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This programme is intended to strike a balance between development and environmental concerns
by using a sustainable model of solar electricity dissemination in Zimbabwe’s rural areas to address
the issue of global warming and greenhouse gas (GHG) emissions.

The programme will enable the country to:

o Reduce the need for conventional electrical grid extension while immediately
displacing carbon emissions from kerosene and candles




e Enhance and upgrade its indigenous solar manufacturing and delivery infrastructure
through technical assistance, technician training, and provision of critical inputs to
alleviate constraints on manufacturing

. Develop an expanded commercial market in rural areas for affordable domestic solar
electric lighting systems by providing low-interest financing through existing
institutions to allow householders to purchase home solar systems

. Establish new credit mechanisms at the grassroots level that will benefit lower income
groups in rural areas.

A. CONTEXT
1. Description of subsector

Energy consumption in Zimbabwe is six times the average for Sub-Saharan countries. The
Zimbabwe Electricity Supply Authority (ZESA), a parastatal company formed in 1986, is
responsible for supplying and managing the country’s electrical system.

Installed electrical capacity is currently 1,961 megawatts (mW). Of this, 50 percent is
derived from coal-powered thermal stations at Hwange, 16 percent from old thermal stations and 34
percent from the Kariba hydropower station. As much as 30 percent of total supply is imported from
Zambia’s share of the Kariba power generating system.

Eighty-four percent of Zimbabwe’s electricity is consumed by industrial and commercial
customers in the manufacturing and mining sectors. The remaining 16 percent is used by residential
consumers, virtually all of whom live in urban areas or on commercial farms. Transmission and
distribution line losses are approximately 9 percent, a relatively low figure on a continent where such
losses may run to 60 and even 80 percent.

At present, approximately 20 percent of Zimbabwe’s households have access to electricity,
and only 16 percent of rural growth centres have grid electricity. With an average rural population
density of just nineteen inhabitants per square kilometer, rural electrification is extremely expensive
and energy consumptive. The rural population living in areas served by electricity is approximately
155,000, less than 3 percent of the district council/resettlement population of 5.2 million.
Approximately 6 percent of households in electrified centres are actually connected, indicating that
the proportion of the district council/resettlement population benefiting from electricity is only about
0.2 percent.

In 1984, the government launched a programme of rural electrification to improve the
standard of living in rural areas and to increase the rate of economic growth and employment
generation. Between 1984 and 1988, the government spent approximately $10 million on rural
electrification before putting the programme on hold due to a lack of funds. (Note: all figures are
in U.S. dollars. Zim dollar (Z$) conversions are provided where necessary.)
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Rural electrification is aimed at providing electricity to selected rural growth centres through
extension of the national electrical grid. Seventy-two such centres were targeted but by 1987, only
half of these had been connected. Moreover, arrival of the grid has not made electricity more

“accessible to the vast majority of rural households in these areas. By mid-1987, an average of only
ten households per centre were connected to the grid at an estimated cost (including distribution, line
extension and hookup) of $6,000 per household,

Demand for electricity will soon exceed ZESA’s capacity; by the year 2000, demand is
expected to reach 2,362 mW. :

2. Host country Strategy

"Growth with equity” is the official development strategy of the government of Zimbabwe,
With over 75 percent of the country’s population living in rural areas, the government focuses a
proportional amount of attention on the delivery of basic services to rural people. Electricity is seen
by the government as a critical component of rural development.

The government regards rural electrification as a way to slow rural-urban migration, reduce
fertility, increase literacy and improve the overall life of the nearly 8 million people who live in rural
areas, virtually all of whom are without access to grid-supplied electricity.
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3. Prior or ongoing assistance

The World Bank is negotiating the final component of an overall $30 million loan for
rehabilitation of the existing transmission and distribution system. This loan did not, nor will it in
the future, aid grid extension.

The Canadian International Development Agency (CIDA) has an industrial energy
conservation project in Zimbabwe operated through the Southern Africa Development Coordination
Conference’s (SADCC) Harare office.

Deutsche Gesellschaft fuer Technische Zusammenarbeit (GTZ) is providing assistance and
follow-up of the rural electrification masterplan study. GTZ has assisted the Department of Energy

to establish a database on photovoltaic (PV) installations in Zimbabwe, which will be an invaluable
aid to the GEF PV programme.
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4. Institutional framework for subsector

ZESA manages Zimbabwe’s electrical generating facilities and distribution systems, along
with the country’s rural electrification programme. ZESA is one of the best managed utilities in
Africa.

MOT sets operational guidelines for ZESA and overall energy policies for the country.
MOT’s Department of Energy (DOE) works closely with ZESA on planning and development.

The DOE has four departments, including Research and Development, to which solar
activities are attached. The department’s total annual research and development budget is less than
$25,000. The GTZ assists the department with a project called Energy Programme Zimbabwe, for
which it has seconded two GTZ personnel. The Energy Programme Zimbabwe has contracted a
Zimbabwean consulting firm to assist in a study on the dissemination of PV in the rural areas of
Zimbabwe.

The DOE has officially endorsed the use of PV to provide access to electricity in isolated
rural areas, noting in a project proposal (Enhanced Solar Photovoltaics Development in Zimbabwe)
that the demand for PV systems in the country is very large. This DOE PV project proposal
advocates setting up local quality control and evaluation standards and verification systems, including
local PV component standards and testing, as well as the proper rural credit facilities to guarantee
the ability of the rural end-user to buy the equipment.

Government agencies actively engaged in rural development include the:

. Ministry of Lands, Agriculture and Rural Resettlements through AGRITEX; the
Agricultural Development Authority (ADA), and the Agriculture Finance
Corporation. These institutions deal directly with the majority of Zimbabwe’s
population living on small family farms in the rural areas and on communal lands.

. Ministry of Community and Cooperative Development, which has extension offices
in all eight provinces, and provides advisory and auditing services to local
cooperatives and credit institutions.

. Ministry of Local Government, which interacts with people at the grassroots level
through the district councils.

o Small Enterprise Development Corporation, which makes grants and loans to small
businesses and entrepreneurs.

Numerous private nongovernmental organizations (NGOs) are interested in rural energy
development, appropriate technology and energy planning. These include Environmental
Development Action in the Third World (ENDA), Zimbabwe Energy Research Organization
(ZERO), Silveira House, the Southern Centre for Energy Development, Africa 2000, World Vision,
the Biomass Users’ Network, the Solar Energy Society of Zimbabwe and the Solar Industries
Association (SIA) of Zimbabwe.




B. PROJECT JUSTIFICATION
1. Problem to be addressed and the present situation

About seventy percent of the people in developing countries have no access to electricity.
As this demand is met and continues to increase through population growth and economic
development, GHG emissions will also increase. According to current projections, the greatest
growth in GHG emissions over the next thirty years will occur in developing countries.

Increased energy efficiency can result in immediate energy savings and offset the need for
future capacity in the same market. But this would only address a small part of the real problem,
which is the future demand for basic electrical service by the vast unelectrified majority in these
countries, and the ways in which that demand can eventually be satisfied in a sustainable,
environmentally acceptable manner.

Meeting the combined demands of energy conservation, environmental preservation and
economic development is an especially significant challenge for Zimbabwe. Despite having one of
the largest power systems in Sub-Saharan Africa, Zimbabwe has not been able to meet the energy
needs of the great majority of its people.

Looking toward the future, Zimbabwe has several alternative sources for generating additional
power. Exploiting two of these - the potential for hydropower and the vast reserves of coal
(estimated at 30 billion tons with proven exploitable reserves of 2 billion tons) - can have serious
environmental consequences. Should Zimbabwe choose to increase its coal utilization at power
plants such as Hwange I and II in order to satisfy the need for rural household electrification, it
would do irreversible damage to its own environment while contributing to global warming. For this
reason, Zimbabwe’s coal and hydropower resources should be conserved for industrial needs and
used to provide economic growth in urban and semi-urban areas.

A third source of available energy - solar power - can enable Zimbabwe to reduce its reliance
on coal, avert atmospheric and other forms of environmental degradation that would result from
conventional power sources, and still provide electricity for the majority of its population. With an
average of 3,000 hours of sunshine per year falling at the rate of up to 2,200 kilowatt-hours (kWh)
per square meter, Zimbabwe’s solar radiation is 20 to 25 percent higher than in East or West Africa,
and is surpassed only by Arabia and the American Southwest.

Current extent of PV use in Zimbabwe

At least 3,000 PV systems have been installed in rural and semi-urban homes, rural health
clinics, rural stores, beer parlours and entertainment centres, in schools and for telecommunications
purposes. About one-third of home solar systems are purchased by urban area workers for their
rural relatives or families. Many others are purchased by rural civil servants with regular incomes.

Of an installed capacity of 151 kilowatt-peak analyzed to date by the DOE, 41.8 percent is
used for lighting, not counting PV used by Post, Telegraph and Communications (PTC), the National
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Railways of Zimbabwe and the Zimbabwe National Army. Domestic home lighting constitutes over
23 percent of the PV market.

Currently, there is only one Zimbabwean solar module and systems manufacturing company,
Solarcomm, along with smaller firms specializing in the production and installation of home and
community solar electric systems. Most installations in the country are in Mashonaland and
Manicaland, with only 15 percent of the systems installed in Matabeleland.

Local production capacity, using solar cells imported from Japan, is approximately 150 kW
per year, although actual production is only about 80kW. Institutional PV applications are largely
the result of donor projects using local design firms to install imported solar panels and components.
Imports are otherwise restricted by the commodity import licensing system, foreign exchange
allocations, and high duties on finished modules.

A considerable number of solar home systems are purchased with cash or credit arranged by
solar dealers or through Scotfin Ltd. (SCOTFIN), the financing arm of the Zimbabwe Banking
Corporation Ltd. (ZIMBANK). A huge demand has been identified by these companies, but
satisfying it is constrained by insufficient foreign exchange allocations, and a lack of affordable and
convenient end-user financing. As of this writing, SCOTFIN was no longer making solar loans
because of high interest rates, a shortage of funds, and a reluctance to carry hundreds of additional
small loans.

Forty-one percent of the cost of PV in Zimbabwe results from government taxes, tariffs and
duties. As a result, Zimbabwe’s solar PV systems carry the highest price tags on the continent.
Evidence suggests that the market would expand, and this technology would be considerably more
affordable for the average rural family, if the government were to waive these duties in the interests
of social and rural energy development as has already been done in Botswana, the Dominican
Republic, Kenya, Namibia and Tanzania.

fficial vi n the im fP

SADCC has recognized solar PV as "one of the most promising technologies” available in
the sunshine-abundant Southern African region. However, SADCC’s Energy Sector has also noted
that rural energy needs are not always regarded as an integral part of the rural development process.
As a result, there are often constraints to expanding the utilization of solar PV and other new and
renewable sources of energy. These include:

o Lack of locally produced components and raw materials

Lack of private sector capacity in manufacturing, distribution, installation and
maintenance

Lack of data for the design of PV systems

Limited availability of foreign exchange

Cost of PV

Inadequate financing programmes

Lack of trained manpower

Lack of public awareness of the technology

6
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®  Lack of institutional framework to ensure quality and sustainability of new and
renewable sources of energy (NRSE)
Inappropriate import duties and sales taxes
Lack of clear government policy.

In its recent "Study on NRSE Pricing in the SADCC Region,” SADCC recommended
eliminating or reducing surcharge and import duties to no more than 10 percent of the cost of PV
components and products, eliminating sales taxes for NRSE technologies, eliminating foreign
exchange controls, and establishing a set of installation standards determined by national energy
ministries. In another recommendation, the Harare Declaration has called for *long-term loans for
renewable energy investments that include the accounting of the saved costs for conventional energies
into the amortization rate of renewable energy investment."

Zimbabwe’s long-standing interest in solar energy was expressed by the Permanent Secretary
for MOT/DOE in Harare in November 1991, while chairing a three-day International Solar Energy
Conference on Economic and Political Initiatives for Application of Renewable Energies in
Developing Countries. At that session, the Permanent Secretary called for a "solar light revolution
to bring civilization to the many dark corners of Zimbabwe." Photovoltaics, he added, "can provide
this light and fill the gap between no electricity and the national electric grid." He predicted that by
the year 2020, every household in rural Zimbabwe could be illuminated with solar electricity.

A DOE-sponsored national PV workshop identified numerous advantages of PV systems
relative to present services. Among these were the better quality of light; continuous service;
convenience; lack of smoke, fumes and danger of burning; and the reduction of urban-rural
disparities.

In October 1991 Zimbabwe’s PV manufacturers, design and installation firms, and other
interested parties gathered for a one-day workshop sponsored by the DOE. The workshop advocated
the formation of a Zimbabwe Solar Industries Association, which has now been established, and
which will play a key role in this project. Noting that PV is a viable option to bring about
decentralized rural electrification with the kind of power requirements most commonly needed by
small-scale rural users like homes and shops, the workshop recommended that:

. PV equipment should be put on the Open General Import License and special
consideration should be given to the reduction of duties, tariffs and taxes

o Local technology and systems components should be improved to provide greater
reliability

. Zimbabwe’s PV business should be more decentralized to provide better

marketing and service

o Credit facilities must be provided, preferably through existing institutions with
collateral guarantees from a supporting agency.




This was the situation regarding PV in Zimbabwe at the time of the UNDP/GEF Mission in
November-December 1991.

2. Expected end-of-project situation

By the completion of this five-year project, a number of significant advances should have
been made:

o As many as 25,000 rural homes should have been directly illuminated. An equal
number of PV systems should also have been indirectly sold as a result of the
programme. (Experience gained in the Dominican Republic, Kenya and Sri Lanka
indicates that two cash customers come forward for every person buying on credit
when both financing services and technology are introduced in a rural area.)

Available funds from the programme are sufficient to install up to 9,000 home solar
systems of 45 watts (W) each at current prices. As the revolving fund is replenished
by consumer down payments of $100 plus installment fees, the fund will provide for
an additional 5-6,000 systems over the project period, depending on the inflation rate
and currency stability. Furthermore, should half of the 9,000 initial systems be no
larger than 20 W (including battery-charging operations), another 5,000 or more
households could receive electric light and power for radios under the programme.

o A sufficiently large number of households and community institutions will have
received solar electric systems through this pilot programme. This will allow for a
valid assessment and demonstration of the technology and the various approaches to
its promotion and dissemination.

o Capacity-building through the existing solar manufacturing industry, commercial
financial institutions, government ministries and agencies, district councils, NGOs
and ZESA will demonstrate that solar PV can play a key role in Zimbabwe’s energy
future while enhancing economic development. The resulting expanded use of solar
PV will be a model for sustainable rural energy development throughout the region
and the world.

. This appropriately scaled renewable energy technology will demonstrate that it can
effectively meet most rural household needs for electricity in a way that does not
harm the environment.

J Operating under an Economic Structural Adjustment Programme, liberalized trade
laws, a market economy, and available credit through ongoing revolving credit funds,
the commercial solar industry should be able to offer home solar systems to rural
people at affordable rates.

o Prices should drop as a result of open competition and an expanded market. Prior
to the recent Zim dollar devaluation, costs were approximately $600 for a 45 W
system including four 20 W fluorescent lights, wiring switches and installation.
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. A positive climate should be achieved for financial investment in projects and
institutions that are attractive to the World Bank and to commercial investors. The
Zimbabwe-based solar industry should be able not only to serve its local market, but
export through the countries in the SADCC region.

. Funds remaining in Zim dollars in the revolving fund at the end of the programme
will be allocated by the DOE to an institution involved in further dissemination of
solar home systems. Any recurrent costs attributable to the programme after its
termination may be covered by remaining funds at the discretion of the DOE.

3. Target beneficiaries

The target beneficiaries will be people living in unelectrified rural areas, especially those
who, with the assistance of concessional financing mechanisms, can afford to purchase their own 20
to 50 W solar electric lighting systems. As already noted, 0.2 percent of the 5.2 million people
living in communal and resettlement areas are connected to grid power. Another 155,000 people
have access to the grid power supply, but remain unconnected.

The programme will also attempt to target the "true” rural poor - the 80 percent without PV
purchasing power - by helping to develop and produce very small 5, 10 and 15 W lighting systems
along with affordable hire purchase financing. These very small systems, over 500 of which have
already been sold in Zimbabwe, provide the proverbial "light over the kitchen table” allowing
children to study, the family to gather, a radio to be played.

Income levels will be one criterion for targeting markets and market areas. In addition,
beneficiaries should live at least 5 kilometers beyond the nearest main power line. Employment
rates, commercial farming activities and the existence of N GO- or government-sponsored community
development activities may also help determine criteria. The commercial marketplace will self-select
scattered beneficiaries throughout the country.

Since several hundred thousand people live in semi-urban areas where power is available but
where ZESA has not been able to afford household hookups, one or two such peripheral urban
residential areas will be targeted as a proof-of-concept alternative to grid hookup. Homes that are
clustered in communal areas near district and rural service centres will be ideal targets. At least
three communities of 100 to 500 houses each will be identified, and the goal will be to electrify
virtually every house.

Decisions regarding geographic target areas will be left to the Provincial Development
Councils, the Programme Management Unit (PMU) and the Executive Advisory Group (EAG). A
vigorous awareness campaign will be undertaken so that all eight provinces may receive a share of
the PV systems.

Ten percent of the available development funds will be allocated for community use,
including clinics, hospitals, schools and community centres. By allowing the technology to be
demonstrated and observed, schools and clinics are often catalysts for further solar development in
a given area.




Traditionally, such institutions have been the beneficiaries of donor aid projects which
provide complete solar systems gratis. This project, however, will require each community
institution to pay for service, thus permitting them the same access to the revolving fund at the same
concessional rates as individual consumers. These systems will cost a great deal more than a typical
home solar system, and funds will be loaned to qualified community associations accordingly.

ili a

The fee for being connected to the electrical grid is $125 plus ongoing monthly bills of $10
to $15. This is more than many people can afford. In addition, because most grid-connected rural
families have very low consumption rates - less than one kWh per day - the cost of being hooked
up to the grid cannot be justified.

By contrast, a 45 W photovoltaic system, purchased with a $100 down payment and paid for
over thirty-six months at $15 per month, will provide sufficient power for twenty years with only
minor maintenance and occasional battery replacement.

A 1991 DOE PV workshop analyzed three sizes of domestic lighting systems - 20, 50, and
100 Watt-peak (Wp) - and their costs to the consumer compared to their present energy expenditures
for kerosene, dry cells, candles and car batteries (carried to and from garages for charging). The
study found that 70,000 households would be ready cash customers for 50 Wp systems. Twenty
percent of the population of rural areas was found to have sufficient purchasing power to acquire
home solar systems through hire purchase.

The study recommended that the remainder of the rural population without sufficient
purchasing power - nearly 80 percent - be serviced through solar-powered battery charging stations.
These stations could use six 45 Wp panels to charge fifty small deep-discharge solar batteries. These
batteries would be leased to clusters of fifty families; every ten or fifteen days the batteries would
be returned for recharge or exchange, with a cost per family of $2 to $3 per month. The batteries
for this programme would be manufactured in Zimbabwe.

The Electrification Master Plan identified a clear ability-to-pay and a willingness-to-pay for
electricity (either grid extension or PV). The document points out that non-electrified households
average higher monthly energy bills than electrified households. Batteries for powering radios and
televisions (both dry cell and automotive) account for an average of 48 percent of monthly energy
expenditures, while candles and paraffin account for 30 percent. Excluding firewood costs, non-
electrified families pay more for energy than do ZESA’s customers. The average lighting cost for
a non-electrified family living in a rural centre is $16 per month.

In addition to consumer savings, considerable foreign exchange will be saved as the one-time
outlay for imported PV equipment is much less than the cost of a family’s twenty-year supply of
imported kerosene.

No funds will be made available through the programme for mini-grid or micro-grid systems.
Numerous United Nations and World Bank studies have concluded that PV village electrification is
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more viable using individual (stand-alone) unconnected PV systems than a mini-grid powered by a
single large PV system or mini-utility.

4. Project strategy and institutional arrangements

Severe foreign exchange restrictions have inhibited the local solar industry, which has not
been able to meet demand because 60 to 70 percent of its product is imported. Import license
restrictions are a second inhibitor, To avoid this, critical inputs will be made available to local
suppliers; simultaneously, local funds will be provided to credit institutions to on-lend to consumers.

The executing agency will take responsibility for procurement of equipment through a flexible
arrangement with established local companies. The national project director will consult with the
local companies in determining equipment specifications and will forward these to the United Nations
Department for Economic and Social Development (UNDESD) for procurement action. The local
module manufacturers, suppliers and installers will receive their allocation through the PMU.

ZIMBANK will manage the account directly from its main office in Harare. ZIMBANK was
selected because the majority of its shares are owned by the government and it has considerable
experience in lending in the domestic solar market.

SCOTFIN and the bank’s branch offices will manage three basic financing schemes:

. Dealer financing for aggregate loans through block discounts involving 50 to 100
consumers handled by PV suppliers/installers

. Individual consumer financing for solar systems using the solar panel as collateral
. Loans to institutions (such as schools, churches and clinics) and community

associations (grassroots revolving credit funds) backed by a loan guarantee from the
programme fund.
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ZIMBANK will cover its costs through a management fee, and SCOTFIN will be
compensated through the interest charged to consumers at a rate to be decided by the project
management in consultation with the EAG. (Commercial interest rates currently range from 28 to
40 percent, rendering the consumer finance market inactive.)

Quality, capacity, availability and further criteria set by the EAG and SIA will determine how
procurement will be divided between:

. Balémce of systems components such as batteries, charge regulators, wiring and
switches

° Solar cells, aluminum, low iron glass and tedlar plastic sheet for manufacturing

. Finished modules and complete systems for independent suppliers.

Project equipment will be procured by UNDESD and will be exempted from import tax, surtax, and
duty, since the project is donor-funded.

Similarly, the National Project Manager (NPM) will seek to negotiate a reduction or
elimination of selective import duties, surcharges and sales taxes on all solar hardware. This is the
policy of the Ministry of Transport, which has stated: "Given the essential role that PV can play in
the social and economic development of rural areas, and in the interest of equity, every effort should
be made to reduce the restriction that tax and duty place on the access lower income rural people
have to this technology.” As mentioned before, duties, surcharges (a blanket 20 percent for all
imports) and sales taxes currently represent 41 percent of the cost of a solar electric system in
Zimbabwe.

A second direct recipient will be ZESA, which will have allocated to it up to Z $3 million
(US $573,970) in equipment to put in place through its own programme as many as 1,000 systems
of 45 W each in target areas lying just beyond its grid. In this regard, ZESA will cooperate with
the executing agency, with funds provided directly from the ZIMBANK Zim dollar revolving fund.
Solar electric systems will be provided to ZESA by the private sector and either installed by them,
or by ZESA’s trained technicians. ZESA will be allocated its share of the programme based on an
acceptable plan submitted to the PMU, with the planning process funded by a small grant from the
programme.

ZESA will decide whether to lease or sell systems to its customers. ZESA has the advantage
of being able to amortize the cost of household systems over ten or twenty years, thereby requiring
only a small monthly payment by householders to its district offices, either directly or through the
PTC Bank.

A third group of recipients may be district councils, local solar energy credit associations,
the Agriculture Finance Corporation, or NGOs. These will access the Zim dollar account pursuant
to approval of marketing plans by the PMU and NPM. One or more subcontractors will engage in
managing the programme’s "third approach" of community development as mandated in the project
brief. An amount to be agreed upon by the EAG will also be reserved for this approach, in addition
to the provision of community development assistance from the PMU and consultants.
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The SIA will recommend which companies qualify to participate in the programme by virtue
of product and installation standards, marketing ethics and performance. The EAG will review and
endorse the association’s recommendations.

To meet the goals of the programme, the participation of most of the existing companies and
perhaps a few new ones will be required. In addition to the sector’s regular business, between
fifteen and twenty installations a day, for at least 200 days a year, will be necessary during the three-
year implementation phase.

The commercial manufacturing sector will have access to equipment worth approximately
$4.8 million, and end-users serviced by the private sector will have access to as much as Z $22
million (US $4,209,100) at current rates of exchange (after subtracting the Z $3 million (US
$573,970) set aside for ZESA).

Implementation arrangements for the programme include setting up under the implementing
agency (MOT), at arms-length, a separate programme management unit, the PMU, as mentioned
above. The unit will have an office in central Harare with separate phones. The-programme funds
will provide furniture, phones, transport and fuel, and computers to the PMU.

Attached to this unit will be the UNDESD’s NPM, a national to be recruited locally, with
the approval of the MOT, and paid in Zim dollars by the executing agency. The NPM is responsible
and accountable to the UNDESD for the overall programme, including financial, administrative and
technical activities. The NPM will cooperate closely with the MOT and DOE. The NPM’s
counterpart at the DOE will be the Director of Energy.

Also attached to the PMU will be a full-time national project officer hired by the executing
agency and paid in Zim dollars. A secretary and drivers will be hired by the NPM and paid in local
currency. A vehicle will be provided to the NPM along with several vehicles provided to the unit
for the primary purpose of visiting rural areas. One vehicle from this allocation will be provided
directly to the DOE and kept at its premises for visits to rural areas to monitor the project.

Seconded to the unit will be several staff researchers, analysts and programme officers from
the DOE, as the ministry’s in-kind contribution to the programme. An important role of the DOE
personnel will be the monitoring of the programme through periodic site visits, and the enforcement
of standards. They will receive per diem and expenses from the programme for travel on behalf of
the PMU. Several vehicles will be provided to the PMU and DOE for official use (as grants to the
government).

The PMU will also include a national expert who will be responsible for day-to-day
programme management, especially outreach activities in the field. The purpose of this national
outreach expert will be to provide expertise in PV and rural energy development to the programme.
He will report to the NPM, and will have an annual contract, renewable for a maximum of four
years. Either an individual or an organization may be subcontracted. Other short-term national
consultants are provided for in the budget for particular services apart from programme management.
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There will also be one international expert in PV engineering. This expert, reporting to the
NPM and the outreach programme manager, will provide specific technical services, including the
organization of a standards programme, technical training, the development of inexpensive small
solar lighting systems, socialization and diffusion of solar technology, and the facilitation of
community interaction at the village level. The international expert’s contract will be for two years
only.

Funds will be allocated for several national consultants/task managers or firms to handle other
aspects of the programme, including training, public awareness, media liaison, video production,
publication of materials, education and community development. United Nations volunteers may also
be attached to the PMU to perform specific assigned tasks.

Finally, an EAG (or "operations group” or "steering committee”) will be formed to advise
and recommend on policy and operations to the PMU. The six-member EAG, which will meet
monthly or when required, will include the Director of Energy, the NPM, the outreach expert, and
a representative each of SIA, ZESA and ZIMBANK. This group will approve all policy decisions
and arbitrate differences of opinion likely to arise in such a joint venture between the public and
private sectors.

Numerous other strategies and implementation approaches were considered in great detail by
the UNDP/GEF Mission in consultation with the MOT, the DOE and local businessmen. It was
recognized by all parties that the ministry and the DOE had experience in the area of renewables and
considerable interest in PV applications in rural areas, but that they could not directly manage a
programme of this magnitude, nor afford to pay the required management personnel. It was also
recognized that this programme would have to be run by Zimbabwe and not by outside agencies,
international consulting firms or expatriate managers, although certain international experience would
be necessary and welcome. The mission team also agreed that extremely well-qualified, talented and
trained personnel existed in Zimbabwe, with enough direct experience in PV and rural energy
development to successfully operate the programme throughout its life.

5. Reasons for assistance from UNDP/UNDESD

Environmental concerns and the need to address the issues of development and environment
together prompted the government of Zimbabwe to request special development assistance under the
guidelines of the GEF.

Through the offices of the Ministry of Environment and Tourism, whose Permanent Secretary
is a member of the GEF Participants’ Committee, a proposal for a PV project for Zimbabwe was
tendered to the GEF early in 1991. The GEF Coordinator for Africa proceeded, with the assistance
of the Solar Electric Light Fund, and support from the United Nations Department of Technical
Cooperation for Development (now the Department of Economic and Social Development), to
develop a project brief for GEF consideration. The GEF Implementation Committee approved the
project in October for $7 million.
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The project was referred by the Secretary of Environment to the Ministry of Transport for
further consideration. The MOT offered enthusiastic support to the project, planned as a five-year
programme, with special attention to ongoing infrastructure and sustainability.

Long-standing interest in PV technology within the government and the private sector led to
the specific project request. Many senior officials within the government have expressed support for
PV energy: ZESA’s chairman and general manager have long been members of the Solar Energy
Society; the Director of Energy has been involved with renewable energy projects for over a decade;
the Secretary of Energy is a member of the United Nations Solar Energy Group for Environment and
Development; and the Secretary of Environment has a personal interest in PV,

6. Special considerations
Women

Women will play a key role in the adoption of solar electricity in rural areas as they are
likely to benefit most from it. It is usually the women who stay home with the children while their
husbands go to work in the city. They also outnumber men by 100 to 70 in rural areas. Confined
to dark workspaces and unable to enjoy time with their families after sunset (approximately 6:30
p.m. around the year), they are often the first to show interest in solar lighting. Women’s
organizations at the national, provincial and district levels may thus become involved in the
programme at the request of the PMU.

The environment

The environmental implications of this programme are significant. If, as a result of this
programme, 10,000 households begin using solar electricity, the amount of kerosene burned per year
per household will decrease by nine gallons. This will annually prevent about 400 tons of carbon
from being released into the atmosphere. Also, at a household usage rate of ninety-six
environmentally dangerous dry cell batteries per year, these 10,000 households will prevent nearly
5 million dry cells over five years from being disposed of in ditches and garbage dumps.
Hydrocarbon emissions from as many as 15 million candles will also be displaced.

A technical review of ZESA’s emissions will be conducted during the programme to indicate
the degree to which GHGs have been offset by attendant grid displacement.

Economic development

This programme focuses on developing a solar energy delivery infrastructure, including
technical training and support for microenterprises. The solar panels and systems required for
implementation of the programme may be purchased from the country’s only indigenous assembly
plant, which will be favoured in the programme, or they may be imported. In either case, an
indirect result of the effort will be to rapidly commercialize an already existing small PV industry.
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7. Coordination arrangements

vernmen nci

Apart from coordination of the programme with ZESA, district councils, NGOs, government
agencies and community development associations as described above, it will be advantageous for
programme managers to link up with the Ministry of Community and Cooperative Development,
which has extension services in all eight provinces.

The Ministry of Information, a strong supporter of solar energy development, may prove
helpful in providing educational materials and liaising with government media.

The Ministry of Local Government should be approached to assist with development efforts
focused at the district council level.

NGOs

The Danish International Development Agency (DANIDA), GTZ, CIDA and the Swedish
International Development Agency (SIDA), have small renewable energy programmes in
development stages, and it will be important to keep them informed of the progress of the
programme and explore common interests and activities,

DANIDA is engaged in a current project to rehabilitate Solarcomm’s manufacturing capacity,
and provided new equipment, foreign exchange loans and technical transfer to the company early in
1992,

Other coordination efforts
The programme will Sponsor a workshop for NGOs and the donor community in 1992 or

1993 to familiarize Zimbabwe’s numerous aid and development organizationg with PV technology.
It is hoped that they will introduce PV themselves in communities where they already have projects

Agricultural institutions, shows, fairs and credit bureaux may be asked to Play a role in the
dissemination of the technology.
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8. Counterpart support capacity

The government has offered in-kind support of at least Z $2 million (US $382,650) during
the life of the programme, as well as to cover any recurrent costs following its termination. This
will be largely in the form of salaries to DOE employees seconded to the project, mainly for
monitoring efforts, and other local miscellaneous expenses.

9. Possible follow-up

The World Bank may provide additional financing of up to $15 million in concessional loans
or GEF grants in 1994, provided that a successful investment model - either commercial,
government-sponsored or parastatal - has been identified within the first two years of the programme.

A video production will be undertaken during the course of the programme to be used as an
educational tool around the world to promote global dissemination of solar electrification.
Supplemental funding for this project will be sought.

The 1995 World Solar Congress of the International Solar Energy Society will be held in
Harare, providing a timely opportunity for Zimbabwe to showcase its GEF programme of solar rural
electrification.

C. DEVELOPMENT OBJECTIVE

The development objective of this project is to supply basic electrical service to rural
populations lacking access to grid extension. This will be done in an environmentally benign and
affordable manner by substituting kerosene and conventionally generated electric power with solar
electric power. The programme will serve as a demonstration of an alternative to planned grid
extension.

This objective is consistent with the policy analysis made by the Kennedy School of
Government at Harvard University for the United Nations Centre for Science and Technology for
Development (1990):

Photovoltaics can play an important role in providing electricity to rural areas of Zimbabwe.
Under certain conditions of low population density and low electricity demand, PV is a much
more cost-effective technology than grid extension... [The] addition of PV to the current
electrification strategy could thus provide substantial savings to the government. Further,
photovoltaics, if provided to the rural poor at subsidized rates, is financially feasible and will
permit users to be owners and managers of their own electricity resources.

The programme will use a proven, innovative and renewable technology to demonstrate new
approaches to PV applications. Although PV as a technology has been applied in a variety of
settings and under a variety of conditions, the approach which this project describes differs from all
existing or previous efforts directed at using PV for rural electrification. It will thus serve to
demonstrate an innovative and still unproven technical approach.
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D. IMMEDIATE OBJECTIVES, OUTPUTS AND ACTIVITIES
OBJECTIVES

. To facilitate the installation of a minimum of 9,000 domestic solar electric systems
in rural areas over three years, as well as small community institutional lighting
systems. These systems will be financed through revolving fund mechanisms, which

may catalyse sustainable rural energy development.

. To build and develop training, delivery, financial and institutional infrastructures for
rural solar electrification that will continue beyond the completion of the project.

° To upgrade local technology and manufacturing capacity while strengthening the local

solar industry and commercial sector.

. To create lasting public awareness regarding the appropriate utilization of solar

electric technology.

° To employ the three approaches of programine implementation as set forth in the

GEF project brief: (1) commercial/private sector; (2) utility; and (3) local

community development. Once foreign exchange and consumer credit are available,
local suppliers and dealers will begin marketing and installing solar PV systems

nationwide.

QUPUTS AND ACTIVITIES

Output 1

Availability of and immediate access to critical inputs for utilization by Zimbabwe’s solar
industry to manufacture solar products in accord with market demand and programme needs

for the benefit of lower income groups in rural areas.

Activities for Output 1

1.1  Establish programme banking and finance procedures through ZIMBANK.
1.2 Establish revolving fund in Zim dollars at ZIMBANK to be utilized by
programme through ZIMBANK branches and SCOTFIN.

1.3 Establish planning criteria, qualifications, and procedures for local industry access
to equipment procurement, through the PMU and DOE to UNDESD, with initial

delivery to a government agency to be designated.

Output 2

Availability of and access to local commercial credit funds for end-users to purchase solar

electric lighting systems.
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ivities f 2

2.1  Establish a three-tiered commercial credit system at ZIMBANK/SCOTFIN for
dealers, consumers and institutions. Set interest rates for revolving fund and
negotiate bank handling fees, if any.

2.2  Qualify and inform participating solar electric dealers and installers. Since
beneficiaries are the general public, especially lower income groups in rural areas,
vendors taking advantage of the scheme should follow basic guidelines established by
the PMU and DOE to ensure that benefits are passed on to the public. Project
equipment will be exempted from import tax, surtax and duty, being a donor-funded
project. The PMU will ensure that resulting cost reductions will accrue to project
beneficiaries through a carefully formulated pricing structure.

2.3 Identify suggested target areas for commercial introduction and an intensive sales and
marketing programme, which will ensure that lower income groups, especially in
rural areas, will be the prime beneficiaries. This will be done in association with the
NPM, PMU, DOE, and the participating dealers and installers, based on criteria to
be established and agreed upon by the above. These criteria might include:

. Living more than 25 kilometers from Harare or more than 5 kilometers from
the electrical grid
Income levels

. Source of income (civil service, farming, business, and so on).

At least one semi-urban high density area of 500 homes should be included since many such
areas remain unelectrified despite their proximity to the grid.

2.4  Identify interested institutions (such as schools, clinics and community centres) to
receive loans for community lighting systems to be installed by commercial
dealers.

2.5  Provide financing for any household purchasing a PV system that also chooses to
install solar hot water as a replacement for wood water heating.

Output 3

Institutional capacity through utility-sponsored dissemination, installation, financing and
maintenance of an initial 1000 solar lighting systems of 45 W each as an alternative electrical
system.

Activities for Qutput 3

3.1  Provide planning funds and technical expertise to the ZESA rural electrification
section so it may begin to plan its project and design its installation and tariff
collection programme.
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3.2

33

34

On agreeing upon an implementation plan for installation and maintenance of PV
systems in designated target areas, ZIMBANK will release funds of up to Z $3
million (US $573,970) over three years. This will enable ZESA to purchase
hardware from local private sector suppliers, who will then be able to make
corresponding procurements through the project.

Assist ZESA to recruit and train a PV supervisor along with one or two technicians
to manage ZESA projects (chief’s salary to be paid by local currency revolving fund
and recovered through lease or sale of systems to consumers).

Require final report by ZESA regarding successes and failures of projects, and
whether PV should be integrated into national energy planning; if so, how.
(Responsible parties: NPM, PMU, Director of Energy and ZESA PV supervisor.
Systems to be supplied by private sector, and installed by either ZESA personnel or
private companies.)

Output 4

A sustainable institutional mechanism for village and district level community development
or rural solar electrification, including:

Rural council-sponsored solar credit association(s)
. Existing or special solar cooperative(s)
. Trained management personnel based in rural areas.

4.1

4.2

4.3

4.4

4.5

Identify one or several district councils interested in participating in the
programme and assist in designing and establishing a locally-based revolving
credit system for purchase of domestic and institutional solar lighting. Provide
local funds up to Z $3 million (US $573,970).

Identify one or several appropriate NGOs to assist in the establishment of local solar
energy associations or cooperatives for the purpose of managing local revolving funds
and making loans.

Identify specific communal and commercial farming target areas based on criteria
developed in association with the NPM, PMU, the Director of Energy and the
participating organization(s).

Identify interested community institutions and assist in organizing fund-raising
campaigns so they may acquire solar lighting systems with a loan from the
central revolving loan fund.

Train local personnel in fund management, PV system maintenance and repair.

20
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4.6  Hold competitions among districts for rural PV development. The leading council
will win a grant from the programme fund to electrify one school. (Installations by
private companies.)

Output §

Sufficient number of trained and qualified PV technicians and installers.

5.1  Assist local companies in enhancing their in-house technician training.

5.2 Support the establishment of intensive training courses for qualified applicants.

5.3  Establish certification or licensing process for installers and technicians trained
through the programme (in association with private sector, DOE and vocational
institute).

5.4  Arrange for Zimbabwe publication and/or distribution of PV technical handbook
Small Solar Lighting System for Africa by Mark Hankins.

5.5  Support solar industry in setting up branches or independent small-business
workshops in rural areas.

Output 6

National public awareness of benefits of solar electricity and how individuals may acquire
it.

Activities for Qutput 6

6.1  Prepare a national public awareness campaign for the GEF programme,
highlighting its goals, the technology it is promoting and how people can
participate. The campaign will use a variety of channels of communication,
including television, radio, print advertising, handbills, booklets and appropriate
educational materials.

6.2  Develop educational materials in association with the Ministries of Education,
Community and Cooperative Development, Local Government and Agriculture.

6.3  Coordinate the distribution of materials with ZESA, participating community
organizations, district councils, NGOs, government agencies and the Ministry of
Information.
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6.4  Hold annual provincial workshops for officials, NGOs, interested public,
development workers and students to introduce and demonstrate technology, and
report on progress of GEF programme.

6.5  Plan for production of video in second or third year of programme. Video to be
funded supplementally and released at the 1995 Solar World Congress in Harare.

6.6  Hold end-of-programme three-day workshop including all involved parties to
analyze and critique experience and draft final report (1996).

Output 7

Improved solar technology including charge controllers, batteries, lights and locally
assembled solar PV modules. Development, manufacturing and marketing of small systems
(under $150) that provide electricity for one or two lights and a radio. Development of
solar-powered battery charging system for deployment in rural areas. Improved transport
capacity.

A

7.1

7.2

7.3

7.4

7.5

7.6

for ut 7

Technology transfer and technical assistance from international consultant attached
to programme (for two years) and other technical experts if required.

Travel to other countries to visit PV companies, as well as government-sponsored
rural PV projects in Mexico, Morocco and Senegal, by designated PMU staff and/or
Permanent Secretaries for Energy, Environment and Finance, an official from
Customs and Excise Department, and several qualified industry engineers and
technicians.

Technical cooperation between developing countries in the form of visits by foreign
PV experts from countries with similar approaches to rural PV.

International consultant to assist local manufacturers in design, production and
marketing of 5 or 10 W lighting system to reach poorest 80 percent of rural
market.

Small grants to assist in development of ten solar-powered battery charging units, to
be qualified for sale or lease to rural businesses. Approve loan to manufacturer to
on-lend to local purchaser or franchisee (approximately $7,000 per unit to service
fifty low-income households).

Make up to $200,000 vehicle procurements available to qualified applicants.
Vehicles to be paid for in equivalent Zim dollars to central revolving fund.
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Output 8

Established standards for PV equipment and components, both locally produced and
imported, including licensing programme for installers and standards for installation and
design. Ongoing testing programme for PV components and systems.

A ctivities for O g

8.1  Establish systems qualifications for programme suppliers, and set design and
balance-of-systems specifications for two or three systems of sizes agreed upon in
consultation with SIA and the Solar Energy Society.

8.2  Prepare and establish testing procedures and programme in association with
Zimbabwe Standards Association or Zimbabwe Institute of Technical Studies for
systems tests.

8.3  Send qualified components to European testing facility in Ispra, Italy, to ensure
quality hardware for programme.

8.4  Establish national standards for PV systems components, modules, installations and
training. (This will be a legacy of the programme as it will not be ready at the
beginning of the systems installation phase.)

8.5 Develop standard required maintenance programme in association with SIA and
various dealers as a stipulation to participate in project with access to credit fund.

E. INPUTS

1. Government of Zimbabwe

Department of Energy Z $2 million (US $382,650)

(five years)

Programme Officer

ZESA Project Liaison Officer

Technicians for ZESA (if appropriate) (2)
Drivers and other personnel as necessary (2)
ZESA PV Supervisor (48 work-months (w/m)*)
Office accommodation, including telephones,
fax, telex services

” Salary and expenses to be paid by project to ZESA pursuant to acceptable implementation
plan submitted to PMU. This could be from ZIMBANK, repayable through revolving fund.
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2. UNDP -
Personnel w/m US$ /
Project Manager 60 200,000
National Outreach Advisor 48 90,000
Rural PV Specialist 24 220,000
Short-term Consultants (national) 18 90,000
Short-term Consultants (international) 10 150,000
National Project Officer 60 50,000
Secretary 60 30,000
Drivers (2) 120 40,000
Evaluation Missions 45,000
‘Travel (project personnel) 45,000
Mission Costs (agency) 45,000
Total 1,005,000
Subcontracts
Local Subcontracts . 20,000
Training
Study Tours 60,000
In-country Training (workshops and courses) 90,000 \
__________ /
Total 150,000
Expendable (office supplies) 50,000
E Vehicles (for project management) 130,000
Office Equipment 20,000
| Test Equipment and Instrumentation 50,000
Vehicles (for installers) 200,000
PV Components and Supplies 4,550,000
Total 5,050,000
? iscell
i Vehicle Operations and Maintenance 190,000
Sundries 50,000
Report 7,000
Total 247,000
Agency Support Costs 578,000
Grand Total 7,000,000
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F. RISKS
Risks associated with this programme include:

High inflation rapidly eroding value of revolving funds

Devalued currency increasing end-user cost of PV units

Lack of effective local participation

Failure to establish market incentives

Excessively high import duties that destroy competition

Surcharges and taxes that increase cost of technology beyond ability of rural people
to afford it. -

G. PRIOR OBLIGATIONS AND PREREQUISITES

1. Prior Obligations: None.

2. Prerequisites: The government has indicated its desire to reduce or eliminate import duties,
tariffs and surcharges. This will be done over time as part of the Economic Structural Adjustment
Programme. Eventually, necessary commodities for the manufacture of solar products will be listed
on the Open General Import License. However, these reforms will not take place prior to the
implementation of the programme.

H. PROJECT REVIEW, REPORTING AND EVALUATION

The project will be subject to tripartite review (joint review by representatives of the
government, executing agency and UNDP) at least once every twelve months. The first such
meeting will be held within the first twelve months of the start of full implementation. The
programme manager shall prepare and submit to each tripartite review meeting a Project Performance
Evaluation Report. Additional reports may be requested, if necessary, during the project.

A project terminal report will be prepared for consideration at the terminal tripartite review
meeting. It shall be prepared in draft sufficiently in advance to allow review and technical clearance
by the executing agency at least four months prior to the terminal tripartite review.

The project shall be subject to review four months after the start of full implementation. The
organization, terms of reference and timing will be decided after consultation between the parties to
the project document. There will be evaluation missions at the middle and at the end of the project.

I. LEGAL CONTEXT

This project document shall be the instrument referred to as such in Article 1 of the Initial
Standard Basic Assistance Agreement between the Government of Zimbabwe and the UNDP, signed
by the parties on 27 May, 1980. The host country implementing agency shall, for the purpose of
the Standard Basic Assistance Agreement, refer to the Government Cooperating Agency described
in that agreement.

J. BUDGET
A project budget, covering both government and UNDP/GEF inputs, is attached.
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