability of the systems will increase with this program and that the general level of income will increase. 

Declining GEF Grant 

The existing small scale of the market, the relatively low population density, limited ability to pay for energy services, and the relative unfamiliarity with renewable energy technologies among both customers and businesses require a relatively high level of GEF support up-front in order to shift technology choices, gain critical mass, and establish the market for a long enough period to facilitate full deployment of installation, operation, and maintenance facilities. For this reason, the GEF grant is front-end loaded with a higher absolute amount for investments as well as higher capacity building costs in the first phase of the program. Both the capacity building requirements, and support on investments will be required for delivery of an increased number of installations in subsequent phases. 

There are several strategies on how the capital cost support will be sustained after the project (even though the focus is to reduce them as much as possible): (i) through the Government with input from bilateral donors after a track-record has been established; (ii) through the Government with a levy on the bulk tariff; (iii) introduction of a debt financing with the finance sector; and, (iv) through provincial grant provisions.. 
The smart-subsidies for PV will be phased out during the life of the project as per the schedule provided in this document.  However, such support may be provided for continuation of the program based on the discussion above. 
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income

2002

Population, mid-year 

(millions)

8.2

688

2,495

GNI per capita 

(Atlas method, US$)

230

450

430

GNI 

(Atlas method, US$ billions)

1.9

306

1,072

Average annual growth, 1996-02

Population 

(%)

6.0

2.4

1.9

Labor force 

(%)

5.0

2.5

2.3

Most recent estimate (latest year available, 1996-02)

Poverty 

(% of population below national poverty line)

..

..

..

Urban population 

(% of total population)

6

33

30

Life expectancy at birth 

(years)

40

46

59

Infant mortality 

(per 1,000 live births)

99

105

81

Child malnutrition 

(% of children under 5)

24

..

..

Access to an improved water source 

(% of population)

41

58

76

Illiteracy 

(% of population age 15+)

31

37

37

Gross primary enrollment  

(% of school-age population)

119

86

95

    Male

119

92

103

    Female

118

80
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KEY ECONOMIC RATIOS and LONG-TERM TRENDS

1982

1992

2001

2002

GDP 

(US$ billions)

1.4

2.0

1.7

1.7

Gross domestic investment/GDP

17.8

15.6

18.4

18.8

Exports of goods and services/GDP

11.6

5.6

9.3

8.1

Gross domestic savings/GDP

5.2

2.9

1.9

1.9

Gross national savings/GDP

13.8

7.9

11.8

7.9

Current account balance/GDP

-5.7

-7.7

-6.5

-11.5

Interest payments/GDP

0.1

0.3

0.5

0.6

Total debt/GDP

15.5

42.1

75.4

..

Total debt service/exports

5.2

17.3

24.6

..

Present value of debt/GDP

..

..

39.3

..

Present value of debt/exports

..

..

386.6

..

1982-92

1992-02

2001

2002

2002-06

(average annual growth)

GDP

1.4

4.2

6.7

9.4

..

GDP per capita

-1.5

1.8

3.7

6.3

..

Exports of goods and services

0.9

6.4

39.9

-6.8

..

STRUCTURE of the ECONOMY

1982

1992

2001

2002

(% of GDP)

Agriculture

39.8

33.2

40.5

41.6

Industry

21.7

18.7

21.6

21.8

   Manufacturing

13.5

12.1

9.8

10.4

Services

38.5

48.1

37.9

36.6

Private consumption

81.9

82.6

86.4

86.1

General government consumption

12.9

14.5

11.7

12.1

Imports of goods and services

24.2

18.3

25.8

25.0

1982-92

1992-02

2001

2002

(average annual growth)

Agriculture

0.4

6.4

8.3

10.4

Industry

-0.4

2.6

7.6

7.9

   Manufacturing

0.0

-0.2

7.8

9.0

Services

3.7

2.9

4.4

8.8

Private consumption

2.2

3.3

2.3

9.5

General government consumption

7.2

2.4

18.2

11.2

Gross domestic investment

-2.7

5.8

3.0

5.1

Imports of goods and services

3.2

1.3

4.0

-0.3

Note: 2002 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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PRICES and GOVERNMENT FINANCE

1982

1992

2001

2002

Domestic prices

(% change)

Consumer prices

12.6

9.6

3.4

2.0

Implicit GDP deflator

4.9

7.3

0.2

0.0

Government finance

(% of GDP, includes current grants)

Current revenue

..

16.3

19.8

21.0

Current budget balance

..

-0.5

5.6

5.8

Overall surplus/deficit

..

-8.1

-1.1

-1.1

TRADE

1982

1992

2001

2002

(US$ millions)

Total exports (fob)

88

69

93

78

   Coffee

..

35

19

23

   Tea

..

21

23

24

   Manufactures

..

2

48

27

Total imports (cif)

..

319

340

342

   Food

..

29

52

55

   Fuel and energy

..

37

73

74

   Capital goods

..

69

51

53

Export price index 

(1995=100)

..

57

70

67

Import price index 

(1995=100)

..

98

96

97

Terms of trade 

(1995=100)

..

58

73

69

BALANCE of PAYMENTS

1982

1992

2001

2002

(US$ millions)

Exports of goods and services

122

114

159

143

Imports of goods and services

324

372

440

443

Resource balance

-202

-259

-281

-300

Net income

11

-10

-20

-25

Net current transfers

110

112

191

124

Current account balance

-81

-157

-110

-200

Financing items (net)

14

116

121

205

Changes in net reserves

67

41

-11

-5

Memo:

Reserves including gold 

(US$ millions)

..

..

..

..

Conversion rate 

(DEC, local/US$)

92.8

133.4

443.0

475.4

EXTERNAL DEBT and RESOURCE FLOWS

1982

1992

2001

2002

(US$ millions)

Total debt outstanding and disbursed

218

857

1,283

..

    IBRD

0

0

0

..

    IDA

77

408

713

..

Total debt service

7

21

43

..

    IBRD

0

0

0

..

    IDA

1

5

18

..

Composition of net resource flows

    Official grants

70

190

160

..

    Official creditors

26

72

43

..

    Private creditors

3

-1

0

..

    Foreign direct investment

21

2

5

..

    Portfolio equity

0

0

0

..

World Bank program

    Commitments

56

19

119

..

    Disbursements

12

32

53

..

    Principal repayments

0

2

11

..

    Net flows

12

30

42

..

    Interest payments

1

3

7

..

    Net transfers

11

27

35

..

Note: This table was produced from the Development Economics central database.
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Executing agencies and project management

Project implementation/execution arrangements will follow the UER project with the UER project coordination unit (PCU) at the Electrogaz taking a lead role in coordinating the implementation of this project with technical support from RPSF.  The project will be subject to the normal World Bank supervision to ensure conformance with the project plans and agreements, as well as compliance with relevant fiduciary, environmental, and other safeguards.
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POVERTY and SOCIAL

 

Saharan

Low-

Rwanda

Africa

income

2002

Population, mid-year 

(millions)

8.2

688

2,495

GNI per capita 

(Atlas method, US$)

230

450

430

GNI 

(Atlas method, US$ billions)

1.9

306

1,072

Average annual growth, 1996-02

Population 

(%)

6.0

2.4

1.9

Labor force 

(%)

5.0

2.5

2.3

Most recent estimate (latest year available, 1996-02)

Poverty 

(% of population below national poverty line)

..

..

..

Urban population 

(% of total population)

6

33

30

Life expectancy at birth 

(years)

40

46

59

Infant mortality 

(per 1,000 live births)

99

105

81

Child malnutrition 

(% of children under 5)

24

..

..

Access to an improved water source 

(% of population)

41

58

76

Illiteracy 

(% of population age 15+)

31

37

37

Gross primary enrollment  

(% of school-age population)

119

86

95

    Male

119

92

103

    Female

118

80

87

KEY ECONOMIC RATIOS and LONG-TERM TRENDS

1982

1992

2001

2002

GDP 

(US$ billions)

1.4

2.0

1.7

1.7

Gross domestic investment/GDP

17.8

15.6

18.4

18.8

Exports of goods and services/GDP

11.6

5.6

9.3

8.1

Gross domestic savings/GDP

5.2

2.9

1.9

1.9

Gross national savings/GDP

13.8

7.9

11.8

7.9

Current account balance/GDP

-5.7

-7.7

-6.5

-11.5

Interest payments/GDP

0.1

0.3

0.5

0.6

Total debt/GDP

15.5

42.1

75.4

..

Total debt service/exports

5.2

17.3

24.6

..

Present value of debt/GDP

..

..

39.3

..

Present value of debt/exports

..

..

386.6

..

1982-92

1992-02

2001

2002

2002-06

(average annual growth)

GDP

1.4

4.2

6.7

9.4

..

GDP per capita

-1.5

1.8

3.7

6.3

..

Exports of goods and services

0.9

6.4

39.9

-6.8

..

STRUCTURE of the ECONOMY

1982

1992

2001

2002

(% of GDP)

Agriculture

39.8

33.2

40.5

41.6

Industry

21.7

18.7

21.6

21.8

   Manufacturing

13.5

12.1

9.8

10.4

Services

38.5

48.1

37.9

36.6

Private consumption

81.9

82.6

86.4

86.1

General government consumption

12.9

14.5

11.7

12.1

Imports of goods and services

24.2

18.3

25.8

25.0

1982-92

1992-02

2001

2002

(average annual growth)

Agriculture

0.4

6.4

8.3

10.4

Industry

-0.4

2.6

7.6

7.9

   Manufacturing

0.0

-0.2

7.8

9.0

Services

3.7

2.9

4.4

8.8

Private consumption

2.2

3.3

2.3

9.5

General government consumption

7.2

2.4

18.2

11.2

Gross domestic investment

-2.7

5.8

3.0

5.1

Imports of goods and services

3.2

1.3

4.0

-0.3

Note: 2002 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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PRICES and GOVERNMENT FINANCE

1982

1992

2001

2002

Domestic prices

(% change)

Consumer prices

12.6

9.6

3.4

2.0

Implicit GDP deflator

4.9

7.3

0.2

0.0

Government finance

(% of GDP, includes current grants)

Current revenue

..

16.3

19.8

21.0

Current budget balance

..

-0.5

5.6

5.8

Overall surplus/deficit

..

-8.1

-1.1

-1.1

TRADE

1982

1992

2001

2002

(US$ millions)

Total exports (fob)

88

69

93

78

   Coffee

..

35

19

23

   Tea

..

21

23

24

   Manufactures

..

2

48

27

Total imports (cif)

..

319

340

342

   Food

..

29

52

55

   Fuel and energy

..

37

73

74

   Capital goods

..

69

51

53

Export price index 

(1995=100)

..

57

70

67

Import price index 

(1995=100)

..

98

96

97

Terms of trade 

(1995=100)

..

58

73

69

BALANCE of PAYMENTS

1982

1992

2001

2002

(US$ millions)

Exports of goods and services

122

114

159

143

Imports of goods and services

324

372

440

443

Resource balance

-202

-259

-281

-300

Net income

11

-10

-20

-25

Net current transfers

110

112

191

124

Current account balance

-81

-157

-110

-200

Financing items (net)

14

116

121

205

Changes in net reserves

67

41

-11

-5

Memo:

Reserves including gold 

(US$ millions)

..

..

..

..

Conversion rate 

(DEC, local/US$)

92.8

133.4

443.0

475.4

EXTERNAL DEBT and RESOURCE FLOWS

1982

1992

2001

2002

(US$ millions)

Total debt outstanding and disbursed

218

857

1,283

..

    IBRD

0

0

0

..

    IDA

77

408

713

..

Total debt service

7

21

43

..

    IBRD

0

0

0

..

    IDA

1

5

18

..

Composition of net resource flows

    Official grants

70

190

160

..

    Official creditors

26

72

43

..

    Private creditors

3

-1

0

..

    Foreign direct investment

21

2

5

..

    Portfolio equity

0

0

0

..

World Bank program

    Commitments

56

19

119

..

    Disbursements

12

32

53

..

    Principal repayments

0

2

11

..

    Net flows

12

30

42

..

    Interest payments

1

3

7

..

    Net transfers

11

27

35

..

Note: This table was produced from the Development Economics central database.
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GEF role/ catalytic involvement
The Government of Rwanda has supported renewable energy activities through several projects for over a decade.  However, it has not yet embarked on a more systematic and longer-term effort in which institutional capacity could develop and the environment for sustained business participation could emerge. GEF over of the last year has supported the Government in preparing a more programmatic approach.  Furthermore, it supports the core principles of the program, which are: (i) private sector led, (ii) based on cost-recovery and (iii) Government as market enabler. 

GEF provides three catalytic elements to the program: (i) co-financing grants to provide the private sector with incentives to grow while at the same time covering some of the incremental costs; (ii) technical assistance to remove barriers as defined by the stakeholders; and, (iii) best practice expertise from other countries with similar renewable energy programs.
Annex 6: Implementation Arrangements

Rwanda: Sustainable Energy Development
A Project Coordination Unit (PCU) has been established as part of the existing units in Electrogaz to facilitate project implementation.  The PCU will bear implementation oversight responsibility for the full project.    It will report to a Steering Committee chaired by the Minister of  Finance and Economic Planning.  The PCU will include a Manager (already in place), a procurement specialist a financial management specialist, and a supervision engineer.  In addition to its implementation oversight role, the PCU will also: i) undertake/assist all project entities in procurement; ii) maintain complete files for all procurements; iii) operate the project accounts; iv)  prepare project reports including the Financial Monitoring Reports (FMRs) and mid-term review report; v) undertake engineering supervision on project investments; and vi) undertake additional short-term consulting assignments as directed by the Steering Committee.  

The project will support the incremental operating costs of the PCU, including costs arising under the project on account of maintenance of vehicles, fuel, equipment, offices supplies, utilities, consumables, travel and accommodation, auxiliary project staff salaries for the PCU but excluding salaries of the Government’s civil servants.

A Steering Committee, chaired by the Minister of Finance and Economic Planning (MinEcoFin), will oversee the operation of the PCU.  This committee will include representatives from the Prime Minister’s Office; the President’s Office; Ministry of Infrastructure (MinInfra); Ministry of Land, Environmental Protection, Water and Natural Resources (MiniTerre); Rwanda Utilities Regulatory Agency (RURA); Private Sector Federation; Kigali Institute of Science and Technology (KIST) and Electrogaz;. Its responsibilities shall include:

· coordination of project stakeholders, 

· strategic project oversight, including adherence to project agreements 

· oversight and guidance to the Project Coordination Unit (PCU) 

· review and approval of key reports such as the Mid Term Review report 

· strategic coordination with the World Bank and other project donors

The PCU will have primary responsibility for facilitating, monitoring, evaluating and reporting on project activities and progress.   The PCU staffing and responsibilities will include: 

· manager who will have primary responsibility for the running of the unit.  The manager will be responsible for:

· interacting with the Steering Committee, 

· preparing and implementing a UER and SED work program

· updating the work program as needed, but not less than annually

· managing the activities of PCU staff

· day-to-day interaction with project stakeholders

· maintaining project schedules

· preparation of the Mid Term Review report and other reports as required by the project legal agreements or requested by the Steering Committee

· monitoring compliance of all UER and SED activities with environmental, social, and fiduciary safeguards as required by the Government and the World Bank

· procurement specialist will advise and assist project stakeholders in preparing the necessary documentation (e.g. call for expressions of interest, bid packages, evaluation reports, etc.).  Based on the prepared documentation, the procurement specialist will take responsibility for the procurement processes, ensuring that all steps are properly undertaken, and that procurement files are maintained in accordance with Government and World Bank requirements.  The procurement specialist will track all project procurements, and will identify issues – especially deviations from agreed procurement schedules – and seek to resolve issues in a timely manner.

· financial manager who will have primary responsibility for maintaining UER project finances, including management of project accounts (Special Account, local currency account), preparation of quarterly reports in the Financial Management Reporting (FMR) format, tracking of: project commitments (i.e. signed contracts); disbursement estimates; allocations to various project activities; etc.

Implementation (i.e. physical investments or substantive delivery of TA/capacity building activities) of specific project activities will be undertaken as described below:

	Project Component
	Responsible Agency

	Power System Reinforcement
	Electrogaz 



	Technical Assistance and Capacity Building
	MinInfra, RURA, Electrogaz, PCU



	Domestic Energy Development
	MinInfra 




Annex 7: Financial Management and Disbursement Arrangements

Country Issues

A financial accountability review was recently initiated and carried by the Government of Rwanda and the World Bank as part of the public expenditure management review process supported by the World Bank, DFID and other donors. The review noted that the Government of Rwanda has made considerable strides towards improving accountability but that some weaknesses still exist. The Government is committed to fully develop its decentralization policy which is operationalized through a set of laws governing local administrations, and the forthcoming Manual of Financial Procedures for Local Governments. The report also notes the weak capacity in financial management and mentions various efforts that are targeted to building this up. The next stage of the review process will involve the Government and its donor partners in determining short, medium and long term actions that need to be taken to address the weaknesses identified in the diagnostic phase.

Project Management  Structure

The main implementing agency for the project will be a Project Coordination Unit (PCU) established under the auspices of the Energy Steering Committee as described in Annex 6.  The structure of the financial management function within the PCU will be determined by the size and nature of the project’s transactions. It is foreseen that unlike most other projects in Rwanda, most of the project funding will be towards a relatively small number of large transactions. For daily management of the project’s financial transactions and in order to ensure compliance with established financial management procedures, the PCU will have a Financial Manager recruited on a competitive basis. His specific duties will be documented in the project’s Financial Management Manual and he will be supervised by the Project Coordinator. 

Planning, Budgeting  & Budgetary Control 

In order to ensure proper planning and budgetary control, work plans will be prepared on an annual basis that will show the activities to be implemented by the project.  The project’s budgets will translate these into projections of expeditures to be financed under the project. These will also be prepared on an annual basis and updated regularly during the year using the appraisal estimates as an initial basis.  A well defined budgeting and budgetary control system will be put in place. Annual budgets will be prepared based on specific guidelines contained in the project implementation manual and on annual work plans..

The budget format will be based on  project components and will be integrated into the project accounting system. The PCU will coordinate the preparation of the workplans and budgets, a process that will require the involvement of the project stakeholders, and they will be approved by the Steering Committee. The Project Implementation Manual will indicate the procedures and guidelines to be used. Budgetary control will involve the regular monitoring of actual expenditure in comparison to budgets, and expenditures will be authorized in accordance with agreed budgets. 

Accounting System 

Financial Management Manual

The project’s accounting policies will specify the accounting treatment for the project’s financial transactions and will constitute basic principles designed to ensure that the accounting records are complete, relevant and reliable and that accounting practices are followed consistently. The accounting systems, policies and procedures employed by the PCU in accounting for and managing project funds will be documented in the project’s Financial Management Manual. Proper books of records and accounts will be maintained on double entry principles using the modified cash basis of accounting. 

Specific procedures will be documented for each significant accounting function, depicting document and transaction flows, the appropriate filing of project documents, management approvals and organizational duties and responsibilities. 

Transactions Recording

The project’s accounts will be prepared on a modified cash basis in accordance with International Accounting Standards. The PCU will have an accounting system that allows for the proper recording of project financial transactions, including the allocation of expenditures in accordance with the respective components, disbursement categories, and sources of funds. 

Project management will ensure that the preparation and approval of transactions is done in accordance with the project’s internal control procedures as documented in the Financial Management Manual. These controls will be intended to ensure that all transactions are correctly made, recorded and reported upon.

A chart of accounts containing codes used to classify financial transactions will be designed to allow project costs to be directly related to specific work activities and outputs of the project. This will provide a way of linking actual and budgeted financial information.

The project’s accounting system will be based on suitably tailored computerized software whose modules should allow for budgeting, bookkeeping and reporting. This should facilitate the production of the required project financial reports. Accounting staff will be adequately trained to maintain the system and appropriate controls will be instituted to safeguard the confidentiality, integrity and availability of the data. The accounting system will be able to generate financial monitoring reports.

Books of Accounts and records

Books of accounts will be set up and regularly maintained to record project transactions. These will include a general ledger, cashbook and subsidiary ledgers A proper filing system that allows access to authorized users will be set up to ensure that all accounting and supporting  documents are properly maintained. This will be achieved through a well defined filing system that allows authorized users easy access to accounting and supporting documents on a permanent basis.

Reporting  Arrangements

Financial Monitoring Reports(FMRs)

The project’s FMRs are intended to provide a linkage between actual financial information on the project’s transactions, procurement processes and actual physical progress. Quarterly FMRs will thus be produced by the PCU and will include:  

· Sources and Application of funds by project categories and Components; 

· Output Monitoring Report

· Procurement Monitoring Reports 

The FMRs will be used to judge progress in the implementation of project activities through the use of the key performance indicators (Annex 3) as well as other indicators as agreed. The FMRs will closely follow sample formats that are indicated in the Guidelines for Borrowers on Financial Monitoring Reports. These will be tailored in accordance with specific circumstances of the project and will be discussed and agreed upon during negotiations.

Annual Financial Statements

In compliance with International Accounting Standards (IAS) and World Bank requirements, the project will produce the following annual financial statements.  The project’s accounting system will be designed to automatically generate these reports. 

· A Statement of Cash Receipts and Payments.

· A Balance Sheet that shows Assets and Liabilities.

· A Statement of Sources and Uses of Funds.

· Notes in respect of significant accounting policies and accounting standards adopted by management and underlying the preparation of financial statements. 

In addition, these will be accompanied by a management assertion that Bank funds have been expended in accordance with the intended purposes as specified in the project’s legal agreements.

Audit Arrangements

Compliance with internal control procedures

The scope of the project activities as currently envisaged does not necessitate the establishment of a full time internal audit function within the PCU. This scope means that the observance of the normal internal control procedures itself ensures that management assurance is provided during the normal course of operations. This, in addition to designing the scope of the external audit as appropriate, will allow other means to be used to ensure compliance with the project’s internal control procedures. These may include the recruitment of consultants to conduct specific purpose exercises whenever the need is identified. 

External Audit

A firm of private auditors will be recruited to conduct the audit of the financial statements of the project. The external auditor will selected on the basis of criteria acceptable to IDA in terms of independence, qualifications and experience. The audit will be conducted annually based on Terms of Reference, cleared by IDA, which define the scope. It is envisaged that the external audit work will include all World Bank funds, other funds and government funds of the project. 

The auditors will issue an opinion on whether the project’s financial statements provide a true and fair view of the project’s financial transactions and of the project’s affairs as at the date of the reporting. A single audit opinion will be issued on project income and expenditures, special accounts and FMRs.  In addition, the auditors will be expected to prepare and submit a Management Letter containing their analysis of the internal control system, indicating internal control weaknesses and recommendations for improvements..

The audit reports along with Management Letters will be sent to IDA and all other financing partners not later than four months after the end of each preceding period.

Implementation Support

Financial Management implementation support will be regularly provided by the project World Bank Financial Management Specialist over the project life to ensure the continuing adequacy of reliable financial management arrangements for the project. Such support will include a review of the project’s transactions, where deemed necessary, to ensure that internal control procedures have been complied with. The Project Status Report (PRS) will include a financial management rating.

Disbursement Arrangements

Banking Arrangements

The following bank accounts will be maintained by the PCU for project funds:

· Special Accounts (GEF and IDA) : Denominated in US dollars, these will serve as the 2 main project accounts into which will be deposited project implementation funds from IDA and GEF. The account will be maintained in the Central Bank of Rwanda. The account will be replenished on the basis of SOEs or specific withdrawal applications to be submitted to IDA on a regular basis, preferably monthly. The administration of the Special Account, including the signatories, the preparation of withdrawal applications and replenishment of accounts, will be the responsibility of the Project Coordination Unit.

· Current Account: Denominated in Rwanda Francs will be maintained in the Central Bank or a Commercial Bank acceptable by IDA. This will receive the proceeds from the Special Account  converted at the exchange rate applicable on the date funds were received from IDA. The administration of the Special Account including the signatories, the preparation of withdrawal applications and replenishment of accounts, will be the responsibility of the Project Coordination Unit.

· Project Account: This will be denominated in Rwanda Francs.  Counterpart funds from the Government of Rwanda may be deposited on this account in accordance with project objectives. The account will be maintained in the Central Bank or a Commercial Bank acceptable by IDA

Disbursement of IDA/GEF Funds to the PCU

In the long run, disbursement of IDA/GEF funds to the PCU for activities will be based on Financial Monitoring Reports (FMRs) that integrate financial reporting, procurement and contract management with physical implementation progress.
An advance will be made into the Special Account at the inception of the project. The advance will be meant to cover project expenditures for 6 months as indicated in the initial six-month cash flow forecast. After every subsequent quarter, the project will submit FMRs which include a cash flow forecast for the following 6 month period. The cash request at the reporting date will be the amount required for the forecast period as shown in the approved FMRs less the balance in the Special Account at the end of the quarter. Subsequent disbursements of the IDA funds will be made in respect of this request.

Direct Payment

Given the high probability of the existence of big contracts to be financed under this project, the option of disbursing funds through direct payments from IDA/GEF on contracts above a pre-determined threshold will be available. Withdrawal applications for such payments will be accompanied by relevant supporting documents such as copies of the contract, contractors’ invoices and appropriate certifications.

FUNDS FLOW MECHANISM

The diagram below  illustrates the Funds Flow Arrangements: 
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82,107

      

 

84,922

      

 

85,510

      

 

75,626

      

 

108,347

    

 

119,634

    

 

185,913

    

 

  Exports

2,526

        

 

3,043

        

 

-

                

 

-

                

 

-

                

 

-

                

 

    Total

154,919

    

 

177,035

    

 

177,314

    

 

163,167

    

 

230,400

    

 

249,177

    

 

351,166

    

 

Average Revenue per kWh (RWF)

  Low Voltage

38

             

 

42

             

 

57

             

 

42

             

 

96

             

 

102

           

 

95

             

 

  Water Supply

-

                

 

-

                

 

42

             

 

96

             

 

102

           

 

95

             

 

  Medium Voltage

41

             

 

42

             

 

52

             

 

42

             

 

96

             

 

102

           

 

95

             

 

  Exports

40

             

 

45

             

 

42

             

 

96

             

 

102

           

 

95

             

 

    Overall Average

40

             

 

40

             

 

52

             

 

42

             

 

96

             

 

102

           

 

95

             

 

Revenues (million RWF)

  Low Voltage

2,744

        

 

3,330

        

 

4,546

        

 

3,265

        

 

10,443

      

 

11,947

      

 

14,432

      

 

  Water Supply

412

           

 

1,303

        

 

1,205

        

 

1,238

        

 

  Medium Voltage

3,366

        

 

3,567

        

 

4,472

        

 

3,176

        

 

10,428

      

 

12,146

      

 

17,629

      

 

  Exports

45

             

 

101

           

 

136

           

 

-

                

 

-

                

 

-

                

 

-

                

 

    Total

6,155

        

 

6,998

        

 

9,154

        

 

6,853

        

 

22,174

      

 

25,299

      

 

33,299

      

 

------------------ Actual ---------------

------------------------------ Forecast -------------------------------

Revenues Schedule
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2002

2003

2004

2005

2006

2007

A. Electricity

 MWH

154,919

    

 

177,035

    

 

177,314

    

 

163,167

    

 

230,400

    

 

249,177

    

 

351,166

    

 

Rev./kWh sold

40

             

 

40

             

 

52

             

 

42

             

 

96

             

 

102

           

 

95

             

 

RwF million

  Revenues from Elec. Sales

6,119

        

 

6,897

        

 

7,125

        

 

6,853

        

 

22,174

      

 

25,299

      

 

33,299

      

 

  Meter Rentals

149

           

 

182

           

 

192

           

 

232

           

 

255

           

 

297

           

 

334

           

 

  Connection Fees

685

           

 

844

           

 

519

           

 

97

             

 

139

           

 

233

           

 

83

             

 

  Operating Subsidy (Fuel Tax)

3,449

        

 

3,978

        

 

4,770

        

 

  Misc.

34

             

 

718

           

 

595

           

 

637

           

 

662

           

 

689

           

 

716

           

 

    Total Revenues from Elec.

6,988

        

 

8,641

        

 

8,431

        

 

7,818

        

 

26,680

      

 

30,496

      

 

39,202

      

 

Operating Expenses

     Unpaid electricity

2,096

        

 

2,851

        

 

1,855

        

 

1,955

        

 

3,485

        

 

2,652

        

 

1,722

        

 

    VAT on Unpaid Electricity

377

           

 

513

           

 

334

           

 

352

           

 

627

           

 

477

           

 

310

           

 

    Fuel

1,682

        

 

8,877

        

 

12,530

      

 

19,870

      

 

    Fuels Tax

3,449

        

 

3,978

        

 

4,770

        

 

    Power Purchases

3,631

        

 

4,622

        

 

4,861

        

 

5,888

        

 

5,253

        

 

5,350

        

 

5,818

        

 

    Direct Labor

835

           

 

810

           

 

851

           

 

1,058

        

 

1,101

        

 

1,145

        

 

1,190

        

 

    O&M

489

           

 

125

           

 

108

           

 

106

           

 

156

           

 

176

           

 

257

           

 

    Management contract

266

           

 

583

           

 

555

           

 

    Other

173

           

 

103

           

 

828

           

 

886

           

 

921

           

 

958

           

 

997

           

 

    Depreciation

2,089

        

 

1,827

        

 

1,178

        

 

1,376

        

 

1,837

        

 

2,767

        

 

3,689

        

 

      Total

9,690

        

 

10,852

      

 

10,015

      

 

13,303

      

 

25,972

      

 

30,616

      

 

39,177

      

 

      Operating Income Electricity

(2,703)

       

 

(2,211)

       

 

(1,585)

       

 

(5,485)

       

 

708

           

 

(120)

          

 

25

             

 

  B. Water

000 m3

7,353

        

 

8,460

        

 

8,835

        

 

10,742

      

 

12,566

      

 

15,060

      

 

17,474

      

 

Rev./m3 sold

285

           

 

269

           

 

337

           

 

269

           

 

456

           

 

376

           

 

344

           

 

RwF Million

  Revenues from Water Sales

2,094

        

 

2,272

        

 

2,457

        

 

2,889

        

 

5,732

        

 

5,664

        

 

6,019

        

 

  Meter Rentals

26

             

 

25

             

 

31

             

 

40

             

 

46

             

 

56

             

 

67

             

 

  Connection Fees

118

           

 

264

           

 

243

           

 

147

           

 

229

           

 

270

           

 

317

           

 

  Operating Subsidy (Fuels Tax)

59

             

 

72

             

 

88

             

 

  Other

127

           

 

138

           

 

83

             

 

89

             

 

93

             

 

97

             

 

100

           

 

    Total Revenues from Water Sales

2,365

        

 

2,699

        

 

2,815

        

 

3,166

        

 

6,160

        

 

6,159

        

 

6,592

        

 

Operating Expenses

     Unpaid Water

710

           

 

1,242

        

 

929

           

 

1,045

        

 

1,232

        

 

924

           

 

659

           

 

    VAT on unpaid Water

128

           

 

223

           

 

167

           

 

188

           

 

222

           

 

166

           

 

119

           

 

     Electricity

373

           

 

478

           

 

515

           

 

412

           

 

1,303

        

 

1,205

        

 

1,238

        

 

    Diesel

213

           

 

153

           

 

186

           

 

226

           

 

    Fuels Tax

59

             

 

72

             

 

88

             

 

INCOME STATEMENTS

(RwF milllion)


[image: image12.wmf]31-Dec

2001

2002

2003

2004

2005

2006

2007

2008

ASSETS

  Current Assets

    Cash

3,819

          

 

5,827

        

 

5,004

           

 

(2,652)

         

 

(4,677)

         

 

(2,866)

         

 

1,278

           

 

4,322

           

 

    Stocks

2,805

          

 

4,117

        

 

6,059

           

 

6,059

          

 

6,059

          

 

6,059

          

 

6,059

           

 

6,059

           

 

    Accounts Receivable (net)

8,669

          

 

6,088

        

 

4,713

           

 

3,611

          

 

8,997

          

 

8,034

          

 

7,528

           

 

5,621

           

 

    Other

1,158

          

 

978

           

 

4,783

           

 

4,783

          

 

4,783

          

 

4,783

          

 

4,783

           

 

4,783

           

 

      Total Current Assets

16,451

        

 

17,010

      

 

20,558

         

 

11,801

        

 

15,162

        

 

16,010

        

 

19,648

         

 

20,785

         

 

  Gross Fixed Assets

52,822

        

 

52,086

      

 

27,253

         

 

35,221

        

 

51,878

        

 

84,812

        

 

117,254

       

 

135,163

       

 

  Less: Acc. Depreciation

4,369

          

 

8,290

        

 

2,124

           

 

4,488

          

 

7,467

          

 

11,686

        

 

17,133

         

 

23,434

         

 

      Net Fixed Assets

48,453

        

 

43,796

      

 

25,129

         

 

30,733

        

 

44,412

        

 

73,126

        

 

100,121

       

 

111,729

       

 

  Work in Progress

701

             

 

1,975

        

 

2,011

           

 

1,309

          

 

3,546

          

 

6,557

          

 

4,738

           

 

755

              

 

  Other

61

               

 

70

             

 

-

                   

 

-

              

 

-

              

 

-

              

 

-

               

 

-

               

 

      TOTAL ASSETS

65,667

        

 

62,852

      

 

47,698

       

 

43,844

        

 

63,119

        

 

95,693

        

 

124,506

       

 

133,269

       

 

LIABILITIES AND EQUITY

  Current Liabilities

    Accounts Payable

17,002

        

 

23,806

      

 

35,723

         

 

37,734

        

 

7,310

          

 

9,062

          

 

12,548

         

 

13,577

         

 

    Accrued Interest

42,223

        

 

1,577

        

 

2,181

           

 

111

             

 

248

             

 

402

             

 

554

              

 

662

              

 

    Other

7,962

          

 

836

           

 

2,702

           

 

2,702

          

 

2,702

          

 

2,702

          

 

2,702

           

 

2,702

           

 

    Currrent Portion of Long Term Debt

-

                  

 

-

                

 

514

              

 

567

             

 

656

             

 

727

             

 

973

              

 

973

              

 

      Total Current Liabilities

67,186

        

 

26,219

      

 

41,120

         

 

41,114

        

 

10,916

        

 

12,893

        

 

16,776

         

 

17,914

         

 

  Gross Long Term Debt

26,698

        

 

15,653

      

 

18,527

         

 

21,812

        

 

40,551

        

 

80,950

        

 

120,764

       

 

143,497

       

 

  Less: Current Portion

-

                  

 

-

                

 

514

              

 

567

             

 

656

             

 

727

             

 

973

              

 

973

              

 

    Net Long Term Debt

26,698

        

 

15,653

      

 

18,013

         

 

21,245

        

 

39,894

        

 

80,223

        

 

119,792

       

 

142,525

       

 

SINELAC Rescheduling

  Revaluation Surplus

-

                  

 

-

                

 

(20,009)

        

 

(20,009)

       

 

(20,009)

       

 

(20,009)

       

 

(20,009)

        

 

(20,009)

        

 

  Grants

3,803

          

 

6,463

          

 

7,376

          

 

7,376

           

 

7,376

           

 

  Equity

    Paid in Capital

4,600

          

 

22,932

      

 

22,932

         

 

22,932

        

 

57,394

        

 

57,394

        

 

57,394

         

 

57,394

         

 

    Grants in Aid

2,467

          

 

2,161

        

 

2,161

           

 

2,161

          

 

2,161

          

 

2,161

          

 

2,161

           

 

2,161

           

 

    Reserves

25,560

        

 

349

           

 

349

              

 

349

             

 

349

             

 

349

             

 

349

              

 

349

              

 

    Retained Earnings

(60,844)

       

 

(4,461)

       

 

(16,867)

        

 

(27,751)

       

 

(34,049)

       

 

(44,693)

       

 

(59,332)

        

 

(74,440)

        

 

      Total Equity

(28,217)

       

 

20,980

      

 

8,575

           

 

(2,309)

         

 

25,855

        

 

15,210

        

 

572

              

 

(14,536)

        

 

      TOTAL LIAB. & EQUITY

65,667

        

 

62,852

      

 

47,699

         

 

43,844

        

 

63,119

        

 

95,693

        

 

124,506

       

 

133,269

       

 

Current Ratio

0.2

0.6

0.5

               

 

0.3

              

 

1.4

              

 

1.2

              

 

1.2

               

 

1.2

               

 

Debt:Debt and  Equity

-1757%

43%

68%

112%

61%

84%

100%

111%

Accounts Receivable (days)

338

             

 

196

           

 

153

              

 

120

100

80

60

40

ACTUAL -- PROVISIONAL

FORECAST





Balance Sheets

(RwF million)

Electrogaz


[image: image13.wmf]2004

2005

2006

2007

2008

RwF Million

US$million

Cash from Operations

  Electricity

    Operating Income

(5,485)

 

 

708

        

 

(120)

       

 

25

          

 

693

        

 

1,307

         

 

1.9

           

 

    Depreciation

1,376

   

 

1,837

     

 

2,767

     

 

3,689

     

 

4,329

     

 

12,622

       

 

17.3

         

 

      Subtotal

(4,109)

 

 

2,546

     

 

2,647

     

 

3,714

     

 

5,022

     

 

13,928

       

 

19.1

         

 

  Water

    Operating Income

(1,159)

 

 

236

        

 

(40)

        

 

8

            

 

2,469

     

 

2,674

         

 

3.3

           

 

    Depreciation

459

      

 

612

        

 

922

        

 

1,230

     

 

1,443

     

 

4,207

         

 

5.8

           

 

      Subtotal

(701)

    

 

849

        

 

882

        

 

1,238

     

 

3,912

     

 

6,881

         

 

9.1

           

 

-

                

 

-

               

 

  General Expenses

(3,264)

 

 

(3,394)

    

 

(3,530)

    

 

(3,671)

    

 

(3,818)

    

 

(14,413)

     

 

(20.3)

        

 

  Working Capital

1,043

   

 

(1,211)

    

 

2,869

     

 

4,144

     

 

3,044

     

 

8,846

         

 

11.5

         

 

  Interest

(111)

    

 

(248)

       

 

(402)

       

 

(554)

       

 

(662)

       

 

(1,865)

       

 

(2.5)

          

 

      Cash Flow From Operations

(7,141)

 

 

(1,459)

    

 

2,467

     

 

4,871

     

 

7,498

     

 

13,378

       

 

16.9

         

 

Cash Flow from Investing

(7,266)

 

 

(18,894)

  

 

(35,945)

  

 

(30,623)

  

 

(13,926)

  

 

(99,388)

     

 

(141.9)

      

 

Cash Flow From Financing

  Borrowings

3,463

   

 

16,234

   

 

35,032

   

 

30,623

   

 

10,444

   

 

92,334

       

 

132.0

       

 

  Grants

3,803

   

 

2,660

     

 

913

        

 

-

            

 

-

            

 

3,573

         

 

5.7

           

 

  Principal Repayments

(514)

    

 

(567)

       

 

(656)

       

 

(727)

       

 

(973)

       

 

(2,923)

       

 

(4.0)

          

 

    Cash Flow From Financing

6,752

   

 

18,327

   

 

35,289

   

 

29,896

   

 

9,472

     

 

92,983

       

 

133.7

       

 

Cash Increase

(7,655)

 

 

(2,026)

    

 

1,811

     

 

4,144

     

 

3,044

     

 

6,974

         

 

9

              

 

-

               

 

Cash End of Period

5,004

 

 

(2,652)

 

 

(4,677)

    

 

(2,866)

    

 

1,278

     

 

4,322

     

 

4,322

         

 

4.0

           

 

DS Coverage Ratio

(7.69)

   

 

4.17

       

 

3.34

       

 

3.87

       

 

5.47

       

 

(RwF million)

Total

Sources and Applications of Funds


[image: image14.wmf]Capacity

2001

2002

2003

2004

2005

2006

2007

2008

Thermal

Energy Produced (MWh)

  Gatsata (diesel)

1.8 MW

323

     

 

3,835

    

 

10,327

      

 

8,000

         

 

8,000

       

 

8,000

         

 

  Jabana (diesel)

7.8 MW

7,640

    

 

56,642

      

 

56,642

       

 

56,642

     

 

56,642

       

 

  Gatsata 4 (diesel)

4.77 MW

417

       

 

34,711

      

 

37,600

       

 

37,600

     

 

37,600

       

 

  UERP (IDA) (fuel oil)

5.00 MW

41,610

       

 

41,610

     

 

41,610

       

 

  UERP(IDA) (fuel oil)

5.00 MW

41,610

     

 

41,610

       

 

  Set 5 (fuel oil)

5.00 MW

-

          

 

-

          

 

-

          

 

-

            

 

-

               

 

-

                 

 

41,610

     

 

41,610

       

 

      Total

0

0

323

     

 

11,892

  

 

101,680

    

 

143,852

     

 

227,072

   

 

227,072

     

 

Heat Rate (liters of Diesel/kWh)

  Gatsata

0.321

0.321

0.321

0.321

0.321

  Jabana (7.8 MW)

0.235

0.235

0.235

0.235

0.235

  Gatsata 4

0.250

0.250

0.250

0.250

0.250

    Average

Heat Rate (liters of Heavy Fuel Oil/kWh

  UERP (IDA)

0.223

0.223

0.223

0.223

0.223

  Set 5

0.223

0.223

0.223

0.223

0.223

    Average

Diesel consumed (m3)

  Gatsata

1,229

    

 

3,311

        

 

2,565

         

 

2,565

       

 

2,565

         

 

  Jabana (7.8 MW)

1,792

    

 

13,286

      

 

13,286

       

 

13,286

     

 

13,286

       

 

  Gatsata 4

104

       

 

8,693

        

 

9,417

         

 

9,417

       

 

9,417

         

 

    Total

3,126

    

 

25,291

      

 

25,268

       

 

25,268

     

 

25,268

       

 

HFO consumed (m3)

  UERP (IDA)

-

            

 

-

               

 

9,269

         

 

18,537

     

 

18,537

       

 

  Set 5

-

            

 

-

               

 

-

                 

 

9,269

       

 

9,269

         

 

    Total

-

            

 

-

               

 

9,269

         

 

27,806

     

 

27,806

       

 

  Price of Diesel (US$/m3)

934

       

 

574

           

 

574

            

 

574

          

 

574

            

 

  RwF/l

538

       

 

351

           

 

388

            

 

429

          

 

474

            

 

    Total (before tax)

1,682

    

 

8,877

        

 

9,805

         

 

10,834

     

 

11,973

       

 

  Price of HFO ($/m3)

435

       

 

435

           

 

435

            

 

435

          

 

435

            

 

  RwF/l

251

       

 

266

           

 

294

            

 

325

          

 

359

            

 

    Total (before tax)

-

            

 

-

               

 

2,726

         

 

9,035

       

 

9,985

         

 

    Total

1,682

    

 

8,877

        

 

12,530

       

 

19,870

     

 

21,958

       

 

Average Fuel Cost/kWh (RwF)

141

87

87

88

97

Average Fuel Cost/kWh (US$)

0.25

0.14

0.13

0.12

0.12

Note: Diesel used for wa ter pumping (m3)

396

       

 

436

           

 

479

            

 

527

          

 

580

            

 

Cost of Diesel

213

    

 

153

        

 

186

         

 

226

       

 

275

         

 

18-Nov-04

Tax Diesel/m3

223

           

 

223

            

 

223

          

 

223

            

 

Tax on FO/3

27

27

27

27

Total Tax RwF

  HSD

3448.7296

3809.11455

4209.1843

4651.51489

  HFO

-

               

 

169

            

 

561

          

 

620

            

 

      Total Tax

3,449

        

 

3,978

         

 

4,770

       

 

5,271

         

 

Tax Water Diesel $/m3)

223

           

 

223

            

 

223

          

 

223

            

 

Tax Water Diesel (RwF Million)

59

             

 

72

              

 

88

            

 

107

            

 

Power Generation Schedule

------------------ Actual ---------------

------------------------------ Forecast -------------------------------


[image: image15.wmf]2001

2002

2003

2004

2005
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2008

Thermal

-

              

 

-

               

 

323

         

 

11,892

     

 

101,680

    

 

143,852

    

 

227,072

    

 

227,072

    

 

Hydro Generation

  Gihra

8,164

      

 

6,912

       

 

6,574

      

 

  Gisenyi

6,551

      

 

5,700

       

 

4,783

      

 

10,920

     

 

10,920

      

 

10,920

      

 

10,920

      

 

10,920

      

 

  Ntaruka

24,162

    

 

28,911

     

 

36,171

    

 

22,415

     

 

22,415

      

 

22,415

      

 

22,415

      

 

22,415

      

 

  Mukungwa

49,536

    

 

56,691

     

 

71,114

    

 

48,360

     

 

48,360

      

 

21,200

      

 

30,500

      

 

48,360

      

 

    Total

88,413

    

 

98,214

     

 

118,641

  

 

81,695

     

 

81,695

      

 

54,535

      

 

63,835

      

 

81,695

      

 

Imports/Purchases

  Ruzizi 1 (SNEL)

9,250

      

 

7,437

       

 

2,522

      

 

15,500

     

 

15,463

      

 

15,463

      

 

15,380

      

 

11,485

      

 

  Ruzizi II (SINELAC)

99,496

    

 

126,736

   

 

118,292

  

 

113,044

   

 

95,000

      

 

79,766

      

 

83,816

      

 

79,802

      

 

  Uganda (UEDCL)

2,600

      

 

2,658

       

 

2,333

      

 

-

              

 

-

                

 

-

                

 

-

                

 

-

                

 

  Micro-Hydro

-

              

 

-

               

 

-

              

 

-

              

 

-

                

 

12,230

      

 

12,230

      

 

12,230

      

 

    Total

111,346

  

 

136,831

   

 

123,148

  

 

128,544

   

 

110,463

    

 

107,459

    

 

111,426

    

 

103,517

    

 

    Total Energy Available

199,759

  

 

235,045

   

 

242,112

  

 

222,131

   

 

293,838

    

 

305,846

    

 

402,333

    

 

412,284

    

 

Total Sales

154,919

  

 

177,035

   

 

177,314

  

 

163,167

   

 

230,400

    

 

249,177

    

 

351,166

    

 

364,546

    

 

Unaccounted for Electricity

22%

25%

27%

27%

22%

19%

13%

12%

Cost of Imported Energy

Energy (MWh)

  Ruzizi 1 (SNEL)

9,250

      

 

7,437

       

 

2,522

      

 

15,500

     

 

15,463

      

 

15,463

      

 

15,380

      

 

11,485

      

 

  Ruzizi II (SINELAC)

99,496

    

 

126,736

   

 

114,064

  

 

113,044

   

 

95,000

      

 

79,766

      

 

83,816

      

 

79,802

      

 

  Uganda (UEDCL)

2,600

      

 

2,658

       

 

2,333

      

 

-

              

 

-

                

 

-

                

 

-

                

 

-

                

 

  Micro hydro

-

              

 

-

               

 

-

              

 

-

              

 

-

                

 

12,230

      

 

12,230

      

 

12,230

      

 

    Total

111,346

  

 

136,831

   

 

118,919

  

 

128,544

   

 

110,463

    

 

95,229

      

 

99,196

      

 

91,287

      

 

Cost/kWH (RwF)

  Ruzizi 1 (SNEL)

49

           

 

31

            

 

-

              

 

37

            

 

39

             

 

44

             

 

48

             

 

53

             

 

  Ruzizi II (SINELAC)

32

           

 

36

            

 

43

           

 

47

            

 

49

             

 

51

             

 

53

             

 

55

             

 

  Uganda (UEDCL)

  Micro hydro

47

            

 

49

             

 

51

             

 

53

             

 

55

             

 

    Average

Cost (RwF million)

  Ruzizi 1 (SNEL)

454

         

 

233

          

 

-

              

 

575

          

 

609

           

 

673

           

 

740

           

 

611

           

 

  Ruzizi II (SINELAC)

3,177

      

 

4,528

       

 

4,861

      

 

5,313

       

 

4,644

        

 

4,055

        

 

4,431

        

 

4,388

        

 

  Uganda (UEDCL)

-

              

 

-

               

 

-

              

 

-

              

 

-

                

 

-

                

 

-

                

 

-

                

 

  Micro hydro

-

              

 

-

               

 

-

              

 

-

              

 

-

                

 

622

           

 

647

           

 

672

           

 

    Total

3,631

      

 

4,761

       

 

4,861

      

 

5,888

       

 

5,253

        

 

5,350

        

 

5,818

        

 

5,671

        

 

18-Nov-04

Total Thermal Generation Cost/kWh sold

1.6

           

 

6.3

            

 

7.4

            

 

7.6

            

 

7.3

            

 

Generation Mix and Imports

[image: image16.wmf]2004

2005

2006

2007

2008

Total 2005-2008

A. ELECTRICITY

Generation

  BADEA Hydro Rehab (3 dams)

0.21

         

 

1.50

         

 

2.00

         

 

2.00

         

 

1.29

      

 

6.79

             

 

  OPEC-F Hydro Rehab (3 dams)

-

           

 

1.39

         

 

1.39

         

 

0.23

      

 

3.00

             

 

  UERP IDA Thermal 

6.10

         

 

6.10

         

 

-

          

 

-

        

 

12.20

           

 

  Future  Thermal 

-

          

 

6.10

         

 

6.10

             

 

  UERP Rehab of Hydro Stations

-

           

 

1.50

         

 

-

          

 

-

        

 

1.50

             

 

  Gatsata 4 & Jabana (12.7 MW)

3.60

         

 

-

          

 

-

          

 

-

        

 

-

              

 

  Mini & Micro - Hydro ( Dutch Grant)

-

           

 

1.35

         

 

1.35

         

 

-

          

 

-

        

 

2.70

             

 

    Total

3.81

         

 

8.95

         

 

18.44

       

 

3.39

         

 

1.52

      

 

32.29

           

 

Transmission

  AEPE (Gikondo-Jabana-Gasogi)

0.50

         

 

1.94

         

 

3.03

         

 

0.81

         

 

-

        

 

5.78

             

 

  UERP - Transline & Transformer Rehab

-

           

 

1.50

         

 

1.50

             

 

  NDF

2.00

         

 

2.90

         

 

4.90

             

 

-

           

 

-

          

 

-

          

 

-

          

 

-

        

 

-

              

 

    Total

0.50

         

 

3.94

         

 

5.93

         

 

2.31

         

 

-

        

 

12.18

           

 

Distribution

  AEPE

0.50

         

 

2.33

         

 

4.30

         

 

1.35

         

 

7.98

             

 

  UERP - Distrline & Transformer Rehab

1.60

         

 

1.30

         

 

2.90

             

 

  PRSC Global

-

           

 

-

          

 

-

          

 

-

          

 

-

        

 

-

              

 

  NDF

1.10

         

 

1.10

             

 

  CEDP

3.00

         

 

3.00

         

 

-

          

 

-

          

 

-

        

 

3.00

             

 

  Future

-

           

 

-

          

 

3.84

         

 

-

          

 

-

        

 

3.84

             

 

    Total

3.50

         

 

8.03

         

 

9.44

         

 

1.35

         

 

-

        

 

18.82

           

 

Rural Elect

  Generation

-

           

 

-

          

 

-

          

 

-

          

 

-

        

 

-

              

 

  Distribution

-

           

 

-

          

 

-

          

 

4.00

         

 

3.00

      

 

7.00

             

 

    Total

-

           

 

-

          

 

-

          

 

4.00

         

 

3.00

      

 

7.00

             

 

       Total Electricity

7.81

         

 

20.91

       

 

33.81

       

 

11.05

       

 

4.52

      

 

70.29

           

 

B. WATER

Water Supply (treatment, pumping, reservoir)

  AEPE I (Supply Rehab.)

4.80

         

 

8.00

         

 

8.00

         

 

8.00

         

 

4.00

      

 

28.00

           

 

  PRSC - various

-

              

 

  EU - Karenge

-

           

 

-

          

 

-

          

 

-

          

 

-

        

 

-

              

 

    Total

4.80

         

 

8.00

         

 

8.00

         

 

8.00

         

 

4.00

      

 

28.00

           

 

Water pipes

  PRSC - various

-

           

 

-

          

 

-

          

 

-

          

 

-

        

 

-

              

 

    Total

-

           

 

-

          

 

-

          

 

-

          

 

-

        

 

-

              

 

-

              

 

Water distribution

-

              

 

  Future

-

           

 

-

          

 

10.37

       

 

19.92

       

 

8.35

      

 

38.64

           

 

    Total

-

           

 

-

          

 

10.37

       

 

19.92

       

 

8.35

      

 

38.64

           

 

      Total Water

4.80

         

 

8.00

         

 

18.37

       

 

27.92

       

 

12.35

    

 

66.64

           

 

C. Joint Investments

1.99

         

 

0.99

         

 

2.03

         

 

5.00

             

 

Total Inv, Progam (US$)

12.61

       

 

30.90

       

 

53.17

       

 

41.00

       

 

16.87

    

 

141.94

         

 

ELECTROGAZ



Investment Program

(US$ Million)


[image: image17.wmf] Additions (RwF 

million) 

 Deprec. Rates 

(yrs) 

2004

2005

2006

2007

2008

Existing

27,253

                 

 

17

                    

 

1,635

         

 

1,635

           

 

1,635

           

 

1,635

            

 

1,635

          

 

2004

7,968

                   

 

20

                    

 

199

            

 

398

              

 

398

              

 

398

               

 

398

             

 

2005

16,657

                 

 

20

                    

 

416

              

 

833

              

 

833

               

 

833

             

 

2006

32,933

                 

 

20

                    

 

823

              

 

1,647

            

 

1,647

          

 

2007

32,443

                 

 

20

                    

 

406

               

 

811

             

 

2008

17,909

                 

 

20

                    

 

-

             

 

-

              

 

-

               

 

-

               

 

448

             

 

  Total

135,163

               

 

1,834

         

 

2,450

           

 

3,689

           

 

4,918

            

 

5,772

          

 

ELECTROGAZ

(RWF Million)

Depreciation  Schedule


[image: image18.wmf]2004

2005

2006

2007

2008

Total 2005-2008

Component Cost by Lender

  Total - AfD

5.80

           

 

12.26

           

 

15.33

           

 

10.16

            

 

4.00

            

 

41.75

              

 

  BADEA

0.21

           

 

1.50

             

 

2.00

             

 

2.00

              

 

1.29

            

 

6.79

                

 

  OPEC F

-

             

 

-

              

 

1.39

             

 

1.39

              

 

0.23

            

 

3.00

                

 

  Proposed UERP

7.70

             

 

8.90

             

 

1.50

              

 

-

              

 

18.10

              

 

  Financing to be arranged

1.99

             

 

21.31

           

 

25.95

            

 

11.35

          

 

60.59

              

 

   NDF

-

             

 

3.10

             

 

2.90

             

 

-

               

 

-

              

 

6.00

                

 

  EU

-

             

 

-

              

 

-

               

 

-

               

 

-

              

 

-

                 

 

    Total Cost of each Financiers Component

6.01

           

 

26.55

           

 

51.82

           

 

41.00

            

 

16.87

          

 

136.24

            

 

Component Cost by Grant Contributor

-

                 

 

IDA - CEDP

3.00

           

 

3.00

             

 

-

               

 

-

               

 

-

              

 

3.00

                

 

Dutch & GoR grant

3.60

           

 

1.35

             

 

1.35

             

 

-

               

 

-

              

 

2.70

                

 

Total Cost of each Donor Component

6.60

           

 

4.35

             

 

1.35

             

 

-

               

 

-

              

 

5.70

                

 

Custom Duties and Taxes

  Debt Financing

-

             

 

-

              

 

-

               

 

-

               

 

-

              

 

-

                 

 

  Grant Financing

-

             

 

-

              

 

-

               

 

-

               

 

-

              

 

-

                 

 

    Total Custom Duties and Taxes

-

             

 

-

              

 

-

               

 

-

               

 

-

              

 

-

                 

 

      Total Financing and Taxes

12.61

         

 

30.90

           

 

53.17

           

 

41.00

            

 

16.87

          

 

141.94

            

 

Financing Plan

(US$ million)

[image: image19.wmf]--Actual--

2003

2004

2005

2006

2007

2008

Debt in thousand US$

IDA Second Power Project

  Opening

2,482

     

 

2,282

        

 

2,082

     

 

1,881

     

 

1,681

     

 

  Withdrawals

-

             

 

-

               

 

-

             

 

-

             

 

-

             

 

  Repayments

200

        

 

200

           

 

200

        

 

200

        

 

200

        

 

  Closing Balance

2,482

        

 

2,282

     

 

2,082

        

 

1,881

     

 

1,681

     

 

1,481

     

 

  Interest @

1.75%

42

          

 

38

             

 

35

          

 

31

          

 

28

          

 

BADEA

  Opening

-

             

 

210

           

 

1,710

     

 

3,710

     

 

5,710

     

 

  Withdrawals

210

        

 

1,500

        

 

2,000

     

 

2,000

     

 

1,290

     

 

  Repayments

  Closing Balance

210

        

 

1,710

        

 

3,710

     

 

5,710

     

 

7,000

     

 

  Interest @

2.00%

2

            

 

19

             

 

54

          

 

94

          

 

127

        

 

OPEC Fund

  Opening

-

             

 

-

               

 

-

             

 

1,386

     

 

2,771

     

 

  Withdrawals

-

             

 

-

               

 

1,386

     

 

1,386

     

 

229

        

 

  Repayments

  Closing Balance

-

             

 

-

               

 

1,386

     

 

2,771

     

 

3,000

     

 

  Interest @

1.00%

-

             

 

-

               

 

7

            

 

21

          

 

29

          

 

Proposed UERP

  Opening

-

             

 

-

               

 

7,700

     

 

16,600

   

 

18,100

   

 

  Withdrawals

-

             

 

7,700

        

 

8,900

     

 

1,500

     

 

-

             

 

  Repayments

  Closing Balance

-

             

 

7,700

        

 

16,600

   

 

18,100

   

 

18,100

   

 

  Interest @

2.00%

-

             

 

77

             

 

243

        

 

347

        

 

362

        

 

Proposed  Cofinancing

  Opening

-

             

 

-

               

 

1,986

     

 

23,293

   

 

49,240

   

 

  Withdrawals

-

             

 

1,986

        

 

21,307

   

 

25,947

   

 

7,133

     

 

  Repayments

-

             

 

  Closing Balance

-

             

 

1,986

        

 

23,293

   

 

49,240

   

 

56,374

   

 

  Interest @

2.00%

-

             

 

20

             

 

253

        

 

725

        

 

1,056

     

 

Future

  Opening

-

             

 

-

               

 

-

             

 

-

             

 

-

             

 

  Withdrawals

-

             

 

-

             

 

-

             

 

  Repayments

-

             

 

  Closing Balance

-

             

 

-

               

 

-

             

 

-

             

 

-

             

 

  Interest @

2.00%

-

             

 

-

               

 

-

             

 

-

             

 

-

             

 

Total US$ Loans

  Opening

-

               

 

2,482

     

 

2,492

        

 

13,477

   

 

46,870

   

 

77,503

   

 

  Withdrawals

-

               

 

210

        

 

11,186

      

 

33,593

   

 

30,833

   

 

8,652

     

 

  Repayments

-

               

 

200

        

 

200

           

 

200

        

 

200

        

 

200

        

 

  Closing Balance

2,482

        

 

2,492

     

 

13,477

      

 

46,870

   

 

77,503

   

 

85,955

   

 

  Interest @

1.00%

-

               

 

44

          

 

154

           

 

592

        

 

1,218

     

 

1,602

     

 

Total US$ Loans in RwF million

  Opening

1,418

     

 

1,448

        

 

8,652

     

 

33,278

   

 

60,762

   

 

  Withdrawals

121

        

 

6,840

        

 

22,709

   

 

23,032

   

 

7,142

     

 

  Repayments

115

        

 

122

           

 

135

        

 

150

        

 

165

        

 

  Closing Balance

1,418

        

 

1,448

     

 

8,652

        

 

33,278

   

 

60,762

   

 

74,523

   

 

  Interest @

24

          

 

23

             

 

23

          

 

23

          

 

23

          

 

  Foreign Exchange Loss

(24)

         

 

(487)

         

 

(2,052)

    

 

(4,602)

    

 

(6,784)

    

 

18-Nov-04

SDRs/DTS/UC

African Development Fund CS/RW/SP/77/4

  Opening

1,542

     

 

1,465

        

 

1,388

     

 

1,312

     

 

1,235

     

 

  Withdrawals

-

             

 

-

               

 

-

             

 

-

             

 

-

             

 

  Repayments

77

          

 

77

             

 

77

          

 

77

          

 

77

          

 

  Closing Balance

1,542

        

 

1,465

     

 

1,388

        

 

1,312

     

 

1,235

     

 

1,158

     

 

  Interest @

0.75%

11

          

 

11

             

 

10

          

 

10

          

 

9

            

 

------------------------------ Forecast -------------------------------

Debt Schedule




[image: image20.wmf]African Development Fund FT/CAT/RW/84/15

  Opening

1,190

     

 

1,176

        

 

1,161

     

 

1,117

     

 

1,073

     

 

  Withdrawals

-

         

 

-

           

 

-

         

 

-

         

 

-

         

 

  Repayments

15

          

 

15

             

 

44

          

 

44

          

 

44

          

 

  Closing Balance

1,190

        

 

1,176

     

 

1,161

        

 

1,117

     

 

1,073

     

 

1,030

     

 

  Interest @

0.75%

9

            

 

9

               

 

9

            

 

8

            

 

8

            

 

African Development Fund CS/RW/SP/76/3

  Opening

3,116

     

 

2,963

        

 

2,809

     

 

2,654

     

 

2,498

     

 

  Withdrawals

-

         

 

-

           

 

-

         

 

-

         

 

-

         

 

  Repayments

153

        

 

154

           

 

155

        

 

156

        

 

157

        

 

  Closing Balance

3,116

        

 

2,963

     

 

2,809

        

 

2,654

     

 

2,498

     

 

2,341

     

 

  Interest @

0.75%

23

          

 

22

             

 

20

          

 

19

          

 

18

          

 

African Development Fund CS/RW/SP(EU)/86/18

  Opening

9,312

     

 

9,182

        

 

9,028

     

 

8,873

     

 

8,717

     

 

  Withdrawals

-

         

 

-

           

 

-

         

 

-

         

 

-

         

 

  Repayments

130

        

 

154

           

 

155

        

 

156

        

 

157

        

 

  Closing Balance

9,312

        

 

9,182

     

 

9,028

        

 

8,873

     

 

8,717

     

 

8,560

     

 

  Interest @

0.75%

69

          

 

68

             

 

67

          

 

66

          

 

65

          

 

African Development Fund F/RW/SP(EL))/87/21

  Opening

4,536

     

 

4,467

        

 

4,398

     

 

4,330

     

 

4,261

     

 

  Withdrawals

-

         

 

-

           

 

-

         

 

-

         

 

-

         

 

  Repayments

69

          

 

69

             

 

69

          

 

69

          

 

69

          

 

  Closing Balance

4,536

        

 

4,467

     

 

4,398

        

 

4,330

     

 

4,261

     

 

4,193

     

 

  Interest @

0.75%

34

          

 

33

             

 

33

          

 

32

          

 

32

          

 

African Development Fund CS/RW/SP/76/3

  Opening

1,691

     

 

1,640

        

 

1,589

     

 

1,538

     

 

1,486

     

 

  Withdrawals

-

         

 

-

           

 

-

         

 

-

         

 

-

         

 

  Repayments

51

          

 

51

             

 

51

          

 

51

          

 

51

          

 

  Closing Balance

1,691

        

 

1,640

     

 

1,589

        

 

1,538

     

 

1,486

     

 

1,435

     

 

  Interest @

0.75%

12

          

 

12

             

 

12

          

 

11

          

 

11

          

 

  Opening

  Withdrawals

  Repayments

  Closing Balance

  Interest @

0.75%

ADB P-RW-KEO-001

  Opening

-

             

 

2,610

        

 

8,128

     

 

15,026

   

 

19,599

   

 

  Withdrawals

2,610

     

 

5,518

        

 

6,899

     

 

4,573

     

 

1,800

     

 

  Repayments

-

             

 

  Closing Balance

2,610

     

 

8,128

        

 

15,026

   

 

19,599

   

 

21,399

   

 

  Interest @

1.00%

13

          

 

54

             

 

116

        

 

173

        

 

205

        

 

ADB P-RW-KEO-001  TA

  Opening

-

             

 

456

           

 

1,419

     

 

2,624

     

 

3,422

     

 

  Withdrawals

456

        

 

963

           

 

1,205

     

 

798

        

 

314

        

 

  Repayments

14

          

 

  Closing Balance

456

        

 

1,419

        

 

2,624

     

 

3,422

     

 

3,722

     

 

  Interest @

1.00%

2

            

 

9

               

 

20

          

 

30

          

 

36

          

 

ADB P-RW-KEO-001  (Nigeria Fund)

  Opening

-

             

 

1,077

        

 

3,354

     

 

6,201

     

 

8,089

     

 

  Withdrawals

1,077

     

 

2,277

        

 

2,847

     

 

1,887

     

 

743

        

 

  Repayments

130

        

 

  Closing Balance

1,077

     

 

3,354

        

 

6,201

     

 

8,089

     

 

8,701

     

 

  Interest @

1.00%

5

            

 

22

             

 

48

          

 

71

          

 

84

          

 

Future

  Opening

-

             

 

-

               

 

-

             

 

-

             

 

-

             

 

  Withdrawals

-

             

 

-

               

 

-

             

 

-

             

 

-

             

 

  Repayments

-

             

 

  Closing Balance

-

             

 

-

               

 

-

             

 

-

             

 

-

             

 

  Interest @

1.00%

-

             

 

-

               

 

-

             

 

-

             

 

-

             

 

Total SDR/DTS Borrowings

  Opening

-

             

 

-

             

 

-

               

 

21,387

   

 

25,036

      

 

33,275

   

 

43,675

   

 

50,381

   

 

  Withdrawals

-

             

 

-

             

 

-

               

 

4,143

     

 

8,759

        

 

10,950

   

 

7,259

     

 

2,857

     

 


Use of statements of Expenditure (SOEs)

Contracts not subject to IDA prior review will be reimbursed against certified SOEs. SOEs will be used for expenditures under goods contracts costing less than US$ 150,000 equivalent, works contracts costing less than $200,000 equivalent, contracts of services by consulting firms costing less than US$ 100,000 equivalent each, and for services by individual consultants costing less than US$ 50,000 equivalent each, training expenditures not subject to contract and all operating costs. The Project Coordination Unit will retain the documentation for withdrawal under SOEs for review by IDA during implementation support missions and for interim and annual audits. All disbursements are subject to the conditions of the Credit Agreement and to the procedures defined in the disbursement letter.

Special Account

The authorized allocation for the special account under transaction-based disbursement will be US$2,000,000.

Financial Covenants and Effectiveness Conditions

The financial covenants will be the standard ones as stated in Article IV of the Development Credit Agreement and Project Agreement.

Effectiveness conditions will be those related to the recruitment of the Financial Management Specialist and to the Financial Management Manual, as reflected in the FM Action Plan above.
 Annex 8: Procurement Arrangements

A.  General 
Procurement for the proposed project would be carried out in accordance with the World Bank’s Guidelines: “Procurement Under IBRD Loans and IDA Credits", dated May 2004; and “Selection and Employment of Consultants by World Bank Borrowers", dated May 2004, and the provisions stipulated in the Credit Agreement.  The various items under different expenditure categories are described in general below.  For each contract to be financed by the Credit, the different procurement methods or consultant selection methods, the need for pre-qualification, estimated costs, prior review requirements, and time frame are agreed between the Borrower and the Bank in the Procurement Plan.  The Procurement Plan will be updated at least semi-annually or as required to reflect the actual project implementation needs and improvements in institutional capacity.
 Bidding/Proposal Documents. The Borrower will use the Bank’s Standard Bidding Documents for International Competitive bidding (ICB) and Prequalification, and the Bank’s Standard Request for Proposals and Contract documents for Consulting Services. For National Competitive Bidding national documents may be used if satisfactory to the Bank, otherwise the Bank’s SBDs will be used. For bid and proposal evaluation, the Bank’s standard evaluation forms will be used. For non-consulting services special documents subject to prior Bank review will be prepared.  Procurement procedures will be described in the Project Implementation Manual (PIM) agreed with IDA.
Notification and Advertising. A General Procurement Notice will be published in “Development Gateway’s dg Market on-line”, and “UN Development Business on-line”. Extracts of this GPN would also be published in the National Tender Board website. Using the same media, Special Procurement Notices will be published for ICB contracts for supply and installation, plant rehabilitation, equipment and associated goods, and for Prequalification, as well as Requests for Expressions of Interests (R-EoIs) for consulting contracts at or above US$200,000 equivalent. Procurement by National Competitive Bidding (NCB) would be advertised nationally.
Procurement of Supply and Installation of Plant and Equipment: Contracts would include the Supply and Installation of diesel generators with a total capacity of  approximately 10 MW, in two lots; with equipment for HFO fuel handling and storage; construction and rehabilitation of grid-connected mini and micro-hydro stations; repair and refurbishment of the transmission, medium voltage, and low voltage networks; new construction of transmission, medium voltage, and low voltage networks; 
Procurement of Works Contracts would include small works for enclosure of diesel power stations, substations, etc..  Contracts for civil works estimated to cost more than the equivalent of 500 000 US$, will be awarded on the basis of ICB. Works estimated to cost between US$ 30 000 equivalent and U$S 500 000 would be procured through NCB.  Works estimated to cost less than US$ 50 000 equivalent would be procured under lump sum, fixed price contracts awarded on the basis of written quotations obtained from at least three qualified contractors. The PIM will include a model shopping document for this purpose. 

Procurement of Goods: Goods would include : transformers, conductors, poles & hardware, protection equipment, tools. (i) Goods contracts estimated to cost more than $ 150 000 equivalent will be awarded on the basis of ICB.  (ii) Goods which the bank agrees can only be purchased from a limited number of suppliers, regardless of the cost  thereof, may be procured under contract awarded on the basis of limited bidding in accordance with the provisions of paragraphs 3.1 and 3.2 of the Procurement Guidelines. (iii) Goods estimated to cost between $ 30 000 -150 000 equivalent per contract  would be procured through NCB. Goods of varying types which can be packaged will be grouped into NCB contracts up to $150,000. equivalent to obtain more favorable prices and delivery schedules. (iv) Goods estimated to cost less than $ 30 000 equivalent per contract  that cannot be grouped for NCB will be procured using shopping procedures based on a model quotation furnished in the PIM. 

Selection of Consultants Consultant services include: engineering studies and bid package preparation for generation and network rehabilitation and extension, demand side management, embedded generation and other assistance to Electrogaz; advice on environmental and social safeguard compliance; drafting of energy legislation and regulations, and staffing for the Project Implementation Unit.

Contracts for firms estimated to cost the equivalent of US $ 100,000 or more  would be selected preferably using Quality and Cost Based Selection method. Contracts for services estimated to cost less than US$ 100,000 equivalent – such as financial and technical audits - may be selected using the Least Cost Selection (LCS) in accordance with the provisions of paragraph 3.6 of the Consultant Guidelines. Contract for firms that meet the requirement of paragraphs 3.1 and 3.7 of the Consultant Guidelines  and  are   estimated to cost less than US 200, 000 equivalent may be procured under  Consultants' Qualifications method in accordance with the provisions of said Consultant Guidelines . Short lists for contracts estimated to cost less than US$100,000 equivalent may be comprised entirely of national firms, provided that a sufficient number of qualified national firms is available in the country and that interested foreign firms are not excluded from consideration.  

Individual consultants may be selected in accordance with Section V of the Consultant Guidelines through the comparison of the curriculum vitae of at least 3 qualified candidates.  

Government officials and civil servants may be recruited in accordance with the provisions of paragraph 1.11 (d) of the Consultant Guidelines.    

Training: Services for training will consist of capacity building at RURA, MinInfra, and Electrogaz, and includes regulatory training (RURA); and training in energy policy (MinInfra). Some of this training is likely to be provided from local institutions such as KIST and possibly the National University.

Training, workshops, study tours, conference attendance would be carried out on the basis of approved annual work programs that would identify the general framework of training or similar activities for the year, including the nature of training/study tours/workshops, number of participants and cost estimates.  Training courses estimated to cost more than US$ 15,000 equivalent would be selected using a competitive method (consultant qualifications). 

Single-source selection may exceptionally be used for (i) training and (ii) advisory services related to activities of the technical support agencies, in accordance with paragraphs 3.9-3.13 of the Consultant Guidelines and subject to IDA no-objection.

Operating Costs:  items to support  the Project Coordination Unit (incremental expenditures for maintenance of vehicles, fuel, equipment, offices supplies, utilities, consumables) will be procured using national administrative procedures which were reviewed and found acceptable by IDA as part of Country Procurement Issues Paper of June 2004. 

B.  Assessment of the agency’s capacity to implement procurement
The PCU housed in Electrogaz will be responsible for ensuring that procurement is conform with IDA requirements. To this end the PCU will provide procurement support to all project entities. The Electricity Department capacity was reviewed by the procurement staff of the Country Office and found to have good capability, however they still require guidance and support on procurement processing. This will be provided by the PCU.  The assessment reviewed the organizational structure of  implementing agencies, Electrogaz, MININFRA and RURA,  for administration and finance the main issues are that these institutions  do not have :  a procurement procedure manual, Procurement plan, lack of standard bidding documents for National Competitive Bidding/ International/National Shopping,  lack of  proper procurement monitoring and evaluation, lack of filing system. 

These weaknesses will be mitigated by recruiting a procurement specialist in  PCU  putting in place a procurement procedure manual,  establish an adequate procurement filing system in PCU. (Before credit effectiveness)

Considering the procurement weaknesses in these implementing agencies (Electrogaz, Ministry of Infrastructure, RURA) the overall procurement risk for the project is rated “high”. 
C.  Procurement Plan
At appraisal, the Borrower prepared a procurement plan which provides the basis for the  procurement methods. This plan has been agreed between the Borrower and the Project Team on November 18, 2004 and is available at PCU .  It will also be available in the project’s database and in the Bank’s external website. The Procurement Plan will be updated in agreement with the Project Team at least semi-annually or as required to reflect the actual project implementation needs and improvements in institutional capacity.

D. Bank Prior Review Threshold 

Goods contracts estimated to cost the equivalent of US$150,000 or more and civil works contracts estimated to cost the equivalent of US$200,000 or more will be subject to prior review procedures. In addition, the first  contract for goods and the first contract for  works to be procured through national competitive bidding and shopping will be subject to prior review procedures  to ensure their consistency with the Bank’s Guidelines and the PIM . All other contracts will be subject to post review by IDA during supervision missions and by auditors.

Consultant services.  (i) All terms of references, (ii) All single-source selection, regardless of contract cost, will be subject to prior review, (iii) Contracts estimated to cost  the equivalent of US$50,000 or more for individuals and (iv) the equivalent of  US$100,000 or more for firms will be subject to prior review procedures. All other contracts will be subject to post review by IDA during supervision missions and by auditors during technical audits. 

Thresholds for Procurement Method and Prior Review

	Procurement Method

(Goods and Works)
	Threshold
	Prior Review Threshold

And other criteria 
	Procurement Guidelines Reference (May 2004 version)

	ICB  (Goods)
	Equivalent of   

 $ 150,000 or more per contract  
	Equivalent of  $ 150,000 or more per contract 
	Section 2

	LIB (Goods
	No specific ceiling 
	$150,000 or more

Goods which the bank agrees only. 
	Paragraphs 3.1 and 3.2. 

	NCB (Goods)
	Below $ 150,000 per contract 
	The First Contract 
	Paragraphs 3.3 and 3.4  

	Shopping (Goods 
	Below $ 30,000 per contract  
	The First Contract 
	Paragraph 3.5 

	ICB (Works)
	Equivalent of   

 $ 500,000 or more per contract  
	Equivalent of   

$ 200,000 or more per contract
	Section 2

	NCB (Works)
	Below $ 500,000 per contract 
	Equivalent of $200,000 or more

The First Contract 
	Paragraphs 3.3 and 3.4  

	Shopping (Works) 
	Below $ 50,000 per contract  
	The First Contract 
	Paragraph 3.5  

	Selection  Method

(Consultants)
	Threshold
	Prior Review Threshold

And other criteria 
	Procurement Guidelines Reference (May 2004 version)

	Quality and Cost Based Selection  (QCBS) 
	Equivalent of $ 100,000 or more equivalent per contract 
	Equivalent of $ 100 000

or more per contract  
	Section 2

	Quality Based Selection  (QBS)


	Below $ 100,000 
	Equivalent of $ 100 000

or more per contract  
	Paragraph 3.2

	Least Cost Selection  (LCS)


	Below $ 100,000 
	Equivalent of $ 100 000

or more per contract  
	Paragraph 3.6

	Selection Based on the Consultants Qualification  (CQS)  
	Below $200,000 
	Equivalent of $ 100 000

or more per contract  
	Paragraphs 3.7 and 3.8

	Single Source (SSS)  (Firms)
	Expected to be less than $ 100,000 
	All Contracts 
	Paragraph 3.9

	Individual Consultant (IC)   
	No specific ceiling 
	Equivalent of $ 50 000 or more per contract  
	Section 5


E.  Frequency of Procurement Supervision
The capacity assessment of the Implementing Agency has recommended that during the first year of project activities , a bank implementation support mission will be carried out once every six months and thereafter once per year provide the project performances permits.    During these missions a selective post review of contracts  awarded  below the prior review threshold will be applied to at least one out of seven contracts. 

(b) Recruitment Consultancy services estimated to cost above 50,000 $  per contract,  single source selection, Selection  of consultants (firms) for assignments estimated to cost above 100,000 $  will be subject to prior review by the Bank.
(c) Short lists composed entirely of national consultants: Short lists of consultants for services estimated to cost less than $100,000 equivalent per contract, may be composed entirely of national consultants in accordance with the provisions of paragraph 2.7 of the Consultant Guidelines.

Annex 9: Economic and Financial Analysis

SUSTAINABLE ENERGY DEVELOPMENT
Economic Analysis

Project Benefits & Economic Rate of Return - The economic analysis of the project is based on a time slice (2005-2008) of the Electrogaz investment program.  Given the nature of the project – a blend of investments in rehabilitation, system reinforcement and expansion of generation, transmission and distribution facilities - assigning benefits to particular project components would have been both arbitrary and well-nigh impossible.  The base case estimate of the EIRR is 12.8%.  

The physical benefits from these investments that have been quantified
 here are fourfold:  first, (and most important) the incremental electricity supplied to consumers; second, the reduction in technical losses
 arising from the replacement of defective equipment, overloaded transformers and lines etc; third the net fuel savings to Electrogaz from the use of additional hydro rather than diesel to generate power; and fourth, the savings to large consumers who no longer have to operate their captive generators at peak times. 

Generation from the additional thermal and hydro capacity (currently off-grid, to be rehabilitated and connected to the grid) will meet partly the demand growth and, in the initial three

years, the replacement for existing grid-connected hydro that have to be taken offline for rehabilitation and restoration of the reservoir levels. These are benefits directly attributable to the 2005-2008 investment program. Current load and generation forecasts show that even by 2008, the generation investments planned will meet about 80% of the incremental load growth, and physical loss reductions the remainder. In other words, there is little downside risk of not having adequate demand. Even so, if for some unforeseeable reason the demand growth is lower than the incremental generation planned, the marginal generation is from low capital cost, high variable cost (about USc 15.4/kWh) diesel units, so that costs will drop pari passu with benefits, with negligible net effect on project benefits. From 2009 on, incremental demand growth will be met by incremental generation from the capacity financed under the project until cheaper additional generation from new hydro or gas-based capacity can be brought online. In that case, the diesel units installed before the project – about 12.5 MW of emergency addition by December, 2004 – will be slowly removed from service and returned to ‘reserve’ status. Again, because this is a low ‘sunk’ capital cost, high variable cost, capacity, the capacity benefits alone will are judged to be much more valuable than the avoided loss of load. 

The minimum value of the incremental demand has been taken to be the average tariff to be charged by Electrogaz in 2005 that was agreed at Credit negotiations, i.e. USc 12.5/kWh.  This does not represent the full value of benefits to users from this electricity, but in the absence of an estimate of the ‘consumer surplus’ it has been used as a proxy.  Fuel savings to Electrogaz have been estimated at the difference between the cost of generation using small additional hydro capacity (from currently off-grid units to be rehabilitated and connected to the grid) to be built under the project, and diesel fuel that it would otherwise have to use in its existing generators.  The investments in network rehabilitation and reinforcement will reduce technical losses by an estimated 10% in total by 2008.  These energy savings have been valued at the avoided variable cost of generation using diesel (USc 14.5/kWh).

The EIRR is particularly sensitive to variations in world oil prices, loss reduction accomplished, and to the average tariff used to value the incremental electricity consumed.  Depending on the assumptions used, the EIRR varies from 3.9% to 18.7%. It bears noting, however, that in practical terms, a tariff that is linked to variations in oil prices will limit tariff changes to cost changes, so that EIRR is much less sensitive to such combined variations. Also, loss reduction is beneficial to Electrogaz at any reasonable tariff and oil price, and network reinforcement – which accounts for over a half of the Electrogaz investment plan – will remain a crucially beneficial element of the project. 

The base EIRR calculation is given in the table (next page).  Key assumptions are provided in the notes. Results of sensitivity analyses are provided below. 

Results of sensitivity analysis on the economic rate of return

	Scenario
	EIRR (in %)
	Degree of sensitivity to change

	Base case
	12.8
	

	Lower oil price – 20% cf. base
	15.2
	Moderate

	Higher oil price + 20% cf. base 
	10.2
	Moderate

	Lower tariff – 20% cf. base
	6.3
	High

	Higher tariff – 20% cf. base
	18.7
	High

	Lower oil price and lower tariff (20% each) 
	9.0
	Moderate

	Higher oil price and higher tariff (20% each)
	16.3
	Moderate

	Loss reduction halved (wrt base case)
	8.7
	High

	No loss reduction
	3.9
	High


	Economic Internal Rate of Return (constant US dollars (m))

	Year
	Total Energy Demand 
	Absolute increment + replacement for hydro
	Outflows
	Incremental demand served c/ 
	Loss Reduction d/
	Avoided fuel cost e/
	Avoided self-generation /f
	Total Inflow Benefits g/
	Net Flow

	
	
	 
	Capital Expenditure
	 O&M a/
	Fuel b/ 
	Total
	
	
	
	
	
	

	 
	in GWh
	 
	$M
	$M
	$M
	$M
	 GWh
	$M
	 GWh
	$M
	$M
	$M
	$ M
	$ M

	2005
	230
	
	20.9
	
	
	20.9
	
	
	
	
	
	
	
	-20.9

	2006
	249
	79
	33.8
	0.5
	5.3
	39.6
	54.4
	6.8
	7.6
	1.1
	1.8
	0.6
	10.3
	-29.4

	2007
	351
	168
	11.0
	1.4
	13.4
	25.8
	137.6
	17.3
	28.0
	4.0
	1.8
	0.6
	23.6
	-2.1

	2008
	365
	171
	4.5
	1.4
	13.4
	19.2
	137.6
	17.3
	32.2
	4.6
	1.8
	0.6
	24.2
	5.0

	2009
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2010
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2011
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2012
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2013
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2014
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2015
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2016
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2017
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2018
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2019
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2020
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2021
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2022
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2023
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2024
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2025
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2026
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2027
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2028
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2029
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	2030
	
	
	
	1.4
	13.4
	14.7
	137.6
	17.3
	32.2
	4.6
	1.8
	0.0
	23.6
	8.9

	
	
	
	Economic IRR
	
	12.8%
	
	
	
	
	
	
	
	

	
	
	
	NPV (in US$m) @ 10%
	11.9
	
	
	
	
	
	
	
	

	Notes:
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	a/  average non-fuel incremental cost USc per kWh sold 
	1.0
	
	
	
	
	
	
	
	

	b/  HFO @$165/m3 fob Mediterranean, and $435/m3 delivered Kigali; diesel @$435/m3 fob Eldoret, Uganda, and $574/m3 delivered Kigali; both exclusive of taxes. 
	
	
	
	
	

	unit fuel cost
	
	
	HFO
	Diesel
	
	
	
	
	
	
	
	
	
	

	 $/m3
	
	
	435
	574
	
	
	
	
	
	
	
	
	
	

	 USc/liter
	
	
	43.5
	57.4
	
	
	
	
	
	
	
	
	
	

	 heat rate l/kWh
	
	
	0.223
	0.25
	 (Gatsata 4)
	
	
	
	
	
	
	
	

	 USc/kWh
	
	
	9.7005
	14.35
	
	
	
	
	
	
	
	
	
	

	c/ A portion (about 33 Gwh) during 2006 and 2007 meets the requirement to replace generation from existing hydro
	
	

	d/ Physical loss reduction assumed as 
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Cumulative
	
	
	
	
	
	
	
	
	
	
	

	2006
	3.1%
	
	3.1%
	
	
	
	
	
	
	
	
	
	
	

	2007
	5.8%
	
	8.9%
	
	
	
	
	
	
	
	
	
	
	

	2008
	1.1%
	
	10.0%
	
	
	
	
	
	
	
	
	
	
	

	e/  Fuel cost savings from small hydro avoiding diesel
	
	
	
	
	
	
	
	
	
	
	

	Hydro generation
	
	12.2
	GWh
	
	
	
	
	
	
	
	
	
	

	Avoided diesel cost
	
	1.76
	$m
	
	
	
	
	
	
	
	
	
	

	f/ estimated as below.
	
	
	
	
	
	
	
	
	
	
	
	
	

	 Load shed 2005
	
	10
	MW
	
	
	
	
	
	
	
	
	
	

	 Hours/week
	
	15
	
	
	
	
	
	
	
	
	
	
	

	 Replaced by self-generation
	
	25%
	
	
	
	
	
	
	
	
	
	
	

	 Total self-generation
	
	1950
	 MWh
	
	
	
	
	
	
	
	
	
	

	 Unit economic cost
	
	0.3
	 USc/kWh
	
	
	
	
	
	
	
	
	

	 Total self-generation cost
	
	0.585
	 $m
	
	
	
	
	
	
	
	
	
	

	g/  incremental sales valued at USc/kWh
	12.5
	
	
	
	
	
	
	
	
	
	

	h/ loss reduction valued at fuel cost USc/kWh
	14.35
	
	
	
	
	
	
	
	
	


The economic analyses for the SED component is based on a lifetime of 15 years and conducted for the sub-components. The overall EIRR for SED, based on the total of all sub-component analyses, is 24%. The grid connected hydro systems will run at a load factor of 40 to 50% which is a conservative estimate considering the shortage of supply in the system. The alternative to the hydro system is the diesel based generation plants with a specific diesel consumption of 0.27 liters/kWh and a capital cost of US$450/kW. The result is an economic rate of return of 58%.  The analysis of the village hydro systems shows an EIRR of 6%. The specific diesel consumption is 0.4 liters per kWh and operates at an average load factor of 30%. The average capital cost of a village hydro system is calculated at US$2900 per kW.  The analysis of the institutional solar systems shows that these systems are only economically viable when used in the remote areas where it is difficult for diesel to arrive and the diesel system needs to be more resilient to overcome longer periods without maintenance. The detailed break-down of the analyses of the main sub-components, grid connected hydro and village hydro, have been shown below.
[image: image1.emf]NPV yr1 yr2 yr3 yr4 yr5 yr6 yr7 yr8 yr9 yr10 yr11 yr12 yr13 yr14 yr15

Supply projection

Capacity expansion projections (MW) 0 0.5                0.5               1.0                1.0               1.1               1.3                1.4              1.6               1.8               2.0               2.2               2.5               2.8               3.1                

Cummulative installed capacity (MW) 0 0.5                1.0               2.0                3.0               4.1               5.4                6.8              8.4               10.1             12.1             14.3             16.8             19.5             22.7              

Load-factor 40% 40% 40% 40% 40% 45% 45% 45% 45% 45% 50% 50% 50% 50% 50%

Energy produced ('000 kWh) 145,605             -                     1,685            3,370           6,739            10,109         15,618         20,373          25,699        31,664         38,345         50,919         60,230         70,659         82,339         95,421          

Base case - diesel fueled generation

Capital costs ('000 US$) -                     225               225              450               450              504              564               632             708              793              888              995              1,114           1,248           1,398            

Diesel fuel cost ('000 US$) -                     182               364              728               1,092           1,687           2,200            2,776          3,420           4,141           5,499           6,505           7,631           8,893           10,305          

O&M diesel system ('000 US$) -                     14                 23                45                 64                94                121               151             185              223              293              345              404              470              543               

Total Economic Avoided Costs ('000 US$) 20,015               -                     421               612              1,223            1,605           2,285           2,886            3,559          4,313           5,157           6,680           7,845           9,149           10,610         12,246          

GEF alternative - mini hydro generation

Capital cost ('000 US$) -                     700               700              1,400            1,400           1,568           1,756            1,967          2,203           2,467           2,763           3,095           3,466           3,882           4,348            

O&M hydro ('000 US$) -                     30                 60                120               180              247              322               407             501              607              725              858              1,007           1,173           1,359            

Total Economic Cost ('000 US$) 12,889               -                     730               760              1,520            1,580           1,815           2,079            2,374          2,704           3,074           3,489           3,953           4,473           5,055           5,707            

Nett Economic Flows ('000 US$) -                     (309)              (148)             (297)             25                470              807               1,185          1,609           2,083           3,191           3,892           4,676           5,555           6,539            

Gobal environmental benefits (ton CO2) 373,131            

-                     1,225            2,450           4,900            7,350           11,356         14,814          18,686        23,023         27,881         37,024         43,794         51,377         59,870         69,382          

Incremental cost ('000) (7,126)               

Incremental cost (benefit) per ton CO2 (US$/ton CO2) (19)                    

IRR 58%

Assumptions: total installed capacity after 5 years 3 MW; specific diesel consumption: 0.27 liters/kWh; Diesel price: 0.4US$/liter; incremental staff and transmission asssumed the same

O&M cost of hydro: US$60/year; O&M diesel system: 2% of fixed cost; 5% of variable cost

Capital cost diesel system: US$450/kW; Capital cost hydro system: US$1400/kW; Investment cost include interest during construction 12% growth of supply after yr5

Load growth after yr5: 0.12 Average load-factor: 0.45 450 Capital cost diesel system $/kW

Discount rate: 12% 0.4 Diesel fuel price

Data sources: Electrogaz; private sector Rwanda; World Bank 1400 Capital cost hydro system $/kW

60 O&M Cost Hydro system$/kW/year

Total

3.0               MW

Grid connected hydro projects

Incremental cost and least cost calculations

Input - Grid Connected


[image: image2.emf]NPV yr1 yr2 yr3 yr4 yr5 yr6 yr7 yr8 yr9 yr10 yr11 yr12 yr13 yr14 yr15

Supply projection

Capacity expansion projections (kW) -                     100               200              300               400             

Cummulative installed capacity (kW) -                     100               300              600               1,000           1,000           1,000            1,000          1,000           1,000           1,000           1,000           1,000           1,000           1,000            

Load-factor 25% 25% 25% 25% 25% 30% 30% 30% 30% 30% 35% 35% 35% 35% 35%

Energy produced (kWh) 11,206,922        -                     210,600        631,800       1,263,600     2,106,000    2,527,200    2,527,200     2,527,200   2,527,200    2,527,200    2,948,400    2,948,400    2,948,400    2,948,400    2,948,400     

Base case - diesel fueled generation

Capital costs (US$) -                     50,000          100,000       150,000        200,000       -              -                -              -               -               -               -              -               -               -                

Diesel fuel cost (US$) -                     33,696          101,088       202,176        336,960       404,352       404,352        404,352      404,352       404,352       471,744       471,744       471,744       471,744       471,744        

O&M diesel system (US$) -                     7,554            20,163         37,826          60,544         60,653         60,653          60,653        60,653         60,653         70,762         70,762         70,762         70,762         70,762          

Total Economic Avoided Costs (US$) 2,397,917          -                     91,250          221,251       390,002        597,504       465,005       465,005        465,005      465,005       465,005       542,506       542,506       542,506       542,506       542,506        

GEF alternative - village hydro generation

Capital cost (US$) -                     287,900        575,800       863,700        1,151,600    -                -                  -                -                 -                 -                 -                -                 -                 -                  

O&M hydro (US$) -                     21,593          64,778         129,555        215,925       215,925       215,925        215,925      215,925       215,925       215,925       215,925       215,925       215,925       215,925        

Total Economic Costs (US$) 2,802,152          -                     309,493        640,578       993,255        1,367,525    215,925       215,925        215,925      215,925       215,925       215,925       215,925       215,925       215,925       215,925        

Nett Economic Flows (US$) -                     (218,242)       (419,326)      (603,253)      (770,021)      249,080       249,080        249,080      249,080       249,080       326,581       326,581       326,581       326,581       326,581        

Gobal environmental benefits (ton CO2) 34,029              

-                     226,858        680,575       1,361,150     2,268,583    2,722,300    2,722,300     2,722,300   2,722,300    2,722,300    3,176,016    3,176,016    3,176,016    3,176,016    3,176,016     

Incremental cost (US$) 404,236            

Incremental cost per Watt (US$/W)  0.40                  

Incremental cost per ton CO2 (US$/ton CO2) 12                     

EIRR 6%

Assumptions: specific diesel consumption: 0.4 liters/kWh; Diesel price: 0.4US$/liter; incremental staff and distribution system the same

O&M cost of hydro: US$215.925/year; O&M diesel system: 5% of fixed cost; 15% of variable cost

Capital cost diesel system: US$500/kW; Capital cost hydro system: US$2879/kW; Investment cost include interest during construction 0% growth of supply after yr5

Load growth after yr5: 0 Average load-factor: 0.3 500 Capital cost diesel system $/kW

Discount rate: 12% 0.4 Diesel fuel price

Data sources: MININFRA, private sector Rwanda, World Bank, Electrogaz 2879 Capital cost hydro system $/kW

215.925 O&M Cost Hydro system$/kW/year

Total

1,000           kW

10                Projects

1,000           households

Incremental cost and least cost calculations

Input - Village Based

Village based hydro projects



Financial  Aspects

Background 

1. The Bank has been active in Rwanda’s power sector since 1984; at the time, three Credits of SDR 13.8 million each to Burundi, Rwanda (Cr. 1420-RW) and the then Zaire (nowDemocratic Republic of Congo -- DRC) were approved, to develop on a joint basis the Ruzizi II Hydroelectric Project (26.6 MW), through SINELAC, a joint entity.  In addition, the Bank supported the development of the national power grids in the three countries –  Rwanda received an SDR 8.5 million Credit (Cr. 1495-RW) towards the financing of the “Power Project” which provided for the rehabilitation of a power plant, the rehabilitation and extension of the transmission system, and a number of studies.  The main agreements reached under that Credit provided for: (i) tariffs such that a minimal self financing ratio is attained; (ii) limitation on new long term debt; (iii) gradual decrease in accounts receivable; and (iv) limitations on new investments.  Electrogaz, by and large, was unable to achieve the agreed targets.

2. In 1993, a second Credit for the power sector was approved, the Energy Sector Rehabilitation Project (Cr. 2456-RW) for the amount of SDR18.5 million.  The financial conditionality focused on targeted gradual tariff adjustments to attain the LRMC level, as well as a rate of return on gross revalued assets for a successor entity to Electrogaz.  These targets were not achieved, also because of the civil war in Rwanda, which resulted in the Project being scaled down and restructured to meet Rwanda’s emergency needs.

3. Lately, Electrogaz is also one of the beneficiaries of the Competitiveness and Enterprise Development Credit (Cr. 3499-RW) – its share will be  about US$6 million (out of a total Credit of US$40.8 million). 
Accounts and Audits
4. Electrogaz has historically been a very weak entity both in terms of financial systems and documentation, as well as actual financial performance.  The last audit reports cover FY 2001 and FY2002.  The audit reports contain many qualifications, so that the auditors could not formulate an opinion.  Reservations were expressed in particular with respect to the lack of an asset register, poor record keeping for loans, and inadequate management of stocks.  Furthermore, the audited accounts for these years did not include a Statement of Sources and Applications of Funds Statement (or Cash Flow), as required under International Accounting Standards (IAS). 

5.  During negotiations, agreement was reached whereby  the audited accounts for 2003 will be submitted by February 28, 2005. together with the Management  Letter, and an action plan for Electrogaz to take the necessary remedial actions.  Furthermore, it was agreed that by FY 2006, all measures will be taken such that the audited accounts cease to be qualified.  

6. Electrogaz has an internal audit section headed by a Chief Internal Auditor who reports to the Director General.  The annual work program is set by the audit section, in consultation with the DG.  In addition, the DG may require that additional tasks be performed from time to time.  The new management has acted on the findings and recommendations of the internal auditor in most instances.

Financial Management

7. Salaries scale at Electrogaz are set by Government, as a result of which the utility cannot attract younger graduates with suitable diplomas.  Moreover the average age is high, making it difficult to introduce new computerized financial tools. At negotiations, it was agreed that the Government and Electrogaz will submit to the Bank not later than January 31, 2005 a staffing plan to upgrade the skills of the Finance Department.

8. Notwithstanding the efforts made in the past, Electrogaz at present does not have integrated computerized tools for general accounting, stores, fixed assets, working capital etc.  Moreover, the billing software is not connected to the accounting software, so that cash receipts are not reconciled.  Lastly, random checks in the ledgers indicate a considerable number of erroneous entries.  Electrogaz’ management is aware of these deficiencies, and a computerized budgeting and cost accounting system is expected to be in place by December 2004.  During negotiations, ELGZ  confirmed its plans to upgrade the IT systems in the coming two years so that  by December 31, 2006, it will have an integrated software, allowing it to access all the pertinent financial information with minimum delays, and an error rate consistent with international practice. 

Financial Performance 2001-03

9. As explained above, 2003 accounts have not been audited yet, and the data received contain numerous inaccuracies. Therefore, the financial analysis presented here should be seen as tentative.

10. In order to ensure that there are no cross subsidies, the income statements for electricity and water were separated, on the basis of Electrogaz internal data.  Some overhead and depreciation expenses could not be allocated. Electrogaz’ Financial Statements  appear in Annex 9. A and its Income Statements could be summarized as follows:

	Rwanda 

	
	
	
	
	

	 Electrogaz 

	
	
	
	
	

	 Summary Income Statements 

	 (US$ million) 

	
	
	
	
	

	
	
	2001
	2002
	2003

	
	
	
	
	

	 MWh Supplied 
	
	199,759
	235,045
	242,112

	 MWh Sold 
	
	154,919
	177,035
	177,314

	
	
	
	
	

	
	
	
	
	

	 Average Rev./kWh sold (USc) 
	            9.0 
	            8.3 
	            9.6 

	
	
	
	
	

	 Electricity Revenues 
	
	             15 
	             17 
	             15 

	 Electricity Expenses 
	
	             21 
	             21 
	             18 

	     Operating Income Elec. 
	             (6)
	             (4)
	             (3)

	
	
	
	
	

	 Water Revenues 
	
	              5 
	              6 
	              5 

	 Water Expenses 
	
	              9 
	             10 
	              7 

	   Operating Income Water 
	             (4)
	             (4)
	             (2)

	
	
	
	
	

	 Other (Net) 
	
	            (18)
	             (6)
	             (6)

	   Interest 
	
	            (26)
	            (12)
	             (0)

	     Net Income 
	
	            (54)
	            (27)
	            (11)

	
	
	
	
	

	  Unaccounted for Electricity  (%) 
	22%
	25%
	27%

	   Billing Efficiency Electricity 
	30%
	33%
	22%

	   Billing Efficiency Water 
	30%
	46%
	33%

	   RoR Electricity 
	
	-9%
	-8%
	-8%

	   RoR Water 
	
	-23%
	-22%
	-18%


11. As can be seen in the above tables, even though the data should be seen as tentative, the performance of Electrogaz, expressed in US$ terms, has been catastrophic:

· The level of unaccounted for electricity should normally be of the order of 10%, for a utility such as ELGZ.  Had ELGZ been able to limit its losses to 15% (as opposed to 27% in FY2003), it would have saved US$2.6 million in imports cost;

· Given that half of Electrogaz’ energy sales are to large consumers, and that half of the domestic consumers are on prepaid cards, unpaid consumption should have been broadly 5% at the most.  Had this been the case, Electrogaz would have generated an extra US$0.8 million.  One should note that under Rwanda’s accounting codes, only arrears in excess of 10 years can be written off.

· Tariffs have not been revised since 1997. Hence, they have declined in real terms since then (at that time they were at about US¢15/kWh). The apparent increase in 2003 is due to erroneous data in Electrogaz’ books. 

· Electrogaz is also affected adversely by the high cost of Ruzizi II power (about US¢8.2/kWh) which represented during those years half of its supply.  The high tariff is due in turn to the three utilities which benefit from that energy having failed to pay for the power over many years.  This in turn resulted  in Sinelac building up considerable debt service arrears to the three Governments at a relatively high interest rate.  Since 2003, the Governments have held discussions on the restructuring of Sinelac without reaching conclusion thus far. .  
12. Electrogaz balance sheets can be summarized as follows:

	Rwanda

	
	
	
	
	

	Electrogaz

	
	
	
	
	

	Summary Balance Sheets

	(US$ million)

	
	
	
	
	

	
	
	2001
	2002
	2003

	
	
	
	
	

	ASSETS
	
	
	
	

	  Current Assets
	
	             36 
	             33 
	             36 

	
	
	
	
	

	  Gross Fixed Assets
	
	           116 
	           102 
	             48 

	  Less: Acc. Depreciation
	
	             10 
	             16 
	              4 

	    Net Fixed Assets
	
	           106 
	             86 
	             44 

	
	
	
	
	

	  Work in Progress
	
	              2 
	              4 
	              4 

	
	
	
	
	

	  Other
	
	              0 
	              0 
	              0- 

	     TOTAL ASSETS
	
	           144 
	           123 
	             83 

	
	
	
	
	

	LIAB. & EQUITY
	
	
	
	

	  Current Liabilities
	
	           147 
	             51 
	             72 

	
	
	
	
	

	  Long Term Debt
	
	             59 
	             31 
	             32 

	
	
	
	
	

	  Equity
	
	            (62)
	             41 
	             15 

	
	
	
	
	

	    TOTAL LIAB. & EQUITY
	
	           144 
	           123 
	           118 

	
	
	
	
	

	Current Ratio
	
	0.2
	0.6
	0.5

	Debt:Debt&Equity
	
	-1757%
	43%
	68%

	Accounts Receivable (days)
	
	338.3
	196.0
	153.0


The Balance Sheets indicate a company with inadequate liquidity (current ratios below 1), a low level of equity, and rapidly declining fixed assets.  As a matter of fact, Electrogaz’ debt to Sinelac as of December 31, 2003 amounted to RwF 34.5 billion (US$60 million), so that if it were restructured, Electrogaz would be much more liquid.  Assets are declining because in 2002, a revaluation of assets was carried out, which made ELGZ subject to a capital gains tax.  

13. In all, Electrogaz would have been bankrupt long ago, had the State not given its support to the utility in the form of extraordinary adjustments made to the balance sheets nearly every single year.  In particular:

· The conversion of arrears on debt service to equity;

· The offsetting of State accounts receivable against taxes and debt service due to the State; and

· The transfer of investment funds in the form of grants.

14. In conclusion, when reviewing the condition of Electrogaz over the past 20 years, the same pattern of internal inefficiencies, low tariffs, conversion of debt to Government into equity has repeated itself time and time again.  While there will not be a turnaround overnight, it will be important to ensure that the phased restructuring plan is implemented consistently with agreements reached.  After all, there is little rationale for subsidizing a utility which serves 6% of the population.

Financial Prognosis 

15. The financial performance of Electrogaz in the future will critically depend on the following parameters:

a. Within the control of Electrogaz:  The ability of Electrogaz to improve its performance in critical areas such as financial management, financial recording, commercial management and systems efficiency, load dispatch etc.;

b. Within the control of GoR:  Exchange rates and inflation; Tariff policies, including fuel cost pass through; the restructuring of Electrogaz balance sheets, the restructuring of Sinelac (which will also dependent on the other partners  i.e. Burundi and DRC), the ability of the authorities to mobilize long-term finance etc.;

c. External parameters:  The price of crude oil and its derivatives, the availability of petroleum products, the evolution of the power and water markets taking into account the anticipated tariff adjustments, etc.

16. Given all the uncertainty, what matters at this juncture is the design of a framework that will enable Electrogaz to restore its financial viability in a volatile environment.  This section outlines proposed financial objectives for Electrogaz, reviews the main financial parameters, and then  discusses the financial outlook for the company.  The financial tables are at Appendix 9.B and the Assumptions underlying the financial projections are at Appendix 9.C.  The financial highlights are presented in the following table:
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Total SDR Borrowings in mRWF

  Opening
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20,364
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55,298
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a. Financial Objectives

17. Until the management contract was entered into (October 2003), Electrogaz operated essentially on an  ad hoc basis – inter alia, it neglected the maintenance of its assets, and failed to pay for its electricity purchases particularly from Sinelac.  The Government’s declared intention in bringing the private operator was to cause  Electrogaz  to be run on a commercial basis.  Over the past year, the combination of rapidly increasing electricity demand, together with an unprecedented drought resulted in widespread shortages.  The only short term solution has been to resort to thermal generation through diesel sets.  Thus the share of thermal generation   is expected to increase from nil in 2003 to 55% in 2008.  The coincidence of this switch with unprecedented high petroleum product prices will inevitably add to the financial stress in Electrogaz.

18. Under the circumstances, the financial objectives have been set at very modest levels in the initial years, and moving towards commerciality in 2008.  Thus, during negotiations, it was agreed that:

a. During FY2005 and FY2006, Electrogaz will adopt tariffs, separately for the electricity and water supply activities such that cash revenues from sales are sufficient to cover cash operating expenses;


b. During FY2007, Electrogaz will adopt tariffs, separately for the electricity and water supply activities such that cash revenues from sales are sufficient to cover cash operating expenses and debt service; and


c.  Effective FY2008, Electrogaz will adopt tariffs, separately for the electricity and water supply activities such that cash revenues from sales are sufficient to cover cash operating expense, debt service and 25% of the investment program during that year.

19.  Furthermore, given the difficulties Electrogaz had in the past in meeting it’s financial objectives, it was agreed that two weeks prior to the beginning of each quarter, GoR and Electrogaz will submit to the Bank a reasonable forecast of cash revenues and expenses during the following quarter, in order to confirm, or take tariff measures as necessary to ensure that the financial objectives above will be attained, and in the negative, provide an immediate, corrective plan, including as necessary tariff measures.  
20. An important assumption that has been made in the context of that provision Electrogaz will be exempted from all taxes on generation fuels
21. Lastly, the projections are predicated on significant improvements in the reduction of unaccounted for electricity and water, the billing/collection ratios, and the level of accounts receivable.  During negotiations, Electrogaz agreed to submit a business plan spelling out how the targets above will be achieved.
b. Income Statements

22. The tariff adjustments have been designed to enable Electrogaz to meet its financial objectives in the respective years.  One should note that the tariffs would be highest in 2005 and diminish in the subsequent years.  This is largely due to: (i) the anticipated efficiency improvements in Electrogaz’ operations; (ii) the introduction of new thermal units operating on fuel oil (lower cost than the current diesel engines); and (iii) the declining provisions for bad debts.
  This indicates that Electrogaz tariffs will not necessarily have to remain at very high levels if the efficiency of its operations indeed improves, and the savings in the switch to fuel oil materialize.          

23. One should  note that Electrogaz will continue to incur losses throughout the forecast period – that is because of the cash nature of the financial covenants (which is considered appropriate given the quality of its accounting) and the relatively high levels of depreciation and foreign exchange losses provisions.

24. Given the unsustainable level of short term debt to Sinelac (para. 12), the Government agreed to offset this debt against Sinelac’s arrears to the Governments (largely on account of debt service due). In all, this will improve Electrogaz’ financial performance (large reduction in Electrogaz’ interest expenses) as well as its liquidity.  

25. The valuation of the assets of ELGZ is uncertain, given the lack of a reliable data base and the results of an aborted revaluation of assets in 2002.  Hence the rates of return on assets should be considered as indicative only.

c. Balance  Sheets

26. During negotiations, ELGZ confirmed that it will conduct not later than February 28, 2005 a physical inventory of its stocks followed by their independent valuation.  Furthermore, the results will be reflected in its accounts effective FY 2005.

27. As of December 31, 2003, most of ELGZ’s indebtedness was to the African Development Bank through recent borrowings.  In the subsequent years, the stock of debt will increase rapidly, particularly since most of its investments will be funded by external borrowings.  Together with the increase  in foreign exchange losses, the Debt:Equity ratio will exceed 100 in both 2007 and 2008.  To ensure that ELGZ’ financial condition does not deteriorate further, assurance where obtained during negotiations that: (i) ELGZ will not embark on the implementation of any project/program unless it has secured the full financing required for its execution; (ii)  it will not incur new debt unless a reasonable forecast of its revenues and expenses will remain above 1.5.; and (iii) that it will only enter into long term commitments (such as PPAs) if a reasonable forecast of its revenues and expenses indicate that the resulting debt:equity ratio will be below 70:30, and the debt service coverage ratio will exceed 1.5.

d. Sources and Applications of funds Statements
28. The Sources and Applications of funds statements indicate that starting 2006, ELGZ will start generating a modest cash flow from operations.  The financing plan over 2005-2008 can be summarized as follows:

	Electrogaz

	
	
	
	

	Financing Plan 2005-08

	
	
	

	
	 RwF Million 
	 US$million 
	

	Cash from Operations
	
	
	

	  Electricity
	
	
	

	    Operating Income
	     1,307 
	            2 
	1%

	    Depreciation
	    12,622 
	          17 
	13%

	      Subtotal
	    13,928 
	          19 
	14%

	
	
	
	

	  Water
	
	
	

	    Operating Income
	     2,674 
	            3 
	3%

	    Depreciation
	     4,207 
	            6 
	4%

	      Subtotal
	     6,881 
	            9 
	7%

	
	
	
	

	  General Expenses
	   (14,413)
	         (20)
	-15%

	  Working Capital
	     1,873 
	            3 
	2%

	  Interest
	    (1,865)
	           (3)
	-2%

	      Cash Flow From Operations
	     6,405 
	            8 
	6%

	
	
	
	

	Cash Flow from Investing
	   (99,388)
	       (142)
	-100%

	
	
	
	

	Cash Flow From Financing
	
	
	

	  Borrowings
	    92,334 
	        132 
	93%

	  Grants
	     3,573 
	            6 
	4%

	  Principal Repayments
	    (2,923)
	           (4)
	-3%

	    Cash Flow From Financing
	    92,983 
	        134 
	94%


As the above table shows, ELGZ will finance its investments fully by loan and grants.  Debt service obligations will remain relatively modest given the relatively soft lending terms.  In all, during 2005-08, ELGZ will be able to carry out a considerable investment program, while initiating a modest recovery cash-wise.  It is only in the last year of the forecast that a substantial improvement becomes apparent, but even so, it will still have some way to go until it becomes a truly viable public utility.  For that, conversion of long term debt into equity will also become necessary, not because of cash flow considerations, but on account of the very high debt:equity ratio.  Thus, the mobilization of additional capital into ELGZ becomes critical to its financial future.



RWANDA

ELECTROGAZ

Assumptions underlying the Financial Projections

General

1. The financial model was prepared collaboratively with Electrogaz’ management.  Important assumptions made were as follows:

	
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008

	
	
	
	
	
	
	
	
	
	

	 Exchange Rates RwF/US$ 
	
	
	
	
	

	Year End
	430
	456
	512
	571
	581
	642
	710
	784
	867

	Average
	
	443
	476
	538
	576
	612
	676
	747
	826

	
	
	
	
	
	
	
	
	
	

	Inflation
	
	
	
	
	71%
	4%
	4%
	4%
	4%


The US$ exchange rates applicable to SDRs and Euros were assumed to remain fixed at 1.4 and 1.2 respectively.

2. The forecast relies to some extent on the audited accounts for 2001 and 2002, as well as the provisional 2003 accounts.  Given the qualifications in the reports, and the numerous adjustments to be done in 2003, the financial projections should be considered tentative at this juncture.

3. The model reflects the Lahmayer expansion plan dated August 2004 as well as the updated performance indicators indicated by the company. 

Income Statements

4. The sales forecast (GWh) was derived from the availability of generating capacity until 2005 (Appendix 9.B).  Effective 2006, load shedding will cease; generation will then follow merit order.  A similar table was prepared for the water operations (Appendix 2).  Unaccounted for electricity and water were assumed to decline as follows:

	
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008

	
	
	
	
	
	
	
	
	

	Electricity
	22%
	25%
	27%
	24%
	22%
	19%
	13%
	12%

	Water
	49%
	45%
	43%
	37%
	33%
	27%
	23%
	20%

	
	
	
	
	
	
	
	
	


5. Meter rentals were assumed to increase proportionately to the number of consumers, and inflation, estimated as follows:

	
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008

	
	
	
	
	
	
	
	
	

	
	
	
	
	

	Electricity
	48,905
	57,679
	60,596
	62,275
	64,552
	68,000
	69,109
	71,388

	Water
	28,160
	33,437
	37,294
	39,847
	43,597
	47,597
	51,847
	56,347


6. Connection fee were based on US$100 per new connection (electricity or water).

7. ELGZ does not make provisions for bad debts.  In consultation with the company, bad debts were assumed to decline as follows:

	
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008

	
	
	
	
	
	
	
	
	

	
	
	
	
	

	Electricity
	30%
	33%
	22%
	25%
	15%
	10%
	5%
	2%

	Water
	30%
	46%
	33%
	33%
	20%
	15%
	10%
	5%


8. As ELGZ has to pay VAT on the billed amounts, VAT due was taken to be 18% of the provisions for bad debts.

9. The forecast of thermal generation by plant and the related heat rates appear at Appendix 3.  The price of crude was assumed to remain constant at US$35/bbl, leading to a cif  Kigali price of diesel of US$73/bbl  (approximately RwF 300/l).

10. The breakdown of energy supplies by source appears at Appendix 4.One should note that the share of thermal generation increases from nil in 2003 to 55% in 2008 .  That of ELGZ hydroplants will temporarily decline in 2006-7 on account of rehabilitation works, while that of the international dams will steadily decline in order to replenish the reservoirs.  

11. Appendix 4 also shows the cost of energy purchases.  While the bulk rates of SINELAC power are particularly high (US¢8.2/kWh), and  efforts are being made to reduce this tariff, it could not be ascertained when a decline, if any, will take place.  Hence, it was assumed that it will increase consistently with inflation.

12. Labor was assumed to increase in accordance with inflation effective 2004.

13. O&M Expenses were assumed to increase in accordance with inflation and the volume of electricity (and water) sales.

14. Other expenses were assumed to increase in accordance with inflation.

15. Appendix 5 shows the Investment Program over 2004-08 expressed in US$ and excluding any possible taxes.  The electricity component amounts to some US$70 million, while water’s, to US$66 million; an additional US$ 5 million was earmarked for joint investments..

16. The overall depreciation schedule was derived from the investment program, and appears at Annex 6.  75% of depreciation was allocated to the electricity sector, and the balance to the water sector.  All assets, pending clarifications, were assumed to be amortized over 20 years.

17. Electricity used for the water activity is forecast at Appendix 2.
  The internal transfer price was assumed to be the applicable bulk tariff.

18. The cost of chemicals was assumed to increase in accordance with inflation and sales volumes variations.

19. Overheads were derived from the difference between general revenues and expenses.  The net figure was increased in accordance with inflation.

20. Depreciation of non-allocated assets was assumed to remain constant. 

21. The financing plan appears at Appendix 7.  It assumes that 100% of Project Costs would be funded by the concerned financiers in the forms of debt and equity.  A financial gap of some US$60 million remains to be satisfied.

22. Appendix 8 shows the debt schedule broken down by currency in US$, SDRs and Euros. The interest expense in the forecast excludes late charges and foreign exchange losses which are shown separately.

Balance Sheets

23. Cash was calculated on a residual basis.

24. The cost of stocks appeared highly inflated, and was assumed to remain constant in future years pending revaluation and write-offs.

25. Accounts receivable were assumed to decline gradually from 150 days in 2003 to 40 days in 2004.

26. Other Current Assets were assumed to remain constant.

27. Gross Fixed Assets were reduced by some RwF 20 billion in 2003 to avoid the payment of capital gains on a previous revaluation of assets.  In ELGZ’s books, it appears as a temporary asset account.  Since ELGZ does not show a revaluation surplus, the charge was transferred to a revaluation surplus account.

28. Additions to Gross Assets and Work in Progress were derived from the investment program (Appendix 5).

29. Accounts Payable included in 2004 a debt to Sinelac equivalent to RwF 34.7 billion (US$60 million).  It was assumed that it would be converted to equity effective January 1, 2005.  In future years, it was assumed that accounts payable would be equivalent to 40% of the operating expenses for fuel, energy imports and chemicals.

30. Accrued Interest contains only the interest due for the period.

31. The Gross and current portions of long term debt were derived from the debt schedule (Appendix 8).

32. Grants received for investments are shown separately, consistently with the investment plan and financing plan (Appendices 5 and 7).

Paid in Capital, Grants in Aid and Reserves were assumed to remain constant.  Retained Earnings were credited with the profits of the period.  These  were derived from the Income Statements and Cash Flows.   










Annex 10: Safeguard Policy Issues

SUstainable ENERGY DEVELOPMENT
Environmental and Social Management Framework

The GoR by its national laws and the World Banks Operational and Procedural Policies, specifically OP 4.01 requires the government  to prepare a Environment and Social Management Framework , ESMF, which establishes a mechanism to determine and assess future potential environmental and social impacts of Electrogaz’s planned investments/activities under the proposed UERP, and then to set out mitigation, monitoring and institutional measures to be taken during design, implementation and operation of these actvities to eliminate adverse environmental and social impacts, offset them , or reduce them to acceptable levels. This is precisely what is required at this stage of project preparation since the exact details and location of these activities were not confirmed during project preparation. 

1.2 Key Highlights of the ESMF

The key highlights in the ESMF are as follows:

· Detailed and comprehensive environmental and social baseline data which will provide the environmental and social management process with key baseline information when identifying adverse impacts. The information contains data on Rwanda’s bio-physical environmental features such as its ecosystems, geology, hydrology in terms of ground and surface water resources, major and sensitive wetlands, flora and fauna. On social baselines the report discusses the main features of Rwanda’s demographics, public health features and poverty.

· A thorough review of the World Banks Safeguards Policies is made. The triggered policies are:

· OP 4.01 Environmental Assessment

· OD 4.20 Indigenous Peoples( may apply)

· OP 4.12 Involuntary Resettlement 

Chapter 6.0 presents a summary of the requirements to comply with these polices. The report states that other Bank policies may apply and includes a summary in Annex D of all the Bank Safeguards Policies.

· The administrative, policy, legislative and regulatory framework in Rwanda for Decentralization in particular and for environmental management in general is presented in chapter 7.0. 

· Generic potential adverse environmental and social concerns and impacts from anticipated project activities with root and immediate causes is presented in detail in Section 8.0

· The Environmental and Social Management Process is contained in Section 10.0 with the following key features/steps;

For the purposes of this environmental and social management plan (ESMP), the activities in the UERP that are likely to have adverse impacts are being grouped as follows:

· Thermal Generators (Activity Type 1)

-  Design

-  Procurement

-  Transportation (incl. travel by sea and land to final destination)

-  Installation and Commissioning.

· Civil/Mechanical and Electrical Works (Activity Type 2)

-   Sub station rehabilitation and new works.

-   Transmission and Distribution network.

-   Handling, Transportation and Storage of Fuel and Lubricants.

Electrogaz will implement the UERP.

i) Electrogaz, under the TA and Capacity Building Component of the UERP will hire an Environment Advisor (EA) to assist it with carrying out the actions stipulated in this ESMF. This is because Electrogaz does not have the capacity in its present staffing levels to satisfactorily carry out the functions the EA.

For Activity Type 1

a) Electrogaz, assisted by its Environmental Adviser will prepare as part of the procurement plan for the thermal generators to be bought under the UERP, environmental specifications for compliance of the generators, to include the following:

-
required emission standards to meet Rwandese local and national regulations for air quality management.

-
required emission standards to meet Rwanda’s international obligations, including, UN Framework Convention on Climate Change (1993), etc.

-
required noise levels to meet local regulations.

-
optimum fuel efficiency and consumption standards.

These environmental specifications will be included in the overall technical/performance specifications for the thermal generators. 

The Environment Advisor will also prepare a brief Environment Management Plan. 

b)
Once these specifications are prepared, it would be sent to the REMA and the World Bank for review before orders to purchase them are finalized. 

c) 
Electrogaz must verify, preferable from a site visit by a representative to the manufacture of the generators, that the purchased generators meet all the required technical and environmental specifications, before the generators are shipped to Rwanda.

For Activity Type 2:

a) 
The Environment Advisor (EA) will screen the design (using all drawings, specifications for workmanship and materials, etc.), for the rehabilitation and new works, at the sub stations and along the existing and proposed extension transmission and distribution grids, to ensure that all planning, building and environmental laws and requirements are complied with, and to identify any adverse potential and social environmental impacts of the designs. 

b)
The Environmental Adviser will work with the team of Electrogaz engineers to ensure that any adverse environmental impacts identified will be mitigated in the designs, before they are finalized. Some mitigation measures would be adjustments to the technical drawings, while others may require incorporation/adjustment of clauses to contract conditions or specifications for goods and workmanship.

c)
Where land acquisition that leads to resettlement is expected, such as at the sub stations or possible expansion of the transmission grid, the Environment Adviser will use the separately prepared and disclosed Resettlement Policy Framework for this project,  to prepare on behalf of Electrogaz, the appropriate Resettlement Action Plans (RAPs), one for each affected site. 

d)
The Environmental Adviser will the prepare an Environmental Management Plan (EMP)
 to accompany the final designs (including complete set of contract documents) which will include details of all mitigation measures, including RAPs, where required, to be sent to the REMA and the World Bank for review and clearance. Annex B contains a sample from to assist the REMA with their review and field appraisal.

e)
Only after clearance of the EMP and the Final Designs from the REMA, can tenders be launched to select contractors to carry-out the works. The REMA may require certain revisions to the EMP, final designs and RAPs before granting its clearance. Additionally, for sites affected by resettlement, activities that lead to impacts on affected people requiring them to be physically resettled will not commence until the RAPs are fully implemented.

f)
The RAPs will be reviewed for compliance with the disclosed RPF.

g)
Any part of the EMP and Final Design that does not comply with the requirements of the Environmental Laws of Rwanda and the requirements of the World Bank Safeguards policies will not be cleared by REMA. 

h)
The Environment Advisor will monitor as stated in the cleared EMP, during construction and installation, the activities of the contractors to ensure that the works are being carried out as stated in the approved designs.

i)
The Environment Adviser will also monitor Electrogaz’s implementation of the RAPs. 

Resettlement Policy Framework

11.
Under Component A, the project will finance civil works to house new thermal generation plants which will involve expansion of sub station facilities. Also, the project under this component will finance network expansion.

12.
Under this Component therefore, because of the physical site limitations at the sub stations, which are the chosen sites for locating new thermal plants, and also because of reserved servitudes (rights of ways) that may be used or created to support  network expansion requirements, new/additional land would have to be acquired by Electrogaz. However,  because Rwanda is such a small country , approximately 26,338 km2 of land, with a population of about 8.75 m, the average population density being as high as 332persons/ sq. km , in a majority of cases significant efforts to locate these physical infrastructure on sites that deliberately avoid or minimize impacts on people, land, property, including and especially peoples access to natural and other economic resources, will not be possible. There just is no un-utilized land available in Rwanda. today.

13.
Therefore,  land acquisition and/or land use by the Electrogaz that  may lead to either the physical or economic displacement of people or their loss, denial or restriction of access to economic resources and therefore ultimately to resettlement and compensation of people in most, if not all cases for the types of  investments proposed in this project, seems inevitable for these type of investments. 

14.
When this occurs, the World Bank Operational Policy OP4.12 on Involuntary Resettlement and certain laws of Rwanda will be triggered. This is very likely because of the dense and concentrated settlement patterns and population densities across Rwanda. 

15.
At this stage however, the Government of the Rwanda (GoR) is not required to prepare a Resettlement and Compensation Plan since the site locations to house the new thermal generators and areas for network expansion have not yet been finalized and approved. However, the GoR is required by the World Bank to prepare a Resettlement Policy Framework (RPF) during project preparation to be publicly disclosed in Rwanda and at the info shop of the Bank, before appraisal of this project. The RPF establishes the resettlement and compensation principles, organizational arrangements and design criteria to be applied to meet the needs of the people who may be affected by the UERP, when these sites are decided upon. The RPF is prepared to the standards of the GoR’s own policy on resettlement and the policy of the World Bank, OP4.12.

16.
When the land/sites are identified , for the sites that trigger OP 4.12 , resettlement/compensation plans will be closely coordinated with the planning and implementation of civil works and then subsequently prepared consistent with this policy framework by Electrogaz and will be submitted to the World Bank for approval before any land acquisition, resettlement, loss, denial of, and restriction to economic resources  or any other impact on livelihood occurs.

17.
This RPF covers the following sections;

a.  
Principles and objectives governing resettlement preparation and implementation.

b.
A description of the process for preparing and approving resettlement plans.

c.
Land acquisition and likely categories of impact.

d.
Eligibility criteria for defining various categories of project affected persons.

e.
A legal Framework reviewing the fit between the laws of Rwanda and regulations and Bank policy requirements and measures proposed to bridge any gaps between them.

f.
Methods of valuing affected assets.

g.
Organizational procedures for the delivery of entitlements, including, for projects involving private sector intermediaries, the responsibilities of the financial intermediary, the government, and the private developer.

f.
A description of the implementation process, linking resettlement implementation to civil works.

g.
A description of the grievance redress mechanisms.

h.
A description of the arrangements for funding resettlement, including the preparation and review of cost estimates, the flow of funds, and contingency arrangements. 

i.
A description of mechanisms for consultations with, and participation of, displaced persons in planning, implementation, and monitoring.

j.
Arrangements for monitoring by the implementation agency and, if required, by independent monitors.

18.
This RPF governs all activities funded under the UERP, and is to be used in conjunction with the Environmental and Social Management Framework (ESMF) that has also been prepared for this program as a separate stand alone document, also disclosed at the Bank info shop and in Rwanda.

Annex 11: Project Preparation and Supervision

Rwanda:  Rw: Urgent Electricity Rehabilitation
	
	Planned
	Actual

	PCN review
	
	20 July 2004

	Initial PID to PIC
	
	7 August 2004

	Initial ISDS to PIC
	
	5 August 2004

	Appraisal
	1 Nov 2004
	18 November 2004

	Negotiations
	8 Nov 2004
	23 November 2004

	Board/RVP approval
	21 Dec 2004
	4 January 2005

	Planned date of effectiveness
	21 Feb 2005
	1 March 2005

	Planned date of mid-term review
	21 Feb 2007
	31 July 2007

	Planned closing date
	21 Feb 2009
	31 July 2009


Key institutions responsible for preparation of the project:

MinInfra

MinEcoFin

Electrogaz

Bank staff and consultants who worked on preparing the project included:

	Name
	Title
	Unit

	Mac Cosgrove-Davies
	Sr. Energy Specialist
	AFTEG

	Erik Fernstron
	Junior Professional Officer
	AFTEG

	Sunil Khosla
	Sr. Energy Specialist
	SASEI

	Chantal Kajangwe
	Procurement Analyst
	AFTPC

	Emmanuel Tchoukou
	Financial Management Specialist
	AFTFM

	Marc Heitner
	Lead Financial Analyst
	COCPO

	Michael Fowler
	Sr. Finance Officer
	LOAG2

	Nikhil Desai
	Consultant
	


Bank funds expended to date on project preparation:

1. Bank resources: $200,000

2. Trust funds: $35,000

3. Total: $235,000

Estimated Approval and Supervision costs:

1. Remaining costs to approval: $20,000

2. Estimated annual supervision cost: $120,000

Annex 12: Documents in the Project File

Rwanda:  SUSTAINABLE ENERGY DEVELOPMENT
Electrogaz Documents:


Expansion Planning – August 2004

Load Shedding Performance Indicator Report – November 2004
Government Documents


Environmental and Social Management Framework – October 2004


Resettlement Policy Framework – October 2004

Bank Documents


Biomass Energy in Rwanda – March 2004


Power Engineer Report – August 2004

Annex 13: Statement of Loans and Credits

Rwanda:  Rw: Urgent Electricity Rehabilitation
	
	
	
	Original Amount in US$ Millions
	
	
	Difference between expected and actual disbursements

	Project ID
	FY
	Purpose
	IBRD
	IDA
	SF
	GEF
	Cancel.
	Undisb.
	Orig.
	Frm. Rev’d

	P066386
	2005
	RW-Public Sector Capacity Building
	0.00
	20.00
	0.00
	0.00
	0.00
	20.01
	0.00
	0.00

	P074102
	2004
	 Decentr. & Community Dev.
	0.00
	0.00
	0.00
	0.00
	0.00
	20.11
	0.00
	0.00

	P071374
	2003
	Multisect. HIV/AIDS
	0.00
	0.00
	0.00
	0.00
	0.00
	26.90
	0.27
	0.00

	P066385
	2003
	RWANDA - INSTITUTIONAL REFORM CREDIT
	0.00
	85.00
	0.00
	0.00
	0.00
	22.12
	16.83
	0.00

	P075129
	2002
	RW:Emerg. Demobilization & Reintegration
	0.00
	25.00
	0.00
	0.00
	0.00
	30.31
	11.02
	0.00

	P064965
	2001
	Rwanda-Rural Sector Support Project
	0.00
	48.00
	0.00
	0.00
	0.00
	44.45
	27.25
	0.00

	P065788
	2001
	Regional Trade Fac. Proj. - Rwanda
	0.00
	7.50
	0.00
	0.00
	0.00
	5.95
	3.92
	0.00

	P057295
	2001
	Competitiveness & Enterprise Development
	0.00
	40.80
	0.00
	0.00
	0.00
	31.05
	14.20
	0.00

	P045091
	2000
	Human Res. Dev.
	0.00
	35.00
	0.00
	0.00
	0.00
	22.96
	24.58
	4.79

	P045182
	2000
	RW-Rural Water Supply & Sanitation Proje
	0.00
	20.00
	0.00
	0.00
	0.00
	18.57
	4.57
	0.00

	
	
	Total:
	   0.00
	 281.30
	   0.00
	   0.00
	   0.00
	 242.43
	 102.64
	   4.79


Rwanda
STATEMENT OF IFC’s

Held and Disbursed Portfolio

In Millions of US Dollars

	
	
	Committed
	Disbursed

	
	
	IFC
	
	IFC
	

	FY Approval
	Company
	Loan
	Equity
	Quasi
	Partic.
	Loan
	Equity
	Quasi
	Partic.

	1987
	SORWAL
	1.12
	0.00
	0.00
	0.00
	1.12
	0.00
	0.00
	0.00

	
	Total portfolio:
	   1.12
	   0.00
	   0.00
	   0.00
	   1.12
	   0.00
	   0.00
	   0.00


	
	
	Approvals Pending Commitment

	FY Approval
	Company
	Loan
	Equity
	Quasi
	Partic.

	
	
	
	
	
	

	
	
	
	
	
	

	
	Total pending commitment:
	   0.00
	   0.00
	   0.00
	   0.00


Annex 14: Country at a Glance

Rwanda:  Rw: Urgent Electricity Rehabilitation
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� The three shareholders in Sinelac – Burundi, DRC, and Rwanda - have recently reconvened the Sinelac General Assembly after a multi-year hiatus, and have agreed to undertake a study with a view to implementing financial restructuring of the utility.


* By supporting the proposed project, the Bank does not intend to prejudice the final determination of the parties' claims on the disputed areas


� See “Why Better Biomass Stoves Sold in Rwanda, World Development Report 1998-99, p. 39, and Barnes et. al. What Makes People Cook with Improved Biomass Stoves? A Comparative International Review of Stove Programs. World Bank Technical Paper Number 242, p. 22, 1994.


� In Rwanda, much of the urban charcoal market is semi-organized and charcoaling is carried out in small/medium rural enterprises. Charcoalers are usually employed as laborers; i.e., they are paid for the carbonization job by the owner of wood/charcoal.  


� The ratio of the total units paid for and the total units sent out


� Average of May-Oct 2004, measured at low voltage except for one substation


� Base year 2004


� Includes Government-funded units under installation at Gatsata and Jabana


� Timing and capacity of second lot of thermal generation to be decided based on demand response to tariff increase and other sectoral developments


� In addition, it has about 500 billion cu.m. of natural gas, mixed with carbon dioxide and water at the bottom of Lake Kivu, which it shares with the Democratic Republic of Congo. It also has about 150 million tons of peat – of which about a third is commercially extractable – and geothermal energy potential of about 170 MW at three locations. There are no known crude oil resources.     


�  Benefits to consumers arising from improved reliability of service have not been included. 


�  A reduction in technical losses means that energy sales can be increased without a corresponding increase in production.  Only technical losses can be considered as an additional economic benefit from the project.  Non technical losses such as theft are economic benefits to consumers and reducing them is a financial not economic benefit to the utility.  


� 	One should  note in this respect that Electrogaz is subject to pay VAT on the basis of the amount billed, and not on the basis of VAT receipts which is the usual practice.


� 	The volume will need to be updated once more reliable data becomes available.


� A brief Environmental Management Plan (EMP) to be prepared by the Environment Advisor will contain information on the nature and details of the identified impacts for each activity and the corresponding mitigation measures, monitoring plan and associated costs.
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				Technical notes

		1		Rwanda at a glance																										8/20/03

																Sub-

				POVERTY and SOCIAL												Saharan		Low-

														Rwanda		Africa		income

				2002

														8.2		688		2,495

														230		450		430

														1.9		306		1,072

				Average annual growth, 1996-02

														6.0		2.4		1.9

														5.0		2.5		2.3

				Most recent estimate (latest year available, 1996-02)

														..		..		..

														6		33		30

														40		46		59

														99		105		81

														24		..		..

														41		58		76

														31		37		37

														119		86		95

				Male										119		92		103

				Female										118		80		87

				KEY ECONOMIC RATIOS and LONG-TERM TRENDS

												1982		1992		2001		2002

												1.4		2.0		1.7		1.7

				Gross domestic investment/GDP								17.8		15.6		18.4		18.8

				Exports of goods and services/GDP								11.6		5.6		9.3		8.1

				Gross domestic savings/GDP								5.2		2.9		1.9		1.9

				Gross national savings/GDP								13.8		7.9		11.8		7.9

				Current account balance/GDP								-5.7		-7.7		-6.5		-11.5

				Interest payments/GDP								0.1		0.3		0.5		0.6

				Total debt/GDP								15.5		42.1		75.4		..

				Total debt service/exports								5.2		17.3		24.6		..

				Present value of debt/GDP								..		..		39.3		..

				Present value of debt/exports								..		..		386.6		..

										1982-92		1992-02		2001		2002		2002-06

				(average annual growth)

				GDP						1.4		4.2		6.7		9.4		..

				GDP per capita						-1.5		1.8		3.7		6.3		..

				Exports of goods and services						0.9		6.4		39.9		-6.8		..

				STRUCTURE of the ECONOMY

												1982		1992		2001		2002

				(% of GDP)

				Agriculture								39.8		33.2		40.5		41.6

				Industry								21.7		18.7		21.6		21.8

				Manufacturing								13.5		12.1		9.8		10.4

				Services								38.5		48.1		37.9		36.6

				Private consumption								81.9		82.6		86.4		86.1

				General government consumption								12.9		14.5		11.7		12.1

				Imports of goods and services								24.2		18.3		25.8		25.0

												1982-92		1992-02		2001		2002

				(average annual growth)

				Agriculture								0.4		6.4		8.3		10.4

				Industry								-0.4		2.6		7.6		7.9

				Manufacturing								0.0		-0.2		7.8		9.0

				Services								3.7		2.9		4.4		8.8

				Private consumption								2.2		3.3		2.3		9.5

				General government consumption								7.2		2.4		18.2		11.2

				Gross domestic investment								-2.7		5.8		3.0		5.1

				Imports of goods and services								3.2		1.3		4.0		-0.3

				Gross national product								1.3		4.2		6.2		9.6

				Note: 2002 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.

				* 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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Growth of investment and GDP (%)

GDI

GDP

36.2063763452

13.8497468407
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Development diamond*

Life expectancy

Access to improved water source

GNI
per
capita

Gross
primary
enrollment

Rwanda

Low-income group
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0.5420868683

0.5348837209
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Growth of exports and imports (%)

Exports

Imports

30.4106056332

38.9995255801

1.9002595476

9.1344207644

18.7634555323

-6.1726778818

9.3828988689

-11.3599367471

39.8814247701

3.9824750111

-6.7981577893

-0.2523022581



ModLDBVar

		0.693367079		1

		0.9152323954		1

		2.6446832705		1

		0.0923340732		1
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Macros

		

																																Rwanda

				PRICES and GOVERNMENT FINANCE

												1982		1992		2001		2002

				Domestic prices

				(% change)

				Consumer prices								12.6		9.6		3.4		2.0

				Implicit GDP deflator								4.9		7.3		0.2		-0.0

				Government finance

				(% of GDP, includes current grants)

				Current revenue								..		16.3		19.8		21.0

				Current budget balance								..		-0.5		5.6		5.8

				Overall surplus/deficit								..		-8.1		-1.1		-1.1

				TRADE

												1982		1992		2001		2002

				(US$ millions)

				Total exports (fob)								88		69		93		78

				Coffee								..		35		19		23

				Tea								..		21		23		24

				Manufactures								..		2		48		27

				Total imports (cif)								..		319		340		342

				Food								..		29		52		55

				Fuel and energy								..		37		73		74

				Capital goods								..		69		51		53

												..		57		70		67

												..		98		96		97

												..		58		73		69

				BALANCE of PAYMENTS

												1982		1992		2001		2002

				(US$ millions)

				Exports of goods and services								122		114		159		143

				Imports of goods and services								324		372		440		443

				Resource balance								-202		-259		-281		-300

				Net income								11		-10		-20		-25

				Net current transfers								110		112		191		124

				Current account balance								-81		-157		-110		-200

				Financing items (net)								14		116		121		205

				Changes in net reserves								67		41		-11		-5

				Memo:

												..		..		..		..

												92.8		133.4		443.0		475.4

				EXTERNAL DEBT and RESOURCE FLOWS

												1982		1992		2001		2002

				(US$ millions)

				Total debt outstanding and disbursed								218		857		1,283		..

				IBRD								0		0		0		..

				IDA								77		408		713		..

				Total debt service								7		21		43		..

				IBRD								0		0		0		..

				IDA								1		5		18		..

				Composition of net resource flows

				Official grants								70		190		160		..

				Official creditors								26		72		43		..

				Private creditors								3		-1		0		..

				Foreign direct investment								21		2		5		..

				Portfolio equity								0		0		0		..

				World Bank program

				Commitments								56		19		119		..

				Disbursements								12		32		53		..

				Principal repayments								0		2		11		..

				Net flows								12		30		42		..

				Interest payments								1		3		7		..

				Net transfers								11		27		35		..

				Note: This table was produced from the Development Economics central database.																										8/20/03
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				DATA FOR GRAPHS

								Gross		Access		GNP

						Life		primary		to safe		per

						expectancy		enrollment		water		capita

				Low-income group		1		1		1		1				Group normalized to 1

				Rwanda		0.68		1.26		0.54		0.53				Country / income group

				Country data		40		119		41		230

				Income group data		59		95		76		430

						Trade		GDI		PV/EXP		GDS

				Low-income group		1		1		1		1				Group normalized to 1

				Rwanda		0.69		0.92		2.64		0.09				Country / income group

				Country data		33.1		18.8		386.6		1.9

				Income group data		47.8		20.6		146.2		20.2

						92		93		94		95		96		97		98		99		00		01		02

						GDI, GDP growth

						92		93		94		95				97		98		99		00		01		02

		NE.GDI.TOTL.KN		GDI		31.0		11.1		-81.8		155.8		9.3		36.2		29.6		10.5		-15.1		3.0		5.1

		NY.GDP.MKTP.KN		GDP		5.9		-8.1		-50.2		35.2		12.7		13.8		8.9		7.6		6.0		6.7		9.4

						Export, Import growth

						92		93		94		95				97		98		99		00		01		02

		NE.EXP.GNFS.KN		Exports		-8.5		-17.8		-61.1		8.6		42.1		30.4		1.9		18.8		9.4		39.9		-6.8

		NE.IMP.GNFS.KN		Imports		2.7		16.5		12.9		-35.1		3.5		39.0		9.1		-6.2		-11.4		4.0		-0.3

						% change

						92		93		94		95				97		98		99		00		01		02

		NY.GDP.MKTP.CN / NY.GDP.MKTP.KN		GDP deflator		7.3		13.9		17.2		51.3		10.9		15.6		2.2		-3.5		3.3		0.2		-0.0

		FP.CPI.TOTL		CPI		9.6		8.6		64.0		22.0		8.9		11.7		6.8		-2.4		3.9		3.4		2.0

						Trade

						92		93		94		95		96		97		98		99		00		01		02

		TX.VAL.MRCH.CD.WB		Exports		69		68		32		50		62		93		64		62		90		93		78

		TM.VAL.MRCH.CD.WB		Imports		319		346		459		238		257		343		323		317		328		340		342

						92		93		94		95		96		97		98		99		00		01		02

		BN.CAB.XOKA.CD		CAB/GDP		-7.7		-11.0		-7.0		-1.1		-5.1		-9.4		-9.6		-7.4		-5.0		-6.5		-11.5

						Chart year:				Chart labels:

				Composition of total debt		2001				Composition of 2001 debt (US$ mill.)

		DT.DOD.MIBR.CD		IBRD		0

		DT.DOD.MIDA.CD		IDA		713				B: 713

		DT.DOD.DIMF.CD		IMF		84				C: 84

		DT.DOD.DECT.CD - other sources		Other multilateral		302				D: 302

		DT.DOD.BLAT.CD		Bilateral		147				E: 147

		DT.DOD.PRVT+DPNG.CD		Private		1				F: 1

		DT.DOD.DSTC.CD		Short-term		36				G: 36

		Delete Link?
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				Technical notes

		1		Rwanda at a glance																										8/20/03

																Sub-

				POVERTY and SOCIAL												Saharan		Low-

														Rwanda		Africa		income

				2002

														8.2		688		2,495

														230		450		430

														1.9		306		1,072

				Average annual growth, 1996-02

														6.0		2.4		1.9

														5.0		2.5		2.3

				Most recent estimate (latest year available, 1996-02)

														..		..		..

														6		33		30

														40		46		59

														99		105		81

														24		..		..

														41		58		76

														31		37		37

														119		86		95

				Male										119		92		103

				Female										118		80		87

				KEY ECONOMIC RATIOS and LONG-TERM TRENDS

												1982		1992		2001		2002

												1.4		2.0		1.7		1.7

				Gross domestic investment/GDP								17.8		15.6		18.4		18.8

				Exports of goods and services/GDP								11.6		5.6		9.3		8.1

				Gross domestic savings/GDP								5.2		2.9		1.9		1.9

				Gross national savings/GDP								13.8		7.9		11.8		7.9

				Current account balance/GDP								-5.7		-7.7		-6.5		-11.5

				Interest payments/GDP								0.1		0.3		0.5		0.6

				Total debt/GDP								15.5		42.1		75.4		..

				Total debt service/exports								5.2		17.3		24.6		..

				Present value of debt/GDP								..		..		39.3		..

				Present value of debt/exports								..		..		386.6		..

										1982-92		1992-02		2001		2002		2002-06

				(average annual growth)

				GDP						1.4		4.2		6.7		9.4		..

				GDP per capita						-1.5		1.8		3.7		6.3		..

				Exports of goods and services						0.9		6.4		39.9		-6.8		..

				STRUCTURE of the ECONOMY

												1982		1992		2001		2002

				(% of GDP)

				Agriculture								39.8		33.2		40.5		41.6

				Industry								21.7		18.7		21.6		21.8

				Manufacturing								13.5		12.1		9.8		10.4

				Services								38.5		48.1		37.9		36.6

				Private consumption								81.9		82.6		86.4		86.1

				General government consumption								12.9		14.5		11.7		12.1

				Imports of goods and services								24.2		18.3		25.8		25.0

												1982-92		1992-02		2001		2002

				(average annual growth)

				Agriculture								0.4		6.4		8.3		10.4

				Industry								-0.4		2.6		7.6		7.9

				Manufacturing								0.0		-0.2		7.8		9.0

				Services								3.7		2.9		4.4		8.8

				Private consumption								2.2		3.3		2.3		9.5

				General government consumption								7.2		2.4		18.2		11.2

				Gross domestic investment								-2.7		5.8		3.0		5.1

				Imports of goods and services								3.2		1.3		4.0		-0.3

				Gross national product								1.3		4.2		6.2		9.6

				Note: 2002 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.

				* 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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																																Rwanda

				PRICES and GOVERNMENT FINANCE

												1982		1992		2001		2002

				Domestic prices

				(% change)

				Consumer prices								12.6		9.6		3.4		2.0

				Implicit GDP deflator								4.9		7.3		0.2		-0.0

				Government finance

				(% of GDP, includes current grants)

				Current revenue								..		16.3		19.8		21.0

				Current budget balance								..		-0.5		5.6		5.8

				Overall surplus/deficit								..		-8.1		-1.1		-1.1

				TRADE

												1982		1992		2001		2002

				(US$ millions)

				Total exports (fob)								88		69		93		78

				Coffee								..		35		19		23

				Tea								..		21		23		24

				Manufactures								..		2		48		27

				Total imports (cif)								..		319		340		342

				Food								..		29		52		55

				Fuel and energy								..		37		73		74

				Capital goods								..		69		51		53

												..		57		70		67

												..		98		96		97

												..		58		73		69

				BALANCE of PAYMENTS

												1982		1992		2001		2002

				(US$ millions)

				Exports of goods and services								122		114		159		143

				Imports of goods and services								324		372		440		443

				Resource balance								-202		-259		-281		-300

				Net income								11		-10		-20		-25

				Net current transfers								110		112		191		124

				Current account balance								-81		-157		-110		-200

				Financing items (net)								14		116		121		205

				Changes in net reserves								67		41		-11		-5

				Memo:

												..		..		..		..

												92.8		133.4		443.0		475.4

				EXTERNAL DEBT and RESOURCE FLOWS

												1982		1992		2001		2002

				(US$ millions)

				Total debt outstanding and disbursed								218		857		1,283		..

				IBRD								0		0		0		..

				IDA								77		408		713		..

				Total debt service								7		21		43		..

				IBRD								0		0		0		..

				IDA								1		5		18		..

				Composition of net resource flows

				Official grants								70		190		160		..

				Official creditors								26		72		43		..

				Private creditors								3		-1		0		..

				Foreign direct investment								21		2		5		..

				Portfolio equity								0		0		0		..

				World Bank program

				Commitments								56		19		119		..

				Disbursements								12		32		53		..

				Principal repayments								0		2		11		..

				Net flows								12		30		42		..

				Interest payments								1		3		7		..

				Net transfers								11		27		35		..

				Note: This table was produced from the Development Economics central database.																										8/20/03



Undo Color

Print



Macros

		96

		97

		98

		99

		00

		01

		02



&F

Page &P

Current account balance to GDP (%)

CAB/GDP

-5.0951003722

-9.4458681634

-9.5654006167

-7.4027649104

-4.9756009426

-6.4774341837

-11.546954884



Color

		96		96

		97		97

		98		98

		99		99

		00		00

		01		01

		02		02



&F

Page &P

Export and import levels (US$ mill.)

Exports

Imports

62

256.98

93

342.86

64.1

323.1

62

316.7

89.8

327.6

93.3

340.3

77.5

342.1



		10.9214160181		8.8999999987

		97		97

		98		98

		99		99

		00		00

		01		01

		02		02



&F

Page &P

Inflation (%)

GDP deflator

CPI

15.6177761904

11.6890844056

2.2375824258

6.8422974233

-3.5238972894

-2.4227277625

3.2598948456

3.9008299989

0.1644189873

3.3655147074

-0.0142978772

2.0000000006



				DATA FOR GRAPHS

								Gross		Access		GNP

						Life		primary		to safe		per

						expectancy		enrollment		water		capita

				Low-income group		1		1		1		1				Group normalized to 1

				Rwanda		0.68		1.26		0.54		0.53				Country / income group

				Country data		40		119		41		230

				Income group data		59		95		76		430

						Trade		GDI		PV/EXP		GDS

				Low-income group		1		1		1		1				Group normalized to 1

				Rwanda		0.69		0.92		2.64		0.09				Country / income group

				Country data		33.1		18.8		386.6		1.9

				Income group data		47.8		20.6		146.2		20.2

						92		93		94		95		96		97		98		99		00		01		02

						GDI, GDP growth

						92		93		94		95				97		98		99		00		01		02

		NE.GDI.TOTL.KN		GDI		31.0		11.1		-81.8		155.8		9.3		36.2		29.6		10.5		-15.1		3.0		5.1

		NY.GDP.MKTP.KN		GDP		5.9		-8.1		-50.2		35.2		12.7		13.8		8.9		7.6		6.0		6.7		9.4

						Export, Import growth

						92		93		94		95				97		98		99		00		01		02

		NE.EXP.GNFS.KN		Exports		-8.5		-17.8		-61.1		8.6		42.1		30.4		1.9		18.8		9.4		39.9		-6.8

		NE.IMP.GNFS.KN		Imports		2.7		16.5		12.9		-35.1		3.5		39.0		9.1		-6.2		-11.4		4.0		-0.3

						% change

						92		93		94		95				97		98		99		00		01		02

		NY.GDP.MKTP.CN / NY.GDP.MKTP.KN		GDP deflator		7.3		13.9		17.2		51.3		10.9		15.6		2.2		-3.5		3.3		0.2		-0.0

		FP.CPI.TOTL		CPI		9.6		8.6		64.0		22.0		8.9		11.7		6.8		-2.4		3.9		3.4		2.0

						Trade

						92		93		94		95		96		97		98		99		00		01		02

		TX.VAL.MRCH.CD.WB		Exports		69		68		32		50		62		93		64		62		90		93		78

		TM.VAL.MRCH.CD.WB		Imports		319		346		459		238		257		343		323		317		328		340		342

						92		93		94		95		96		97		98		99		00		01		02

		BN.CAB.XOKA.CD		CAB/GDP		-7.7		-11.0		-7.0		-1.1		-5.1		-9.4		-9.6		-7.4		-5.0		-6.5		-11.5

						Chart year:				Chart labels:

				Composition of total debt		2001				Composition of 2001 debt (US$ mill.)

		DT.DOD.MIBR.CD		IBRD		0

		DT.DOD.MIDA.CD		IDA		713				B: 713

		DT.DOD.DIMF.CD		IMF		84				C: 84

		DT.DOD.DECT.CD - other sources		Other multilateral		302				D: 302

		DT.DOD.BLAT.CD		Bilateral		147				E: 147

		DT.DOD.PRVT+DPNG.CD		Private		1				F: 1

		DT.DOD.DSTC.CD		Short-term		36				G: 36
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		water		1

		capita		1
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Development diamond*

Life expectancy

Access to safe water

GNP
per
capita

Gross
primary
enrollment

Rwanda

Low-income group

0.6779206325

1.2552841482

0.5420868683

0.5348837209



		0.693367079		1

		0.9152323954		1

		2.6446832705		1

		0.0923340732		1
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Economic ratios*

Trade

Domestic
Savings

Investment

Indebtedness

Rwanda

Low-income group



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0
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Growth rates of output and investment (%)

GDI

GDP



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0
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Growth rates of exports and imports (%)

Exports

Imports



		0

		0

		0

		0

		0

		0

		0
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Current account balance to GDP ratio (%)

CAB/GDP



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0
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Export and import levels (US$ millions)

Exports

Imports



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0
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Inflation (%)

GDP deflator

CPI



		0

		0

		0

		0

		0

		0

		0
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Composition of 2001 debt (US$ mill.)



A - IBRD
B - IDA    
C - IMF

D - Other multilateral

E - Bilateral
F - Private
G - Short-term
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