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The project aims at reducing Botswana’s energy-related CO, emissions by promoting
renewable and low GHG technologies as a substitute for fossil fuel (fuel wood, paraffin and
coal) utilized in rural areas. The activities proposed in the project are designed to remove
barriers to the wide-scale utilization of renewable energy and low GHG technologies to meet
the basic electricity needs of individual households in terms of lighting, power for radio-
cassette/TV and income-generating activities. In turn, this project will help with the initiation
of the intended renewable energy programme of the Government of Botswana and to
encourage the development of the private sector industry in the provision of renewable energy
in the country.
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SECTION I: Elaboration of the Narrative
Section I-PART I: Situation analysis

Context and global significance

For people and markets located away from the main electricity grid, the absence of reliable and affordable
renewable energy technologies for electricity generation has meant that the only possibility for the provision
of electricity services is through small fossil fuel-based generators. In the absence of petrol or diesel
generation, rural households rely largely on paraffin for lighting and dry cells/batteries to power radio-
cassettes/TV. In addition to the respiratory and eye problems associated with prolonged exposure to paraffin,
smoke and soot (poor indoor air quality), continued reliance on paraffin for lighting also adds to ever -
increasing emissions of greenhouse gases (GHG). Recent advances in the renewable energy field, especially
in photovoltaic (PV), have meant that some of these remote areas can now be provided with clean electricity
services through renewable energy on a least-cost basis.

According to the Botswana Energy Master Plan prepared for the Energy Affairs Division (EAD) of the
Ministry of Minerals, Energy and Water Resources (MMEWR) in June 1996, Botswana has an explicit
commitment to equalizing the distribution of economic benefits between all parts of Botswana society.
Energy, like education and health services, is a basic household need. For the long-term success of
Botswana’s economy and its society, access to basic energy services (cooking, heating and lighting) is
essential.

The renewable energy resource situation that has been assessed during the implementation of the PDF B
phase confirms that solar energy is available in abundant quantities, more or less equally distributed over the
country throughout the year. Other renewable energy sources such as wind are limited, location specific and
unevenly distributed during the year. Biomass energy is one of the main renewable energy sources currently
being used in Botswana for cooking and heating. However, available biomass resources (both w oody
biomass and agricultural residues) are insufficient to generate and distribute electricity on a sustainable basis.
As a result, the main focus for making use of renewable energy resources in Botswana will be on solar
energy to be used with various PV-based electricity generation technologies; i.e., mobile solar systems, solar
home systems, battery charging stations and mini-grids.

The Energy Master Plan proposes access to electricity through connection to the national grid, off-grid
connection or PV to all those households where it makes economic and social sense, and improving the
affordability of electricity to households. It also identified the following factors:

e Electrification planning should be integrated with other development planning; and
e Rural electrification should be regarded as part of the national electrification programme, albeit with
different objectives and requirements to urban electrification.

With regard to renewable energy-based electrification, the Energy Master Plan states that PV electrification
should be part of national electrification planning. Planning of PV electrification needs to take cognizance of
grid expansion plans, and should be funded under the same principle that justifies grid rural electrification.

Rural electrification has been an important component of the national development agenda for Botswana.
However, the high cost of rural grid electrification programmes have been a barrier, with the result that
approximately 17% of the total rural population has access to grid electricity services, compared to 36% in
the urban areas.

There are several previous / ongoing studies conducted in respect of PV. These include the JICA Master Plan
Study on Photovoltaic Rural Electrification (MPS). The MPS was designed to formulat e a master plan for the
promotion of rural electrification in Botswana by using PV systems over a ten -year period, starting in 2003.
The outcomes of the MPS have been largely used for the preparation of the UNDP-GEF supported
Renewable Energy Based Rural Electrification Programme and furthermore it forms the basis for the same.
The objectives of the MPS were to:
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e  Supply solar electricity, quickly and under affordable conditions, to households in rural areas that
cannot benefit from grid electrification and other energy supply services;

e Implement the PV rural electrification project at the least cost practicable and in a financially feasible
and sustainable manner;

e Integrate with infrastructure projects required for a specific region or area; and

e Expand environmentally friendly energy use.

Other prior initiatives on renewable energy-based rural electrification are:

Botswana Renewable Energy Technology Project;

Manyana PV Project;

National PV Rural Electrification Programme;

Motshegaletau Centralized PV System; and

Global Environment Facility - Small Grants Programme (GEF -SGP) Solar Lantern Project.

Barriers analysis
The following barriers to the utilisation of renewable and low GHG technologies in rural areas in Botswana
were identified during the preparation phase of the full-scale project:

e nformation and perception: Insufficient knowledge about available technologies and technological
developments; financial institutions being insufficiently aware of the financing needs / possibilities
associated with the renewable energy sector; consumers not aware of the technologies that are
available or have a wrong perception about what that technology can / cannot do, or how it is to be
used / maintained;

¢ Financing: Donor-funded projects creating unrealistic price expectations amongst consumers; private
sector companies in the renewable energy sector having difficulties raising sufficient credit to finance
their operations; payments required from customers being either too high or too inflexible, resulting in
a very small uptake and extremely slow market growth for PV systems;

e Technology: The balance between component quality and price is delicate and when components are
too expensive, users may choose not to use them; poor people are being asked to ‘experiment’ with
technologies, that is something that they can not afford to do; even the smallest interventions by
customers (e.g., checking battery water levels) can be problematic;

e Legal and policy: The existing legal / policy structure is not particularly conducive to the growth of the
renewable energy sector; and

e [nstitutional/organisational: Donor-funded projects are often implemented by public sector institutions
rather than by the private sector; renewable energy is not yet considered an integral part of the
country’s rural electrification efforts; a weak link exists between the public and private sectors in
respect of renewables.

The research on barriers has identified a number of premises or preconditions that an ideal delivery model
for rural electricity based on renewable energy must adhere to, namely:

e It meets the demand of the rural customer as much as possible. As the rural customer is not one
homogeneous group with the same demands and equal financial means, the ideal delivery model must
be flexible enough in its technology and financing mix to suit the needs of the different market
segments;

e [t forms an integral part of an existing rural grid electrification programme. This means that the
ultimate responsibility for the delivery model should rest with the same institution/authority
responsible for rural grid electrification and that a project format for the implementation of the model
is avoided;

e It promotes accessibility of information, actively create awareness and allows quick incorporation of
new technologies (flexibility);

e It promotes close cooperation and collaboration between the public and private sectors and allows for
ongoing human resources development (training) and development of a commercially viable
renewable energy sector;
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e [t provides affordable off-grid electricity and renewable energy to customers in an efficient and
effective manner;

¢ Incorporates methods for reducing theft of solar equipment; and

e It includes national standards and codes of practice for renewable energy systems to ensure consu mer
protection.

This project is designed to remove barriers to the introduction of renewable energy -based systems (notably
PV) to meet the basic energy needs of rural communities in the targeted villages. It will adopt a market
transformation approach to the PV market and is consistent with the terms of GEF Operational Programme 6.
To the extent that it helps stimulate greater sales of PV to households and institutions, it will also help reduce
both the incidence of respiratory and eye problems attributable to paraffin soot and the risk of hut fires. The
proposed project activities would not take place in the absence of UNDP and GEF support, making the
project activities largely incremental. Please refer to a detailed incremental cost analysis, including an
incremental cost matrix, in Section II, Part I.

Stakeholder analysis

The development of this project proposal has been undertaken in a participatory fashion, consulting the
major stakeholders throughout the process. This process began with a detailed socio-economic study of
representative rural consumers; both those who have used renewable energy products and those who have
not. In addition, consultation was undertaken with a wide range of groups and organisations who are
stakeholders in this process, including representatives from the supply chain (end users, dealers, importers
and international suppliers), NGOs, community based organisations, consultants and training institutions.
Consultation was undertaken during the three stakeholder workshops held in March, June and September
2003 in Gaborone. Numerous meetings were also held over a nine-month period with key stakeholders on an
individual basis.

Specifically, stakeholder consultation was undertaken with: EAD, MMEWR, UNDP, BPC, Ministry of
Finance and Development Planning, Department of Meteorological Services, representatives from local /
district authorities involved with rural development, the University of Botswana, Department of Vocational
Education and Training, Madirelo Training and Testing Centre, RIIC, BOTEC, the financing sector,
Botswana Bureau of Standards, Japan International Cooperation Agency, private sector companies involved
in providing renewable energy, the National Aids Coordinating Agency and other health -based NGOs, the
Citizen Empowerment Development Agency, Botswana Community Based Organisations Network and other
rural consumer representatives and the Botswana Congress of NGOs. In addition, consultation with
representatives from similar UNDP/GEF projects, including the on-going project in Lesotho, was
undertaken. Please refer the detailed description of the Stakeholder Participation plan in Section IV.

The project contributes to achieve UNDAF objective 1 of the environment area: fulfil its obligations under
the global and regional commitments and goals that it has signed. The project is also in line with MYFF
2004-2007 Goals and Service Lines 3.3” Access to Sustainable energy services”, and wholly meets with one
of its Core Results under this Service Lines: “Access to energy servic es, electricity or cleaner fuels in rural
areas increased”. Associated outcome in the Country Programme (2003 -2007) with the project is “Improved
awareness and understanding among decision makers and the public of linkages between environmental
sustainability and human poverty and well-being.” The project also contributes to the Country Programme
output of “National capacity building of key government institutions, NGOs, and private sector strengthened
and improved”.

Baseline analysis

This project is designed to remove barriers to the introduction of renewable energy -based systems (notably
PV) to meet the basic energy needs of rural communities in the targeted villages. It will adopt a market
transformation approach to the PV market and is consistent with the terms of GEF Operational Programme 6.
Because this project is not requesting financial assistance from GEF for a subsidy per Wp of the PV
equipment installed, incremental costs associated with this project are considered to be the costs of the
activities designed to remove the barriers to PV electrification and to stimulate the PV market in rural
Botswana. For this reason, the project will focus on putting conditions in place for long-term Government
subsidies, stimulating cash sales and designing rural savings, credit and leasing mechanisms by the private
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sector in combination with non-finance related conditions required to expand the market further (i.e.,
awareness, policy framework, training and institutional strengthening).

Furthermore, market survey information suggests that rural customers in Botswana use between 8.5 and 11.5
litres of paraffin per month, costing between USD 4.5 and USD 6. Battery expenses (for radio and torch)
may run to an additional USD 4 to USD 5.5 per month, raising the monthly expenditure on lighting and
entertainment to between USD 8.5 and USD 11.5. Because the costs of a PV -based system are still high in
Botswana — USD 160 for a mobile system and USD 1,100 for an average 65-75 Wp system, including
installation and a three-year maintenance contract - there are incremental costs associated with the purchase
of PV systems.

However, market surveys show that over the five-year project period, the market for PV-based system in the
targeted 88 villages could reach almost 35% of the 5,152 rural customers targeted for the PV lantern / LPG
systems and around 10% of the 1,373 customers targeted for SHS. This would lead to CO, emission
reduction from the introduction of PV-based systems for the supply of electricity for lighting and
entertainment of approximately 52,000 tonnes of CO, over a 20-year period (based on an average 10 litres of
paraffin savings per month per household). CO, reduction per litre of paraffin is taken as 3.2 kg. It is
estimated that replication of the project activities to other parts of the country could reach between 25% and
35% of the current 140,000 to 160,000 rural customers. Extrapolating from the CO, calculation for the 88
targeted villages, the total reduction in CO, as a result of introducing PV-based systems for the supply of
electricity for lighting and entertainment is equal to approximately 345,000 tonnes of CO, over 20-year
period (including the 52,000 tonnes of CO, reduction from the 88 targeted villages).

Section I-PART II: Strategy

Project Rationale and Policy Conformity

There are several reasons to promote the use of PV in Botswana through the removal of barriers. First is the
fact that, at present, 65% of all villages (approximately 300) and 100% of all localities (381) with more than
200 people are not connected to the grid. In terms of households, 83% of all rural households are not yet
connected to the grid. Even if the grid connection is extended as planned, by 2009 there will still be 194
villages and 379 localities, or 42% of all rural villages and 99% of all localities in Botswana that still require
electricity services.

Botswana has excellent solar conditions, with an average of 320 clear, sunny days per year and an average
global irradiation of 21 MJ m™/day throughout the country. Therefore, introducing individual PV systems
would make it possible, in the long term, for an estimated 25-35% of the 140,000 to 160,000 rural
households to have their basic electricity needs met from the locally available solar resource. This will have
the effect of reducing the number of liters of paraffin used for this purpose by 100 -115 million over the 20-
year life of the equipment. This will lead to global benefits by reducing GHG emissions. Thus, it is expected
that the introduction of PV systems for the provision of electricity services in Botswana will generate a
reduction of approximately 345,000 tonnes of CO, over a 20-year period, based on an average reduction of
108 million liters of paraffin. Please refer to the incremental cost analysis and matrix in Section II, Part I for
more details.

Removal of the identified barriers to the use of renewables / PV will also provide the private sector with the
necessary incentive to improve their services and extend / set up new businesses for the sale of
renewables/PV systems. This will benefit rural customers in Botswana in that they will have access to
environmentally clean electricity services without the long wait for the arrival of grid-connected electricity,
or they will have access to alternative energy services in places where the grid is already connected. The net
result will be four-fold:

Provide rural consumers with a better quality of life;
Create opportunities for income-generating activities based on the availability of electricity services,
thus assisting in poverty eradication;

e Have potential to substantially reduce the rural energy sector carbon emissions; and
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¢ Eliminate safety hazards associated with candle and paraffin fires, while simultaneously providing
better indoor air quality (decrease the number of smoke and soot-related health problems associated
with prolonged exposure to paraffin fumes).

Project Goal, Objective, Outcomes and Outputs/activities

Rural energy is recognised as an important element of rural socio -economic development — not as an end in
itself, but through the services it makes possible. In this way, PV systems can have a significant impact on
the lives of rural users. For example, energy can provide services such as the extension of daytime activities
through lighting, entertainment by means of radios and televisions and pumping of potable water.
Furthermore, PV projects in Botswana have always been implemented to provide social and communal
services (e.g., powering health centres, schools and communal centres). These social an d communal services
can spark the provision of income-generating activities. For example, small solar systems may help promote
productive activities (e.g., bars, restaurants, rural cinemas, telephone shops, technical and artisan
workshops), powering small tools and appliances (drills, soldering irons, blenders), lighting and radio/TV. In
this way, the provision of PV has helped to contribute to rural employment creation, albeit on a small scale.
The proposed initiative will take pro-active measures to promote productive uses such as these.

Global objective: To reduce Botswana’s energy related CO, emissions by substituting fossil fuels (petrol /
diesel, wood fuel, paraffin and coal) with PV and LPG, for the purpose of providing basic energy services to
rural homes and community users.

Development Objective: To improve people’s livelihoods by improving their access to and affordability of
modern energy services and assist the Government of Botswana with the initiation of a renewable energy
programme for the rural areas, thus reducing the dependency on imported fossil fuel.

These objectives would be achieved by project activities designed to remove barriers to the wide -scale
utilization of PV and LPG for providing energy services. The project will consider the institutional, financial
and market instruments necessary to demonstrate the viability of using the private sector to participate in the
process of sustainable development in rural areas through the delivery of basic energy services through PV
and LPG.

The project consists of six components. Each of these six components is composed of an immediate
objective, specific output(s) and a number of activities. By achieving these immediate objectives, the project
will contribute towards the achievement of the gl obal and development objectives.

1. Delivery of technology packages: To implement three different delivery models targeting different end-
user groups and making use of different PV and PV/LPG -based technology packages.

2. Policy support and policy framework: To assist with the development of policy and institutional
arrangements conducive for the integration and provision of off-grid electricity services within the
existing rural grid electrification programme.

3. Awareness raising and changing of perceptions. To increase awareness and change perceptions
among the general public, decision-makers and rural consumers on the potential role of PV and LPG
in meeting basic energy needs.

4. Private and public sector strengthening and training: T o strengthen and support the public and private
sector working in the PV and renewable energy sector to provide better quality of service.

5. Financial engineering: To assist with the development of appropriate financing mechanisms for the
larger scale dissemination of PV-based technologies to rural customers.

6. Learning and replication: To disseminate experience and lessons learned to promote rapid
implementation of rural electrification based on renewable and low GHG technologies throughout the
country.

Project Indicators, Risks and Assumptions

In implementing the proposed initiative a number of risks exist. A first level of risk relates to the rural
consumers who might not approach the rural sales outlets for either PV Lanterns and mobile systems/LPG or
SHS technology packages as a result of a) lack of awareness and b) lack of sufficient funding to purchase
what are very expensive technological solutions for most rural customers. This risk has been mitigated
through a number of activities to increase the awareness with rural customers (comp onents 1, 3 and 6),
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design appropriate funding mechanisms tailored to the needs and abilities of rural customers (component 2)
and through Government subsidies, that decrease from 80% the first year, to 60% in the fifth year of the
project period.

A second level of risk relates to the fact that there will be a permanent need for subsidies for rural
electrification in Botswana, whether based on grid extension, isolated mini-grids or stand alone household
systems. The current allocated funding from the Central Government is committed under the NDP 9 and
there is no institutionalized financial mechanism reaching beyond the project period of five years. There is
clearly a risk that without continued subsidies up to levels of 80%, no (renewable energy-based) rural
electrification will occur after the project period. This risk has been addressed within the project through
activities that focus on awareness raising with key decision-makers (components 1, 3 and 6), policy support
to include renewable energy-based electrification as a least cost option for rural electrification into national
policy and plans (component 2) and by creating an implementation infrastructure for cost -effective and
efficient delivery of renewable energy-based electrification to rural customers throughout Botswana
(components 4, 5 and 6).

A third level of risk relates to the continued participation of the private sector who are considered to be the
prime movers for implementation of the proposed initiative and to continue renewable energy -based rural
electrification long after the project period has come to an end. Their active involvement could be lacking as
a result of a) not having in place a skilled and informed labor force for design, implementation and
maintenance services or b) not having sufficient incentives in place to justify involvement and investment by
this sector. These risks have been mitigated by activities that relate to training and private sector
strengthening (component 4), the provision of subsidies on hardware from Gover nment, combined with
setting up appropriate financing mechanisms for rural consumers (component 5), and by giving the private
sector the lead role in implementing the proposed activities. Furthermore, the principle of Government
creating the enabling environment for private sector implementation that has been adhered to in the proposed
initiative — in combination with the above components - sends a clear message to the private sector that a
long-term sustainable market for renewable energy-based rural electrification is being considered seriously.
The learning and replication activities included under component 6 add confidence to the existence of a
longer-term market.

The fourth level of risk relates to the replication of the proposed activities throughout rural Botswana. A
combination of activities that have put in place the conditions for replication, such as policy support
(component 2), increasing awareness (component 3), training related activities (component 4), increasing
access to (rural) finance (component 5) and close monitoring of lessons learned (component 6), provide a
solid basis for replication. However, this is going to be largely based on successful implementation of the
here proposed activities in combination with continued Government support (mainly financial support
through subsidies) after the 5-year GEF support has come to an end.

The fifth and final level of risk relates to the very high HIV/AIDS infection rates in Botswana, reaching
approximately 30% of the rural adult population. This is not a risk unique to this project, but one that can be
found in each and every activity being implemented in Botswana. Although the Government of Botswana is
expending substantial time and effort to tackle this problem on a national basis, very few ef fective risk
mitigation activities can be made available under the proposed initiative other than programming additional
financial resources for training and capacity strengthening. This is necessary as more people will need to be
trained to ensure sufficient available and qualified personnel for the longer term. It should also be mentioned
that early deaths from HIV/AIDS will result in loss of income for already poor rural households that will
have an immediate effect on those households’ ability to purcha se consumer goods, including PV systems.
No effective risk mitigation activity under the proposed initiative is capable of dealing with this national
macro-economic phenomenon other than the possibility to increase the already substantial Government
subsidies.

In addition to the above listed activities to mitigate the identified risks, there will be permanent monitoring of
risks and activities to mitigate these risks by the project management team. Instead of following a cast -in-
stone project plan, the project management team will adhere to ‘flexible programming’ to ensure that pitfalls
in programme design, planning and implementation are immediately dealt in the most appropriate manner.
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Although this type of programming is not specifically related to an identified risk, it does increase the
implementation efficiency of the proposed activities.

Expected global, national and local benefits

In summary, this project aims to integrate the use of renewables for rural electrification into Botswana’s
national development programming, including allocation of long-term (institutionalized) financial assistance
for such programmes. The Government has allocated subsidies of between 60-80% towards the cost of
providing basic electricity services to approximately 6,500 rural customers as part of the proposed project.
This project also encourages the development of a strong private sector involvement in PV activities by
making appropriate financing mechanisms for dealers and suppliers and consumers available, as well as
training and activities to improve product and service quality (e.g. codes and standards, including
enforcement).

Component 6 of the project has been designed to replicate models, approaches and lessons learned, both
within the 88 targeted villages and the rest of Botswana. After a successful demonstration during the project
period of a private sector-led model for the delivery of basic electricity services to rural communities, it is
expected that PV companies will expand their business to other regions in the country (some are already
operating country-wide), thus replicating delivery and financing modalities. This replication is dependent,
however, on the provision of sustainable and long-term subsidies by the Government of Botswana. Please
refer to Section IV, Part VIII for detailed information on the most prominent risk for long-term sustainability
of the project’s impacts; i.e. financial sustainability after the project has come to an end. Please note that the
information presented in Section IV has been prepared as part of the request from the GEF Secretariat to
provide detailed information on (financial) sustainability as part of the CEO endorsement documentation. A
mission to Botswana was fielded early March 2005 during which the main actors have been involved in
preparing this information.

Country Ownership: Country Eligibility and Country Drivenness

Botswana ratified the UNFCCC on 27th January 1994. The project has been developed in close consultation
with various key Government Ministries and is supported at the highest political level. The Government
attaches high priority to providing basic energy services to it rural communities, as expressed in its National
Development Plan 9 and by making USD 3.8 million available from its National Budget to imp lement this
initiative in support of this policy commitment. One of the strategic objectives for the energy sector in
Botswana relates to reducing the fossil fuel dependency and promoting the use of renewable energy. Other
objectives include promoting the development of the private energy sector through private participation and
public-private partnerships and studying the potential role of renewable energy, particularly for rural
electrification. The project is fully in conformity with the GEF Operational Programme # 6: Adoption of
Renewable Energy by Removing Barriers and Reducing Implementation Costs. Its focus is on the strategic
priority # 4: Off-grid Renewable Energy for Productive Uses.

Sustainability and Replicability

Key indicators include the number of PV systems sold over the lifetime of the project, combined with the
reduced consumption of paraffin for customers switching to PV -based systems. Another important indicator
is the price of PV systems and the number of dealers involved in the PV market. The project’s monitoring
and evaluation system will make provision for gathering baseline data and track these indicators at regular
intervals. Important project assumptions relate to the market price of paraffin, the willingness of the private
sector and end-users to engage in the project activities and willingness at the political level to provide
subsidies for renewable energy-based rural electrification. Assumptions will be monitored and the project
intervention strategy adapted accordingly. Please refer to the logical framework in Section II, Part II for
more details.

Section I-PART III: Management Arrangements

The programme will be executed by the Government of Botswana, under the UNDP National Executed
(NEX) modality following NEX guidelines and requirements that are set out in the UNDP Programming
Manual. Experience has shown that NEX provides the best opportunity for project support in conformity
with Government priorities and to ensure national ownership. The EAD of the MMEWR will serve as over all
executing agency for the UNDP/GEF full-scale programme. The executing agency will remain accountable
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to UNDP for the delivery of agreed outputs, and for financial management, including the cost -effectiveness
of project activities. The executing agency must appoint a National Director, who supports the project and
serves as a focal point on the part of government.

BPC will be the implementing agency. For the day -to-day operation of the programme, one full-time advisor
will be made available, fully funded through GEF. That advisor will fall under the overall management of
BPC and it will operate based on agreed work plans and according to UNDP rules and procedures.

In addition, the Tripartite Project Steering Committee (PSC) which was set up to steer th e implementation of
the PDF B activities will continue to function throughout the life of the proposed project. It contains
representatives of the executing agency (EAD), the implementing agency (BPC) and UNDP -Botswana who
represents GEF. The PSC will take broad strategic decisions on project implementation. An advisory board
will be set up and it will be formed from a larger audience consisting of representatives from the
Government, para-statals, private sector, financial community, academia, NGOs, etc. T he Terms of reference
for the PSC and Chief Technical Advisor are provided in Section IV, Parts III and IV.

The private sector will have a key role in the implementation of the programme, and are seen as the ‘driver'
of the project. To ensure active participation from the private sector, the project will issue consultancy
contracts to employ existing private sector participants to carry out awareness training, demonstration
projects, work on financing packages, etc.

UNDP-Botswana provides support services upon request from the executing agency in accordance with the
regulations, rules and procedures of UNDP. The nature and scope of support services is described in Section
IV: Letter of Agreement between UNDP and the Government of Botswana for the Provision of Support
Services. The manner and methods of cost-recovery by UNDP country office in providing the support
services are specified in the attachment to Section IV, Part VI.

The Government co-sharing of 19 million Pula will be administered under the responsibility of the Ministry
of Mines, Energy and Water Resources. Monitoring procedures for the administration of the co-sharing
contribution will be detailed at the outset of the project and agreed upon by the Project Steering Committee
in which also UNDP takes seat. In Section IV, Part VII a preliminary disbursement scheme for the
Government contribution has been prepared. Please note that the information presented in Section IV has
been prepared as part of the request from the GEF Secretariat to provide detailed information on financial
mechanisms as part of the CEO endorsement documentation. A mission to Botswana was fielded early
March 2005 during which the main actors have been involved in preparing this information.

In order to accord proper acknowledgement to GEF for providing funding, a GEF -logo should appear on all
relevant GEF project publications, including among others, project hardware and vehicles purchased with
GEF funds. Any citation on publications regarding projects funded by GEF should also accord proper
acknowledgment to GEF. The UNDP-logo should be more prominent - and separated from the GEF-logo if
possible, as UN visibility is important for security purposes.
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Section I-PART IV: Monitoring and Evaluation Plan

The project will be monitored and evaluated according to standard UNDP rules for nationally executed
projects. The Energy Affairs Division of the Ministry of Minerals, Energy and Water Resources will monitor
activities to ensure that they are carried out appropriately and in a timely manner as per the work plan. For
each of the six components, a monitoring plan will be prepar ed during the project’s inception phase.

Following UNDP’s change to results based management the country office has developed a new format for
work plans. That format emphasises achievements (benchmarks and milestones), as well as cost per
output/result. This format will allow for a critical assessment of programme performance as it shows, at a
glance, what activities are to take place, when they take place, the cost for each activity, the responsible
agent for implementation, progress at the end of every quarter, and to facilitate the preparation of the work
plans for the subsequent quarters. UNDP will have the monitoring and reporting obligation for the
programme. In this connection, additional monitoring and evaluation missions will be undertaken by UND P
when this is judged to be required when, for example, there is a need for an intermediate assessment of
progress or impact before a decision is taken as to the continuation of any given activity. This will be done in
collaboration with the executing agency as well as with the implementing partners.

The impact of the proposed initiative in terms of emission reductions is of immediate interest for GEF, as
this is their main mandate. Associated impacts such as market developments for PV operations and
increasing income generating activities are considered important as well as both contribute to the
sustainability of the proposed initiative and hence the (continued) reduction of emissions of CO ,. In order to
properly and practically monitor these impacts it will be necessary that baselines be established prior to
introducing and disseminating the PV based technologies. Further, it will be necessary to identify a number
of (easily) measurable indicators that can be used for the monitoring of the impacts. The im pact monitoring
should be done on an annual basis by the project implementation team and the data collected and analysed
should serve as a management tool for the team to steer and/or re-direct the project’s implementation. Please
refer to Section IV for a more detailed presentation of the project planning matrix/logical framework,
including its indicators for monitoring and evaluation. Please note that the information presented in Section
IV has been prepared as part of the request from the GEF Secretariat to provide detailed information on the
logical framework indicators as part of improving the Monitoring and Evaluation strategy/activities as part of
the CEO endorsement documentation. A mission to Botswana was fielded early March 2005 during which
the main actors have been involved in preparing this information.

Two independent external evaluations will be carried out. One mid -term evaluation after approximately 2.5
years of project implementation and one evaluation will be carried out towards the end of the programme.
The mid-term evaluation will assist the executing and implementing agencies in receiving detailed feedback
on the project operations that can be used to steer and/or re-direct the project activities in case necessary. A
terminal evaluation will assist programme stakeholders to draw lessons learned for use in improving the
quality of future development interventions with similar activities. UNDP regulations have no formal
requirements for an end-of programme evaluation, so it should be needs -based. The evaluation could be done
in collaboration with other development partners.

Annual review meetings involving key stakeholders will be held to review the status of implementation of
the programme. The purpose of the review meetings is to assess the progress made and to take decisions on
recommendations to improve the design and implementation of the programme in order to achieve the
expected outputs. The annual review is to be based on the Annual Programme Report. The project shall be
audited on a yearly basis for each financial year starting in January and ending in December as per the
National Execution and Global Environment Facility requirements. The Energy Affairs Division of the
Ministry of Minerals, Energy and Water Resources shall also cert ify the yearly Combined Delivery Reports
issued by UNDP based on financial statements prepared by the Chief Technical Advisor. Provisional
approval of reports shall be submitted in accordance with the required deliverables and shall take place as per
the defined milestones indicated in the delivery schedule at the start of the project. It is expected that such
approval shall not exceed 10 working days from the notification of the completion of a specific milestone.
On submission of the final report, the Exe cuting Agency shall consult all stakeholders and respond within 21
working days.
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Please refer to Section [V-Part IX for a proposed detailed M&E plan including an indicative budget.

Section I-PART V: Legal Context

This document shall be the instrument referred to as “Project Documents or other instruments” in Article 1 of
the Standard Basic Assistance Agreement between the Government of Botswana and the United Nations
Development Programme, signed by the Parties on 14™ May 1975. The Government counterpart shall, for
the purpose of the Standard Basic Assistance Agreement refer to the Government cooperating agency
described in that Agreement.

UNDP acts in this project as Implementing Agency of the Global Environment Facility (GEF), and all rights
and privileges pertaining to the UNDP as per the terms of Standard Basic Assistance Agreement shall be
executed ‘mutatis mutandis’ to GEF.

The UNDP Resident Representative in Botswana is authorized to effect in writing the following types of
revisions to this project document, provided s/he has verified the agreement thereto by the UNDP -GEF unit
and is assured that the other signatories of the project documents have no objections to the proposed changes:

1. Revisions in, or addition of, any of the annexes to the proj ect document;

Revisions which do not involve significant changes in the immediate objectives, outputs or activities
of the project, but are caused by the rearrangement of inputs already agreed to or by cost increases
due to inflation;

3. Mandatory annual revisions, which rephrase the delivery of agreed project inputs or reflect increased
expert or other costs due to inflation, or take into account cooperating agency expenditure flexibility;
and

4.  Inclusion of additional annexes and attachments relevant to the Pr oject Document.

Audit Clause

The Government will provide the Resident Representative with certified periodic financial statements, and
with an annual audit of the financial statements relating to the status of UNDP (including GEF) funds
according to the established procedures set out in the Programming and Finance manuals. The Audit will be
conducted by the legally recognized auditor of the Government, or by a commercial auditor engaged by the
Government.

Section I-PART VI: Annual Budget

Please find presented on the next page an overview of the Annual Budget that will be available for project
activities. The available budget has been divided by source; i.e. from GEF and from the Government of
Botswana. In Section III a detailed work plan and subsequent bu dget has been presented in the ERP (Atlas)
format (i.e. the UNDP internal project management and accounting software).

13/102






¢01/ST

£9%°9¢9°¢ 1LS°616 062°606 980°69L 096°69% LSS'89¢ 1A0D)
000°000°¢ 000°S8Y 000°S0S 000°08S 000°00S 000°0€6 RiE) TVLOL
£91°9€9°9 LS YOY 1 06T YIH1 980°67¢ 1 096°696 LSS°861°1 [e10],
0096 0T¥91 0Tr91 0T¥91 029°0T 078°9C “JA0OD
000°S0T 000°1¢ 000°T¢ 000°T¢ 000°T¢ 000°1¢ BE(S)
uonen[eAy 2 SULIO}IUOJA
00L°102 0CHLE 0CHLE 0CHLE 079°T¥ 0Z8°LY [e10],
099°96 00t°91 00t°91 0TH91 079°0T 078°9¢ “1A0D)
000°S6¢€ 000°6L 000°6L 000°6L 000°6L 000°6L dd4D uonedndoy pue Suruied|
9 Juduodwo)
099°16% 00¥°56 00¥°56 02H°56 02966 078°S01 [el0],
098°6L 000°8 000°8 0TH91 079°0¢ 0789T “1A0D)
000°009 000°0S 000°0S 000°0S 000°0S 000°00% J9D SurPduISuY [eURUL]
G Juduodwo)
098°6L9 000°8S 000°8S 0299 079°0L 078°9Zh JeloL
96 L6V 08T°¢L 088°0L 9T 79€°¢8 791°861 “JA0D
000°0SS 000°SHT 000°SHT 000°00T 000°02 000°0% J9D Sururea],
Ib6°L10°T 08T81C 088S1C 9TTIE 29€°€01 791°861 oo pyuduodwod
009°66€ 08C°¢L 088°0L 08969 08t°C8 08T°L01 “1A0D)
000°00S 000°00T 000°00T 000°00T 000°00T 000°00T J9D Suisiey] ssoudIBMY
¢ Juduodwo)
009°668 08CT°¢LT 088°0LT 089691 08t°C81 082°L0T [e10],
07996 00¥°91 00%°91 00¥°91 029°0T 078°9C “JA0D
000°0S¢ 000°0S 000°0S 000°0S 000°0S 000°0S J9D [euonnnsuy/Lrog
. . . . . . 7 yuduodwo)
0¥9°9%¢ 0099 00t°99 00¥°99 079°0L 078°9L [e10],
LS0°69€°T T6LSIL 01€0T1L €8%°6TS 8€9°1CT v€8°S61 1A0D)
000°009 000°0% 000°09 00008 000°081 000°0%¢C Bics) darempaey Supudwdpduy
g ‘ ¢ ¢ ¢ ¢ 1 Juduodwo)
LS0°696°C T6LSSL 0TE0LL £8%°509 8€9°101 vE8°SEY [e10],
[ejol, S Jed X .v PLUED Y m BLUED Y N JBI N ﬂ RUESD N saejjoq w: E_ sjunowre =<

BUBMSIOF JO JUIWUIIA0L) JY) PUE JHD Y} JO SUOHNQLIIUO0D YSe)) /333png [enuuy :JA }1ed-] U0IIS




¢01/91

‘uonjeuswoduwr
10} SUOIJEPUSUILIOAT Surpnjour
‘poudIsop  UOSq  QABY  JUSUISOIOUD
Ioj swsiueyosw pue pojepdn  uoaq

oAey oonoerd Jo sopoo pue sprepueis Ad

‘uoneyuswodur syt 103 Surpuny
Jo uopneooe oy urpnpour ‘sued [euoneu
OJUl PRJeISOIUI OI8 SIANIANOR UONEBIINI[D
ALRS paseq-A31oud o[qemauay

"owres oy} Jo
WISIUBYOSW JUSWIOIOUS pue uonejuswadul
UE J0J SUOIEPUSWIIO0da] Surpnyour ‘@onoexd
JO sapoo pue spiepuels Ad Sunsixo A[JuaLmo
oy ojepdn/pustue AIBSS203U JI PUB MITAY

"UOISN[OUI YOns I0J SUOHEPUSUIIOII
Surpnpour  ‘suejd pue Aorod (euoneu Jjo
1ed opew oq UBD UONEOYINOJ[O [BINI paseq
-A310U0 O[qEMOUdI MOY UO SJUSWISSISSY

“JUQIOLNSul
9q I IO PIdIOJUS oq JOU [[IM SWRISAS
Ad 103 9onoeid Jo sapoo pue sprepuels Sunsixg

“PAJRUIPIOOD-UN 9q [[IM UOHEIIJLIIOS[S [BINI PUE
SO[qeMaUd]I ‘ASIOUS [RINI UO SOAIIENIUI SNOLIEA

‘Surpuny pue 11oddns

reonijod Suryoe[ Jo Jnsal e se pajuswo[duur

9Q 10U [[IM UONBIGINII[Q [eInI AJ U0 ApmiS
ue[d I0)SeN Y3 Aq PIpPIA0Id SUOHBPUSTOINY

‘Suruueld (UO1IBOIJINOJ[Q [BILY)
[eUOI}BU OJUI PAIBIZAIUL 9q JOU [[IM SONIAT)OR
UOIIEOIJLIIO[d [BINI PISeq-ATIoUd 9[qemaudYy

YNIOMIWIRIJ
£Lorjod pue
ja0ddns Ad1j0g

1z yuduodwo)

707°9STY ASN :[¥I0L
(JuSWuISA0D Pun-ur) 00006 ASN
(s1osn-pud) GH1°26°T ASN
(euemsjog Jo 1AD) £50°69€°C ASN

(499) 000°009 ASN
:JS09 EHQOEO.SSH

Z027°90€Y SN TeI0L

(JuemuIdA0D Pury-ur) 000°06 ASN
(s1osn-pud) SHI°L61°T ASN
(euemsiog Jo 1AD) £S0°69€°C ASN
(499) 000°009 ASN

(DaLo4d ‘Ddd pury-ur) 000°0S ASN

150D

(0d104 “Ddd Pur-un) 000°0S ASN 150D

“SJIUN UOBOIJ11)09[0-a1d [eInI JO sueow
® Se swo)sAs yons jo dn Fureos aqqrssod
10} SuonEpuawwodal 0} Jurpes| suonerado
puS-mur AJ uo SulpueisIopun paseaIdu]

"SWRJSAS HJT pue
Ad Y Surpesp Arunuuod J0309s djeALd
oyl UM YImoI3 pue AJIAIJOB PISBaIdu]

*(so3e[1A 88 Y} UI A[qeIOU) SEaIR [BINI
ur urjood 10] DJT JO SN PAsSEIoUl pue
SWAISAS paseq-Ad Jo uonedrdde pasearouy

“patojiuowl A[3s01o pue pajerado ‘pajrelsur
9q 1M pUS-TUI AJ 9[IqOoW & 9Fe[[IA dUO U]

"S[opOoW JIpaId pPue 94q A®[ ‘Sa[es [sed BlA
SHS o uoneuawe(dwr ay) Joj pajedie) aq
[114 S33E[[IA PIJOA[s 88 UL SPIOYaSNOY €/ €[

"SWA)SAS DJT/UIouE]
Ad Jo uonejuowedwr ay) 10j pojedie; aq

1A SISe[[IA PAJOJ[AS 88 UI SPOYISNOY ZGT°S

*A[UO Seale [eINI Pasiueqin pue
ueqIn uo Snooj [[im Surjood 10} DT PoMod

MoI3 (ou JO) [[BWS QALIR[A1
YIM Q[eds PIWI] B Je y3Inoyje onunuood
[ 9sed oy} Apuolmnd SI st 10J09s djeAlrd
ysnoiy) suroiue] AJd pPue SHS JO Sdes yse)

‘partoddns AjoAnoe s[opowr AI9AI[Sp AJUo Ay} 9q
114 93e[1A 3071d Quo ur pLS-Turu pajuswo[duwr
DHLOd oy pue sadefia jofid  dar
Ul [OpPOW JJIAIDS-10J-09 Pojeniul yDI[ Oyl

BJRI)S J[WOU0Id
-01J0S JUIIIJIP J®
pauwile gunueuly
pue sageyded
A3o[ouyd9)
Jud.RJIp

)M SPpow
KIIAT[OP 394Y)
Sunuawdduy

:1 Juduodwo))

JUURIdU]

ANBWIIY

aurpaseq

Ay1andy 19loag

SISA[eUY 180D [BIUWR.IIU] ] LYVd-II U0

JUIWAIIUT JHD PUB YIOMIWERI SIMSAY 13eNS I NOLLDAS




COT/LT

[eINI UO SNO0J eyl sassoursnq (Surdiowo)
jsguowre  pauaiSuons  U9dq  dABY
(Ad Alqeiou) 103109s AZI0UQ 9[qEMOUAI
oyp ur S90IAIdS  juowido[orsp  ssoursng

*S]oAQ[ Ajtenb o1qeidoooe 03 paaoidur
Ud9q Sey SWOISAS paseq-Ad I0J SOOIAIOS
So[es IoJe pue JFULIOIUOW  ‘UOIIB[[BISUl
oy} UuOo  OFpo[mouy  [eOIUYod) YL

‘poudyiSuans
uoaq sey (Ad A[qeiou) UOIBOLLIO[D
[eInI  paseq-ASIoUQ  O[qEMAUSI  JOUMNJ
0] SOOIAIdS 9pIAoid 01 pue IomOwRI)
Korjod & apraoad 03 Lnqiqe s,10300s o1qnd

soonoeId 159q (0 ‘SWAISAS A J JO QoUBUIUIEW
pue uoneesur  ‘Suizis  (q  ‘SWISAS
A310u0 9[qeMmaudl J[eos-[[ews Jumoueul (e
se ons so1do) JUBAS[I UO SOSINOD [BOIUYDd)
Jo AKpouea e juowedwr pue dopoasqg

‘Juowdooaap Aorjod
01 pIe[I sIopewWl JOoJ Sururen POIBULIED
Jo uorsiaord y3noryy oseq 20Inosal uewny
Sunsixs oy Suneyoeded YPm qVH ISISSe O

“UOTJBOIJLI}OD[D
[eIn1  paseq-ASIous  9[qemoual  soFeurwr
jey} yun e jo Juruunt pue dn Jumes oy
i (KAouode Sunuswedunr ayy) DJg ISISSy

-3unsIxa
-UOU JO/pPUB Jeam dIe 10J03s A3Ioud 9[qemoudl
oy  ur soolazes  juowdooaop  sseuisng

"ATuo sinoudirdonuo
Jo loqunu [[EWS B PIM J[qe[lEAR pUB
MO[ 9q M (SOOTAIOS S9[es Ioye “SuLIojiuour
‘uone[IeISuUl) SWAISAS Paseq Ad O} pIesol yam
suonjuaAIdiul Arpenb 1oy Ayroedes 10309s 9jeALI]

“payIy oq q]im
UONBOIJIIOS[O [eInI Paseq-A3Ioua  9[qemaual
oresodioour jeyy sueld pue Aorod [euoneu
Jo uonejuowd[dwr pue uisep 10} Ayoede)

Sururex
‘uruay)3ud.as
10393s d1qnd
pue deALd

:p Juduodwo)

009°666 ASN :TI0L
(justwuIoAon pun-ur) 000°00T ASN
(euemsiog Jo 1AD) 009°66€ ASN

(499) 000°00S ASN
:JS00 TRIUAUWISIOU]

009666 ASN :TeI0L

(uetuIsA0D pun[-ur) 000°00T ASN
(euemsiog Jo 1AD) 009°66€ ASN
(499) 000°00S ASN

21800

0dsn  43s0p

"S[OpOW SHPAID PUB LI
‘suraes ‘9Aq Ae[ ‘safes ysed (pozipisqns)
y3noryy swaishks DJIT/Ad Pue Ad Jo
oyeydn pasearour JOj UONIPUOD JUSIJIIINS
jou Jnq Aresseoou e Junpeard AqoIdy)
‘SIOSN-PUS [BINI (JIM SSOUSIBME PISBIIIU]

“UOTJBOTJLIOS[D
[eni 10§ A310u9 o[qeMAUAI/ A J
JO osn  pasearour  I0j  I0oMduIel
[euonmnsur  pue Aorjod oy ooeld

ur Sumnd 10J siseq & 3uneard Aqaioy
‘s1oewWl UOISIOAP (A9Y) ym suondoorad
paSueyo  pue  SSOUAJBMEB  PISeAIOU]

*019 ‘(S19SN-pUD TRINT) SMOUS (peO)
09pia paromod AJ °‘S[OOUOS [BOO[ ‘BIpOWI
-pu ‘(sioxew uoisoop) sdin p[oyy se yons
sageyoed uoneWIOJUI pue SSOUdIBME IS}
Suuoalep jo skem ojeudoirdde asiue3iQ

"SIOSN-PUS [BINI SE [[9M SE SIayew
uoIsap [joq Joj sadeyoed uonewaoyul
pue ssouorzeme poyeSiey  dojoasp  of

"suonenIs
PLIS-JJO UI SJIAIOS AJIOLI)O9[9/3UnySI| JUSIOLY
puE 9Jes ure}qo 03 S[[dd AIp Pue SI[PUBD
‘unyered o1 oAnjEUISIR UR SE ‘A SulZInn jo
[enuajod oy} Jo areme A[[nJ JOU oIk SIOWNSUO))

“UONBOIJLIO[d [eInt ul Ae[d ueo
A3109U0 9[qEMAURI/A J 1Y} 2]01 AU} 0} pIe3al
)M POZNISUSS A[[NJ 10U SIOYBW-UOISIOA(]

suopdadaad
Jo Suigueyd
pue guisre.a
SSAUAIBMY

:¢ Juduodwo)

0¥9°96€ ASN :I¥I0L
(justwuraAoD puny-ur) 000°0S ASN
(euemsiod Jo 1AD) 0+9°96 ASN

(499) 000°0ST ASN
:JS09 ﬁﬁcmamﬁoﬁw

0v9°96€ ASN :TeI0L

(JuemuIdA0n pury-ur) 000°0S ASN
(euemsiog JO 1AD) 0+9°96 ASN
(1d9) 000°0ST ASN

150D

0dsn Asep




C¢01/81

(justwuzaAon pun-ur) 000°0S dSN
(euemsiod Jo 1AD) 098°6L SN
(499) 000°009 ASN

(JuswiuiaA0DH pury-ur) 000°0S SN
(euemsiog Jo 1AD) 098°6L ASN
(499) 000°009 ASN

:1S00 [BJUSWAIIU] (9reALIg PUR-uI) 000°0T SN 350D (103008 9yeAlrd puny-ur) 000‘01 ASN 350D
‘(ooueurq
Jo Anpswuny  pue QVH) JUSWUIdAOL)
BUBMSIOq oy Kq UOIJBIOPISUOD
10J premiof nd uoaq oAey uonejudw[duur -uonjerodo ojur jnd pue pausIsop aq jou [[Im
IIoY} I0J SUOLBPUAWIIOOAI pue pauSIsop UOI}BOILI}O[d [BINI PISBQ-ASIOUD S[qBMOUDI
Udd(q 9ABY UONBOYLIIOO[O [BII  PIseq ‘uonejuowaduur JOJ SowaYOs ApIsqns (A1ess900u) WId)-3U0
-A310U2 o[qEMOUdI IO} SOWYDS ApIsqns | S} IO}  SUOIEPUSWIWIOddI  Furpnjoul

Jo wioy oy ur Sumoueuy uLo}-103u0]

"sowayos a9juerensd ajqejdaooe
ue ojdwexo 10] ySnoxy o[qe[TeAR
opew Uodq sey sio[ielar Joy  [eydeo
JUSUISIAUT  JO  AN[IQR[IBABR PUB SS90V

"pauIe)qoO AIB SIJIAIIS AFIQUD
[eInx 103 sowyos Suroueuy ojeudordde

‘SwIo)sAs DdT/Ad Pue Ad JI0J Qwoyos
Apisqns (wi10)-3u0[) d[qeureisns & ugIsop 0J,

"BUBMSIOF UI SUOTIIPUOD [eINI 10U
jey) Swayos Suroueuyy Id[relar e doe(d ur ng

"SOOIAIIS
A310U0  [BINI  Paseq-ASIOUD  J[qEMIUAI
Suneurwessip Joj swisueydow /  suondo

‘sorueduwios pue SIOWNSUOD
Ad Suroueuyy 10J 9[qe[IEAR d1B SPUIY PAIWI]

“JoIew Ay}
Jo uorsuedxa oy 03 joauUsN0q Iofew € AW093q
[[14 ASnpul pue SIaWNsSuod A 03 Suroueulj
Jo oer oy ‘spuedxd A[MO[S 103IBW I} SY

"SINJJ0 Ja3Ietd A d Sy} Ul JUSWIISIAUL 10 I0J

SurrouIduy
[edUBULY

dn Sumes uo ssouduadxo  9|qen[eA | Suroueul S[QBIA 9JBN[BAD PUR }$9) ‘USISOp O], | SuIpuo] [emjoe S[NI AIoA )sa1djul awos idseq :G Juduodwo)

9%6°L91°1 ASN ‘&0l
9%6°LP1‘T ASN ‘[eI0L (JuswursA0D pury-ur) 000001 ASN
(QustrwsA0n pur-ur) 000°001 ASN (euemsjog Jo 1AD) 946°L6Y ASN
(euemsiog Jo 1AD) 946°L6Y ASN (49D) 000°0SS ASN

(499) 000°0SS ASN (SreALIdAAD pury-ul) 000°0C ASN (103005 apearid pury-ur) 00001 ASN
:JSOJ [RJUSWIRIOU] 180D (QuowuIaA0L) puny-ur) 000‘0r SN 350D
euemsiog Jjo

soruedwoo A J Aq opew 9q 0} SUOIUIAIOIUL
opp  Jo Auenb pue  soueuwuojred
10J09s [[e10A0 ) Suraordwr  Aqoroyy
‘popraoid oq [[Im QOUBISISSE OPIM 10)03S

"SJUQI|O

uoneroosse Ad, dn jos Amou e Aq pasodoxd
9q P[NOJ 1Y) SONIANOR JOJ QOUBISISSE IPIAOIJ

"SeaIe [BINI Ul sassoursng Surdrows
uo 3Jusnooj smnduardonud AJ [e00] IoJ
Surureny qol-oy)-uo podIEWIEY PUB SIOIAIDS
juowdooaop pue Suruuerd ssoursng IpIA0Ig

‘smoudidonue A J [890] 03 d[qe[IeA.
opew 9q 0} $ISINOD ISAYJ, "SANIAIOE A UO

(-010 “onsst youi oy} SuIssaIppe ‘Sulfoqe]
‘UOIEWLIOJUI) O[OUYM B SB 10)J09S Oy} ISIsse
PINOo eyl SANIAIOE IO} AQQO[ pue asiuegio
0} 59010 uI0[ JoU [[Im s9ssauIsng 10303s Ad YL




l/61

00L°10T ASA ‘[¥0L
(eueMS)O{ JO JAD) 00L96 ASN 00,107 SN :E0L
(49D) 000°S0T ASN (euEMS}Og JO 1AD) 00L°96 SN
:JS09J [ejuaWAIdU] (4gD) 000°50T ASN 380D 0dsn ‘sop
"SISBQ [BNUUE UB UO SWAYDS UOHBN[BAD
pue Suriojruowr joedur ayy Jusworduwy
"SBAJE [BINI UL SALIANOR
‘wred) yJuswaSeueu 109foxd Sunerauad awooul(d pue Juawdo[oAdp uonen[eAy
o) I0J OO} JUSWIOTRURW B SB OAIdS pue 1oIew A J (q ‘Uononpal uoIssIud 70D "INOJ0 [[IM pue SULIOJIUOJA]
PasA[eue ‘paInseaW USaq 9ABY UOIIUIAIIIUL (e uo syoedunr FurIOIIUOW JOJ UOTJBOIJLIdA | SPOOYI[AAI] [BINI JO JuswaAoldwl pue uononpal (3oeduy)
posodoxd o) woy SJunnsor sjoedw] | Jo SUBSW pue SIOJBOIPUI ‘OUI[OsEq B USISIP O, UOISSIWS 70D uo syoedurl Jo Suriojuowt oN ;juduodwo))
099°96S ASN :[¥I0L 099°919 dSN :[e10L
(QuauIuIDA0H pury-ur) 000 S0T ASN (JuauruIsA0H puny-ur) 000 S0T ASN
(euemsiog Jo 1AD) 099°96 ASN (euemsiog Jo 1AD) 099°96 ASN
(499D) 000°S6€ ASN (d9D) 000°56€ ASN
:1S00 [BJUSWAIOU] (QuewruroAoD) pury-ur) 00007 ASN 350D (uowruzoAon) pury-ur) 0000z ASN 350D
BUBMS)OE SPISINO/UT OUAIPNE Ja3Ie|
€ 0) 9JeUIASSIP Soouoladxd  juswmnooq
ooerd | (parerodo si pLS-tuiu a1oym 3E[[IA SUO pue
ur st yons 1oj swwerdord uoneurwossip | sage[[ia g8) eale 103foxd oY) ul uonULAIUL
B puB  PJUAWINOOP PpauIed] suosso] | 10ofoxd oy jo joedunm  oyy  9jenjeag
"UONIBIAQ[[® "[OPOW 90IAIS-I0J-09]
Kpaod  pue  spooyreAl]  [einl  uo | 2y jo 3Surfeoss-dn ojqissod 10 suorsnjouod
Ad Jo 1oedwr jo Suipueisiopun poaoxdwy | meip pue ( 109foxd yOIr ) sode[a so1y) ur
[SpOoW 901AJAS-10J-39] Y} Jo uoneuawo[duwr
"SISIXO [OPOW AJIAIOS | )  JUOWINOOP  pueB  JOJUOW  A[39SO[)
-10J-99] UO SJupeW UOISIOAP I0J SIseq
*SIOWINSUOD *A1;unoo 9} 9pIsINo pue
‘1 Juouodwod 1opun paured saousnadxe | pud-pjo  Addns 03  Aomose  oerouad | yim yoq s3osfoxd woly ured 03 AIIqe poywry uonedrdaa

Uo Paseq opeW  QJB  UONBIIJLIOJ[D
[ean1 poseq-A310ud o[qeMmoudI
JOo uoIsn[our  JOJ  SUONEPUIWWIOOIY

0} Ad Jo osn oy deordar 01 swweidoxd
[euoneu ® Qoenmur pue | juouodwod
Jo uoneyuowedur  oy) Mmooy  AJ9so[D

"OLIBUQDS QUITOSEq Y} UI SONIAIOR
JO UONBUTWIASSIP PUB SUIUILI] PAINJONNS ON

pue Suruaed |

:9 Juauodwo)

098°6ZL ASA [®0L

098°6€L ASN :[®10L




¢01/0C

‘uyygered woliy uonnfjod ire
JIoopul 0} 2Insodxa ul uononpal JuedIudIg

"s1B0A ()7 JO pouiad € 19A0 paaes aq [[Im
ugyered Jo samI| UOIIW SO SPIMUONEN

"JOOS pue YOuWs
urgered o3 amsodxa ur uononpar JuedYIUSIS

"SwIA)SAS A J UO paseq
SQOIAIOS A3I0Ud OLJ09[d dIseq Um papraoid
oq 1M SPIOYesnoy ()QQ‘Sy SpIMuoneu sieak
0z ur pue spioyasnoy (0s‘9 oyewrxoidde
ue eare j09foxd oy ur ‘sieek ¢ I9AQ

"SANIATIOR
UONBIINIQR [eint Jo uoneyuow[dun pue
Suruuerd ur (103 paje3pnq pue) paIdPISUOD
9q 0] OQATJRUIOJE  QANJJJO-ISO] B S
UONBIIJII}OJQ [eINI Paseq A3IoUQ 9[qemaudy

*J00S pue axows 0} pasodxe Furaq ‘Funysiy 10§
ungyered Sursn anuUIIUOD SPOYISNOY [BINT JSOIA]

"YIMOIT MO[S )M SINUNUOD JONIeW A J

‘uorjejuowodwr o[eds-031e] 03

uore[suel) pJIwWI] Yim S[2AJ[ Ao1jod je surewral
sue[d juswdo[oAsp [eUONBU OJUI UOIIBOLJLI}O[d
[BINI J0] S9[qBMOUDI JO UOISN[OUL Y],

sygoudg
Jpsomo(q

"SIedA

0T JOA0 Padnpal 2q [ 7O JO Souuo}
000°scs  A@rewnxoxdde  ‘oprmuonenN

Gaamescesace  wsewesowe

‘uondope AJ ysnon sieak

02z Jo pouad e 10A0 7O JO SaUU0} )00‘SHE
Aorewrxordde  jJo  uononpar  oprmuoneN

-aAanentut pasodoid
oy jo jnsax 30a1p e se uondope AJ ysnoryy
SIBOA (7 IOAO PIpIoOAB 7OD JO SoUu0}
000°ZS Jo junowe ue eare jodloxd oy uf

‘sanIAnIOR Quleseq pajedionue
0} onp BUBMSIOE UI SIBOA ()7 JOAO POPIOAE
SUOISSIWS 7)) JO SaUU0} ()OO0 PIBUINSS UY

syoudg
[BIUIUUOITAUT]

1BqOrD




¢01/1¢C

"Saspasip ada puv Liopp.aidsa. sp yons s1ovdutl pajpla. YipaY 10§ asv2 ayj S1 2uDS Y ] ‘papud svy 122[04d ay 421fo souiayds Surioiuoul
1o0duil JUDUWIUIDA0L) Ul PaPRIOUL 2G []IM — UOLAUNSUOD (J101.4102]2 PISDG-/| J P2SD2AIUL/UONAUNSUOD [o1f-]1SS0f Padnpa.L Y] SUIUIULIDISP YSNOAY] pa40j1uouw A]10a.41pul S1 AID1IUDSSD
Yorym — 3uriojruout 7)) Iyl a4nsua Jjin 1oalod ayJ ‘pav3ad Siyy ul suonuaayul (Apisqns) 412y) apridosddp s asiao4 pup 422)S 0] APAO Ul JUIA2 AUD Ul UOIDILf111D2]2
[p.ina paspq A3.4oua ajquMaua.L Uo UOYPULIOfUl Surzdjpup pup 3u1joa]]0d Ul PaAjoaul aq JJIM OYM DUDMSIOZ JO JUUIUAIAOL) Y] YIIN 1] [JIm SApal ()7 423fb s1opdun Surinspaul
‘savad ¢ Aquo s1 uoyp.anp 3oalodd ayp Sy "Saa1102[q0 2pIpaULUl A0f PaPNIOUL 24D SAOIDIIPUI AIDIPIULIDIUL 240U A2Y)() “SIoDAU] A0j1UOUL 0F L) aY] Aq padinba. 1 j1 sp Sipad
0T 4240 passaidxa a.p s.101pdipul uoldunsuod (3.1oua ‘2413221qo jududojaaap pup [pqo]s fo [242] ay) 1y :S]243] Jua4affip v Si0mwdipul Sjuasad yiomaui.f |po150] 1aload 2y [ |

“gare 100foxd
oy} ur AQAINS [BIIPIN

| 'SwRIsAs paseq-Ad Sulsn spjoyasnoy asoy)
UM SIBIA ()7 IOA0 9] AQ POoNpal SISBasIp
949 pue A1ojeardsar pajeai-urgered Jo ouapIOU]

‘sprodox Suruuerd
JUSUILIOAOD) JOYIO0

pue O pue 6 daN

"s1e0A (1 uryiim Juruued pue Junjew Aorjod
[eUOnEU OJUI patiean}s-urell AIoUS 9[qemauay

*A[ngssaoons

pojuswa[duwr SI SaIpIsqns
JUSUWILIOAOL) 1O} QWIAYDS
juawosingsip pasodoxd ay

‘SAoAINS 19 IRIN
‘SKoAINS read

"IeaK aurjoseq 0}
paredwiod uaym 9,0¢ £q 9SBIIOUT SANIATIOR SSAUISN]
paseq-Ad oreos-[rews 300foxd o Jo pus ayp A

-auraseq ayp 03 paredwoo Sunysgi| 10J SWIISAS

"SIOSN AJTUNWod

pUE SISWOISND [BINI 0} SIOIAISS ASI0Ud

a1seq Surpraoid jo asodind ay3 10] HJT pue Ad
yim (eod pue uygered ‘[ong poom ‘[asatp / [onad)

‘doap Apueoyrugis Paseq-Ad Suisn spjoyasnoy ul 9,8 Aq paoNpaI | S[AnJ [ISsOF Sunmusqns Aq SUOISSIWD ¢))) pAje[I
jou [[Im sooud uyjered ‘'skoaans Josn-puy | uygered yo uondwnsuod jooford oyp Jo puo oy A9 | £3I10Ud S BUBMSIOE 20NPAI O, :9AI3[qo [BqO[DH
SNOILJINNSSY NOILVOIATIAA
TVILLI™IO J0O SNVHIA SYOLVIIANI ADALVULS

" sindino pue soAn09(qo 300foxd Sunoow isnl, ueyy royper syoedur
109(01d Surrojiuow 10J MO[[B 0} PIIIJ[AS U dARY JIomdwelJ [ed130] oy} ur pAjuasaid siojedrpur oy J[qissod Judlxa Yy 0], :3urIojruoy joedwy

“10da1 juaussassp 21uou02-0120s Ay} A[qejou (Aoueynsuod g Jqd 2Yp Jo Hed se
poonpoid syrodar 9y ur papn[our e Se UONBULIOJUI JUI[ISe] A} JeIdudF 03 pasn soyoeordde pue sardojopoyiouw se [[om se g Add Y} JO SawooIno
uo paseq dq [[im Sunepdn siy, 3un JudwaSeurA 193[01d dy) £q 103[oad ay3 Jo uondaour Ay} je dUOP 3q [[IM SIY], ‘Parepdn o9q 01 SPAAU duI[Iseq
oY) 103 eYEp dY) ‘S00T JO IoMenQ) € oy ut pajedronue st uondoour 103[oxd souts pue ¢0(g Iequeidag Ul paystuly sanNIANoe g J(d 1edk suljeseq

‘uonjeunrojur siy} Surredard ur pOA[OAUT USQ dABY SI0JOE UleW Y} YoIym SuLnp 50z YOI A[1eS PIpol sem BUBMS)OE 0} UOISSIW

V 'saniAnoe/A39rens uoneneAq pue SuLIojiuoy Y3 Sutaoidwr Jo jred se s10JedIpUl JI0MIUWETJ [BI1S0] Y} UO UOIIBWIOJUI PI[IeIdp ap1aoid 0 1eLIe)oIods J0
oy woy 3senbar oy Jo yed se paredord useaq sey pue xujejy Suruue[d 109f01d 9y} Jo UOISIOA pajepdn ue SI MO[q Pouasald uonewIojul Ay} By} ou sed[d

XL EIA Sutuue[d 393[01 / SIsA[euy YIomawely [ed1307 [T LAVd-II U01IdS




¢01/¢C

‘poanboe a3pajmouy
UO SUOISIOAP dseq 0} Sur[Im
SIOYBW-UOISIOIP pue dFueyd
0} 9[qBUWIE ST JUSUIUIOAOD)

[euonmmnsur Jurdoaaap
Jo ssaoo0ad o

ur paredaid syjuswmnoop
JUOWIULIOAOLD)

19430 pue 0] JaN

"QAT)RUID)[R

9ANO9YY9-1500 B se (0] dJAN) suerd Lorjod
[eUONBU UT PAJRISIUI oJB SOINJed) AJIOINI9[ ([eIny)
paseq-A31oud ojqemauar Joslo1d oy} Jo pus ayy Ag

‘weidord uoneoy1nod[o [eint Sunsixs oyl
UM SIOTAISS AJIOLI)OJ[O PLIS-1JO JO uoIsirold
pue uoneI3ajul ay) 0} SAIONPUOD SjuswoFueLIe
[euonmsur pue Aorjod o juowdo[oAap

oy} IM ISISSE O, 17 3A133[qQ dperpouruuy

“100foxd

oy £q asn 10j J[qe[IeAe
opew sI neja[e3aysIoN 18
orempiey puS-turu AJ oYL

‘syrodos Suriojruow
Surpnpour ‘soqiy 109loig

*Sp[OYesnoy ¢ JO wnwiuiw e unoduuod josloid
o Jo 7 Iea X ur ade[[ia auo ur parjddns Sureq
SI - pUS-TuI A J © JO suedw Aq - AI0110919 A 07T

“paiojiuow AJ9so[o
pue pajerado ‘paqeisur oq [[Im pLIF-TurwL
Ad 9nqow e ‘aFe[ia suo uj :¢°'1 yndinQ

‘so130[0UYd9)
mau 1dope 03 Surim
pue 9[qe oIk SISn-puyg

103loxd

TeQK OATJ 9} JOAO 9,9

03 Surddouip pue 9,08 Jo
AJentur ‘swwolsAs ot Jo 3509
a3 uo sarpisqns apraoid o}
SuIIm SI JUOWUISA0L) Y,

sKoAIns 1osn-puyg

‘spr0dar ssai301d pue
uonejuawaduwr 3oslo1g

SAQAINS 19189

2608 4q
poonpar uoaq sey Sunysi| 10y uondwnsuod uygjered

"SONIAIIOR SUIBIOUd3
-OWOdUI J[BIS-[[BWS PUB JUSWIUIRLINUD ‘Funy3I| 10}
pasn 3uroq are SHS €/€°T 109load ay3 Jo puo oyp £g

"SHS P19J30 24 [[im
spioyasnoy €/¢°7 ‘sadeyia g8 ug :g'[ ImdinQ

100foxd o Jo pus ays £q 94,08 Aq
paonpar uaeq sey Sunysiy 10y uondwnsuod unyered

"3urooo pue Suny3gi| 10j pasn Furaq e
swAIsAs DIT/Ad ZST°S 10ofoxd ayp Jo pus oy Ag

‘Santoey
Surjooo pue Sunysgi| o1seq PAISJJO 9q [[IM
SPIOYasnoy ZG1°¢ ‘sage[[ia g8 U :*1 yndinQ

‘paipuny
MJJ B JO OLIBUIIS JUIAseq ) 0} paredwod se G769
9q 11 pouad 309(o1d 1894-¢ oy SuLmp soFe[[IA

88 Pa1a5Ie) O} UI PJOS SWISAS Ad JO Ioquunu Y[

‘sogexoed ASojouyod) paseq-Hd1/Ad

pue Ad JuoIayIp Jo asn Junyewr pue sdnoi3 1osn
-pud JUAIIP Suno3Ie) S[OPOU AIOAI[OP JUSIMJIP
o1y} Juowo[dwir o, : T 9ARd3[qQ dgeIpowrwy

“"9AIEN)IUI SIY} Jopun
pasodoid se sowayos Aprsqns
Sunuawerdwr — s1oylo
Suowre — y3noIy) SWoIsAs
paseq-Ad Hoddns Ajoanoe
[112 JUSWIUIDAOL) YT,

"doip Apueoyyrugis
10U M sooud urggered

‘'SKOAINS JosN-puyg

‘sKoAIns 19[B(J

SanIANOE SUNBISUSS SWOOUL Ul PIA[OAUL

9q 1M SwAISAs Ad i parjddns spjoyesnoy

J) WO 9,¢ SIBdK G Ul PuB 9] SIBIA 7 Ul

1ot} pojedIonue SI J] "SISSAUISN] / SAMIATIOR ASAT) JO
nyoxd ; I9AOUIM OY) YA UOTBUIQUIOD UI PASIoWd
SONIAT)OE SUNBIOUSS SWOOUT JO JoqUINU Y,

-100{o1d o
Jo pue oy AQ %,0¢ AQ PISBAIOUT JONIRW BUBMSIOH
ay ut Sunerado s1a[eap Ad JO Ioquinu oy ]

-100foxd oy Jo pus ayp £q
24,09 AQ paseaIour SIa[eIp Ad Aq SIS JO SWN[OA

‘[ong [1sso¥

payodunr uo Aouspuadap a3 Suronpar snyj ‘seare
e o1 1oy weidord A319ud 9[qeMOUdI € JO
uonenIul Ay} YHM BUBMSIOF JO JUSWIUISAOD) J)
JSISSE PUB SAJIAISS AFIOUS UIdpOW JO AJI[Iqepiojje
pue 03 ssa20. 11y Suraoidwr Aq SPOOYI[IAL]
s,o1doad aaoxdwit o], :9AR93[qQ Jusmdopasq




01/€C

‘puedxo 03 1030
aIe sassoursng pue 93e19dood
0] SuI[[IM 91 SI0}O. JONIBA

sKoAIns 1osn-puyg

sprodal uoneneAy

"100[01d 913 Jo puo 9y} I8 9A0QE 10

24,09 pue dA0qeE 10 9,0/ St 303l01d 2y} Jo wWI)-prux
1e Teuonerodo ATng [[us st yey 109foxd o Jo yred
SE poonpoJjul SWIAISAS paseq-Ad JO oFejuaorad oy,

‘SKOAINS JOSN-puyg

“IedA ourjaseq ay) 01 paredwoo joofoid oy
Jo pud oy Aq 9%,0S AQq PISLAIOUL AJTAIS SI[ES I}
pUe UOTI[[eISUI )M UOT)OBJSTIES JOSN-PUD JO [QADT

‘sKoAIns 19[Bd(J

“IeaKk aurjeseq a3 03 paredwod
100fo1d a1 Jo puo ayp £Aq 9,0 Aq pasearour
SWASAS A YHM FUI[eop $assauIsng JO JqUInN

"SBAIR [BINI 0} 991AI3S JO Ajifenb 1o110q

opraoid 031 10300s A310U0 9[qEMOUAI pUB AJ OU}
ur Sunpom 10309s 9jearid pue oriqnd oty 110ddns
pue uoyduons o], : 9An[qQ djeIpawm]

‘uoreuLIoyur
siy) Surpraoad ur 9jeradoos
01 Sur[[IMm 918 SI0}0B JNIBI

sKoAIns 12sn-puyg
‘sdoys 19[1e)01

[eInI [e00] Surpnjour
‘sAoAIms 1o1ea(q

“IeaK aurjoseq o) 03 paredwod 309(oxd oy

Jo pua a3 £q 2,007 £q pue uoneuowd[duwr 109foxd
oy Jo ¢ 1o X Aq %001 Aq pasearour sey sdoys
Jo[reja1/I9[eap (Jeind) [eo0][ Je SWaISAS A Inoqe
uorjewIojul 10§ SuLnbud s19W0ISNO JO JoquINN

‘poyuowd[duur
pue pajernuioy aq [[i4 weigoxd
SSoudIEME IOWO)SNO [RInI 17 ¢ IndinQ

‘sage[[1A

[eani ‘ojowar 03 sdin
Py Aep-nnuw aye1Iopun
0} SIOYBUW-UOISIOOP
[0AQ]-Y3IY JO SSQUTUI[IIA

“SO0p
ssax3oad 103fo1d o Jo
1red se sdug proyy asayy

uo paredoxd spoday

‘werdoid 1eak-g oy Jo

uonejuawsdwi ay Sunmp sdin prory oA Uey) SS9
ou SuLmp SIOYeW-uoISIoAp (A3Y) Aq PAISIA USq
oARY SOFeR[[IA 88 PI9TIe) O JO 9407 UBY) SSI[ JON

‘porusworduur
pue pado[oAap 9q [[1M SIONEW-UOISIOP
JoJ weidoid ssouaremy :1°¢ yndinQ

"spoau A3I10u0 oIseq

Sunoow ur HJT pue Ad Jo o101 [enuajod o

U0 SIOWI0)SNO [BINI PUB SIdNLW UOISIOAp “orqnd
[exouad a3 Suowre suondeored o3ueyds pue
SSOUQIBME JSEAIOUI O] € IARIRI[qQ djerpowrw]

‘porjdde

ApoLns pue pajuswd[duur
oI SWSTUBYOIW
JUSWIDOIOJUS PUE ‘SpIepue)s
parepdn jdope 03 Surim
oIe SIS[[B)SUI pUB SIo[Ed(

"SAQAINS 198
‘sKoAIns Iosn-pug

"TBOA JuIdseq oy} 03 paredwoos 9,0¢
KQq pasea1oap sey s)nej waIsAs pajiodar Jo ojer Y],

“P20I0JUS Asn 1oy}
pue pajepdn 9q [[IM SWSAS pue syjusuoduwioo

DJT/Ad PUB Ad 10§ sprepuels :z°z ndinQ

“UONBIINI[
[eInt paseq

-TY pojeidaiul 10
syromawresy Aorjod pue

-ooe[d ur s1 pue pauryop

oq [[1M (SWISAS A d A[UIew) UOHIBOILIIOA[O
[eanI paseq-A319U9 9]qeMOURI JOJ NIOMOWEI]
uoneyuawddwr pue Lo1j0d v :1°7 ndinQ




¢01/vC

"SQWIAYDS JIPAId pue
s3uraes apraoid 03 (youuag
¢3°9) 103035 [eIOUBUL)
areatrd Jo ssou3ur[[Ip

‘sKoAIns 198
"SAQAINS Josn-puyg

"QuIAYS Jey)

JO uononposur Io)e sIeak om} awayds Suroueuly
oy Sursn apew Furaq e SaFe[[IA PIJI[OS

oy ur saseyoand Ad [[e JO %0S JO WnWIUIW

"sKoAIns

(19[B9p) S1030B1UO0D
‘SAQAINS IOSN-PUD ‘SO
100(01d ‘s1opuoj-ooru
‘I93BUBIA JUNODDY
puny ayj wolj ejeq

‘sdoys

[rejax e1a poriad 303foxd 1eak-¢ oy SuLmp SwolsAs
Paseq-Ad pazipisqns aseyoind ued SIOW0ISND
Jean Jey) os feuonerodo are sowayds Juroueul{

‘pojuowd[duur
pue pauSIsop a9 [[IM SIWOISND [eInI
yoeal 0} dwoyos Suueuy v :1°s indinQ

*'SWAISAS AS10U9
Ad / 91qemauar Suroueuyy
Ul POA[OAUL 393 0] J0)I9S

Sy
100(01d ‘s1opuoj-oIomu
‘JoSeURA JUNOOIY

‘A1radoad
suonouny pue [euonerado st ([TA 1ed- A] UONIIS

"SIQWIOISNO [BINI 0} SAIF0[0UYd) paseq-Ad
JO UOT)RUTWIASSIP o[BS I93Ie] 9Y) I0J SWSIUBYOIW
Suroueuyy 9jerrdosdde jo juswdojaasp

[eroueUL} JO SSOUSUI[IAN punyg oy} woxj vl | I1od se) awayds Judwasmgsip Apisqns pasodoid ayJ, AU} M ISISSE 0, °§ 3ANRI[qQ erpaww]
“IeaA oo pojuswd[duwir a1e SanIAnde Jofew g
'sa[1y 100fo1d | pue 183K 12d sown 4 1SBI[ JB S} UONLIOOSSE O [,
‘paredoid o1e Je1) SanIANOR
pue Suruuni s, UoreIO0SSE ' BUBMS)O JO UONEBIOOSSY ‘Teuonjerado st pue dn
o) Ul W ISIAUL 0} Ad, Po[[ed A[qissod ‘uoneroosse pauwIo} | 39S 9q [[IM J0J03S Ad OU} JO S)SQI9IUL SSAUISng
103095 ojeALId JO ssuIurIpm 'S9[1 10001 | A[MoU A JO JqUIAW oIk SAssauIsng AJ [[B JO %0S | 2yl Iy SuIjoo] UoneIdosse uy 44 ndnQ
‘Sururer) ur ow JS9AUL pue 109fo1d ayp ySnoayy parajjo sanianoe Suruayiuans
Kouady Sunuswordwy oy Kyoedeo o Jo ouo 1se9[ 1k Ul pajedionted sey DJg
S 108 0] D¢ JO SSAUTUI[[IA 1e 31U ANOLOA[H PLID-JFO oY) UL JJeIs [ JO %0L
‘poudpsuans aq [im (Ad A[qeiou)
-100fo1d oy ySnoayy) | UONEBOIILIIO[S [BINLI PISeq-A3IOUD 9[qeMOUL
PpaIajjo saniAnoe Suruayi3uans Ayoededs ay Jo JOU}INJ 0} 9OUB)SISSE PUR JJIOMIUWEI]
"Sururer) ur awi} JSoAUI 0) 'sa1 109[01d | Huo jseq] 1e ur pajedronted sey juswdojorap A310ud Korjod & opraoid o3 syejeis-ered pue
10303s orjqnd Jo ssouSurfip 9]qQEMOUDI UI PAAJOAUT (T 1B JJBIS IR JO %0L 103095 o1pqnd ot Jo Apiqe Ay ¢ ndnQ
“ururen ur swm }S9AUT 0} "PAIdwos ATk 0319 ‘SURIOTUYDI) ‘SIA[LIP ‘SIOPUIA "pAuA3UANS 9q [[IM SWASAS DI T/Ad
103035 d1eALId Jo ssauurf[Ip *s91J 109f01g 0] PAIJJO SISINOD Jururer) [BIIUYI) [[B JO %(0L | Pue Ad JO a8pajmouy [edruyd], 'y ndinQ

"Sururen ur swn }SoAUI 0}
101008 91eALId JO ssouIurfIp

‘sKoAIns 19189
'Sy 3109[01g

100foxd oy Aq parayjo Aanoe
Surpymq Ayroededs auo jses) e ur pajedronred
sartuedwod /SIa[BIP Ad [[€ JO %0S IS8 1V

‘pauai3uans aq [[Im
(Ad Aurewr) 10309s A3I0US 9]qEMAUDI O} UL
59014195 JuowdoaAdp ssauisng : 14 IndinQ




¢01/S¢T

"SoNIALOE
UONEBO LIS [eInI
Poseq-A310u9 o[qemoual
JI9U) UO UOTJBULIOJUT dIRYS
AJ2AT)OR 0} SALIUNOD JOYIO
Ul $10J0€ JO SSOUSUI[IAN

‘soq1y 300foad pue
sp0da1 pauIeo] Suossa|

"S90UOLIOAX) oIBYS pUB UIBS| 0} JOPIO Ul SWIISAS
Ad 9A19sqo 0 Bare 103(01d ay 0} (BuemsiOq
OpISINO pue OPISUI WOIJ Y10q) soAneIuasaidor
Iouo(] pPue JUSWUIAAOK) Jo dnoid jo31e) pourquod
® J0J pozIue310 udaq aaey sdLy 931y) 1589 1Y

‘sjuowrdo[aAap

aimny ugisop pue uoneuawd[duwr 103fo1d vueMmSIOg
o[} 109)S 0} PAsn pUE PAIOIIUOW oq [[IM BUBMSIOH
OPISINO SOLIUNOD JOI) ISBI J& JO soouaLradxo ay

-100fo1d a1 Jo
PUD 2y} 210Joq UOISAI DAV'S Y3 UI SALNUNOD ¢ ISeI|
e yim pareys oq [[Ix 109foxd s1y) woly seousuadxy

w0131 DAV'S
oy oyur eate 1o3foxd ayp ur seouorradxo

uoneordal pue SuruIes] oy} AJBUIWASSIP
01 papraoid usaq sey poddng :4°9 IndinQ

“1oedwl SSISSE 03 UOIJBULIOJUL
OIWOU0I3-010S AIBSSOU
op1aoid 01 sIOWOISNO

[eIni Jo K)iqe / SSoUSUITAN

110dax
uoren[ead joeduy

"paduswod sey 303[oxd ot 1eye 1orreNnd | € A
u1 asn 10§ Apear pausIsap aq [[Im A3ojopoyour sIy}
(x1ew y10mowely [eo130] 3y Jo doj ay Je MIewsal

00s) ordrourid Surping e s1 Junroyruow Joedwr
sy pardde s1 pue sisixo suonuoAlojur 309foid
oy Jo joeduur oy SururuIIdp 103 A30[0POYIdIN

"pareN[BAd 9q [[1M Batk 109[01d oy} Ul SWIISAS
0dT1/Ad pue Ad Jo 1wedwr ay] :¢°9 yndinQ

‘[OpOW 991AISS-10§
-99J 9y} dNUNUOD 0} PIPIOAP
SEILJL 9[qe[teAe SaIpisqns
[eUOnIPpPR [ENUBISQNS

oYew 0] JUSWIULIAAOLD)

o} JO SSQUSUI[[IA

"SI

103(01d pue 300(o1d
jo11d 991A19S-10J-09)
oy Jo spodai sisAJeue
pue SuLIOJIUOIA

‘spua j09lo1d ayp

Jo 1eak (T oy 10§09 NN Y Aq parentur aq [
SUOISSNOSIP IS [, "SANIANOE/sUe[d UOI)BIIJ1IOJ[o
[eINI paseq-ASIoud S[qeMAUI I} Ul [9PO
Q01AJOS-10J-93] AU} JO UOISN[IUI JO/pue SUI[eds

-dn o[qissod uo (suoIsIoap 03 Furpes|) suoISSnISI(J

‘[opowt
KIOAT[Op STy} Y3Im SJUQWdO[9AdD ponunuod
o1qissod uo Surew-uoISIOap 10] pasn pue
PAIUSWINOOP aq [[IM SHS UM 901AIOS-10J-09]
Sursn saSe[[ia 9o1y) ur sen1anoe jo[1d JueLIMod
oy} WwoIy pauies] suossa :g-9 dnQ

‘1 jJusuoduwod
Jopun SANIAIIOR JO
uorejuawedwr [Nyssooong

'saq1y 100foad pue
wei3oid uoneoyLnode
[eInI [euoneN

“ea1e 100foxd oy opisino pjos Sureq are 18K
1od swdsAs Ad 005 T 109foad ay3 Jo ¢ Jed § 10V

paredaid oq [Im
[ suodwos Jopun pajusweidur sanianoe
Jo uonesrdar 1of weidoxd v :1°9 yndynQ

"S9130[0UYd)}

DHD MO[ PUE 9[qBMIUII UO PISLq UOHEILNIJO
[ean1 Jo Anunoos 2y} oy3noiyy uonejudw[dur
prder ojoword 03 PIUILI SUOSSI] pUL JJUILIAAXD
QJRUTWASSIP O], :9 3ARIII[qQ djerpowrw]

*K18SS903U SI JBY) ApISqns
uL191-3U0[ oY) J[qR[IBAR
oYew 03 JUSWILIAAOLD)

9} JO SSAUSUI[[IA

"103png [euoneN pue
SJUOWINIOP JUSUWIUISAOLD)

‘TIIA Med-Al

uonoag ur pajussalrd oweyos Areurwrjaid pasodoid
oy} UO Paseq aq [[IM SIY ], "POIUSWNIOP SAWAYOS
Ap1sqns 103 sar3arens uonejuswddwr pue ussaq

‘opewr
U99q ABY [[IM SIWAYDS 953y} juowadur
0} MOY UO SUOIIEPUSIIOdd] pue paudisop

oq [[I4 SWRISAS DJT/Ad PUB Ad 10J SOWYDS
Apisqns (wie3-3uo) o[qeureisng :g°s ndnQ




¢01/9C

000SLT 000°s€ 000°S€ 000°S€  000°SE 000°S€ “JENPIAIPU] "SOIAIOS [ENOLIUO)) 00¥IL | 00029 SHOMOUIRT,]
Lorjod
000SL 000°ST 000°ST 000°ST  000°ST 000°ST Jnsuo)) [e207] 00€1L | 00029 29 1oddng
UOISIAL( Kdrjod:g
A49 | Jreyy ASeug ANODLNO
reloL
LSO‘69ET  TOL'SIL  OIEOIL €8F'STS 8E9TITT  HES‘S6L -qng
LSO'69ET  TOLSIL  OIE0IL  6IL'60S  8€9°1TC  $€8°S61 SNOJUL[AISIA 00StL 0079
INAOD
eoL
000009 000°0 00009 00008  000°08T  000°0vT -qng
0000S 000°01 000°01 00001 000°01 000°01 yuowdmby 002ZL | 00029
000051 0 0 0 000°0S 000001 'sorueduio)) SAOTIAIRS [enjoRnU0)) 001CL | 00079
00SLST 000°0€ 000°0S 00S°ZS 00059 000°09 00029
J[NSu0)) [8007] 00€1L
00579 0 0 00S°L 000°ST 000°0€ 00079
soexoed
00008 0 0 000°0T  000°0€ 000°0% J[nsuo)) “1opu| 00TIL | 00029 ASojouyda,
UOISIAI(Q Jo A1oA1pQg
A4D | Iegy ASwug | [ INODLNO
50 yuady H1apay
($sn) 110l 8007 L00T 9002 S00T  $00T | ] SPURI0 | guniowmorduy SVILY
no (1) JS9 dopn 1IN0
($ SN) yunowry uondridsa( 393png SV ILV/dUA Anog /Keq w00
198png pauue[d Jrqisuodsay 149

XN :A0ud3y 3unndaxy /1dujied sunudwdpduy

vUBMS)OY J0] JWRIS0.IJ UONRIYLIPIIF paseg-[eany ASIdu7 3[qemdaudy :dSAd DD I1LLT SINIA :9nLL 3d2foag
Pa) :dr 39loag

Ad euems}oq :dSAd I ILLT SINI PBLL pr1emy

Pq} :plemy

ue[d Y10 A\ pue 3a3png [e)0 ] :JII NOILLDAS



¢01/LT

00079 000°ST 000°ST  000'Y1 0O 000°81 JUB)[ASUO)) [8307] 00€1L | 000T9 Sururer],
‘Suruoyp3uong
00082 0 0 0 000°¢T 000°S1 JUBJ[MSUOD) "[BUOT)BUIdIU] 00Z1L | 00029 10)09g o1qng
pue djeALl]
K c ) ‘¥ ANODLNO
3
009°66¢ 08T°CL  08SOL  089'S9  08VT8  08TLOT [e01
-qng
9869¢ 861°L 9ZI°L 0L69 YLY'L 81T°8 SNOJUB[[IISIN 00S¥L | 0¥0T9
000£81 . . . . .
000°8€ 000°S€  000°0F  000°LY 000°€T juLd % [ensip 00T¥L | 0¥0T9
009tC1 082°0T 088°0C 08901  08¥°0T 08T°CS [enSIA OIPNY2P UOLEBIIUNWIWO)) 00¥ZL | 0¥0T9
0SS T08°L vLS'L 0€0°8 9TS‘L T8LET juowdmby 002TL | 0¥0T9
INAOD
000°00S 000°00T  000°00T  000°00T  000°00T 000°001 &0,
000SL . ) . . . -ans
000°S1 000°ST  000°ST  000°SI 000°S1 [oARLL 0091L | 00029
000SL1 000°S€ 000°S€  000°SE  000°S€ 000°S€ soruedwo)) SAOIAISS [BMIORHUOD) 001ZL | 000T9 suondaorod
Jo SwiSuey)
000052 000°0S 000°0S  000°0S  000°0S 000°0S “ENPIAIPU] "SATAIOG [BIOBIUO)) 00¥1L | 00029 pue Suisrey
UOISIAI(] SsoudIeMY
Ad4D | Jeyy ASwpug | ¢ HINODLNO
01996 00791 00¥°91 00F°91  079°07 07897 [eo],
-qng
8681 T6v°C 6T 6T 619°C S08°C SNOJUR[DISIN 00S¥L | 0¥0T9
001+C 806 806 806 I8Ly S65y yowdmby 00TTL | 0¥0T9
01965 000°6 0006 0006 0TT€¢l 0zr6l JUB)MSUO)) [BUOLBUIU] 00ZIL | 0029
INAOD
&0,
000°0ST 000°0S 000°0S 000°0S  000°0S 000°0S -qng




¢01/8¢C

916°L6V
8€61¢€
SP6ES
0000ST
000T11

79008

000°0SS
000¥LT

00981

08T°€L
861°C
6LTCI

000°0S

208°S

000°SH1

00008

000°0S

088°0L
TANS
088°CI
000°0S
0

vL8T

000°sH1
00008

000°0S

97T
89€°L
adl
000°0S
0000

T€9°C

000002
000001

000°98

79€°€8
10S°S
79¢°8
000°0S
000C

66V°L1

00002
000°L

0

791°8S1
SPL'8
91°8
000°0S
000°0L

SsTIe

000°0%
000°L

0

SNOSUB[[ISIIA
SOOIAIOG [BUOISSAJOI
QOUBUIUIBIA 29 [RIUDY

[ensIA OIpNY/29 UOTESIUNWITIO))

juowdinbg

[oARI],

.mo_GNQEOQ "SAJTAISS Term)denuo)

00SvL

001vL

00I€L

00vcL

00TTL

0091L

001¢L

e30L,
-qng
0v079
0v0T9
0v079
0029
0v0T9
INAOD

€101
-qng

00029

00029

UoIsIAlg
Irepyy A31oug




01/6C

0986L

L6ELT

€09¢I

0985¢C

000v1

000009

00000€
00000€

0008

0000S

00008
0

oves

09LT

0008

0000S

00008
0

0v¢s

09LT

0Tyl

00008

00008
0

£6vS

LOST

0cvs8

0000s

00008

029°0C

619¢
18¢€C
0798

000

07897

00000%

000001
00000€

S08¢S

S6lc

0788

00001

SNOJUB[[OISIIA
juowdinbyg
JUB)NSUO)) [8O0]

jueINSu0))
[euoneUIAU]

SAJIAISS

[euOoISS9JOIq
jueID

00SYL

00TTL

00€1L

00CIL

001¥L
009¢L

[€30)-qng

0¥029

0¥029

0¥029

0¥029

INAOD

[e10L-qng

00029
00029

44D

UOISIAL

ey
A310Uu7

Sureauiduyg
[eroueurj

‘S HWODLNO




¢01/0¢

09996

106v1

6608

099¢¢C

0008t

000s6¢

0000CC

000SLIT

00v91

(4944

8051

00t¢

00001

0006L

000ty

0005€

00¥91

(49344

8051

00t¢

00001

0006L

000y

0005€

0Tyl

€6ve

LOST

0cye

00001

0006L

000¥¥

000S€

07907

619¢

18¢1

0798

0008

0006L

000¥¥

000S€

07897T

S08Y

S6l1c

0786

00001

0006L

000y

0005€

SNOQUB[[IISTIA
juowdimbyg

Wi 79 [ensiA

soruedwo))
-S90JAISG [EM)ORIUOD)

oABIL],

JuBYNSUO)) (8O0

00SvL

00CTL

00cyL

00I¢CL

0091L

00€1L

INHAOD

00029

00029

ECR)

[e)0L-qng

[e)0L-qng

UOISIAIQ

eV
AS10u7

uonedrdoy
pue Sururea]
‘9 HNOD1NO




C01/1¢

€94°9€9°9 | T6SVOV‘T OLTHIF'T S80°6HE‘T 096°696 9SS‘86¥°T [eoL
£9+9¢9¢ 6S616 0L7606 $8069L 09669+ 96$89¢ JA0D
000000€ 00058t 000S0S 00008s 00000S 0000€6 HdD
:Spunj jo Arewwing
TVLOL
€94°9€9°9 | TS YOI OLTTHH'T S80°6PE'T 096°696 9SS°861°T ANVID
00,96 0791 0791 0791 07907 07897 STIOSUE[[SISIIA [630)-qng
[oAeL],
000S1 000°¢ 000°¢ 000°¢ 000°¢ 000°¢
saruedwo))
0099¢ 008°L 000°L 008°L 000°L 000°L -S9I1AIOS 00S¥L | 0v0T9
[emoenUO)
0091L | 0+0T9
09892 0 0TH'9 0 029°01  0T8°6 [enprApuy
"S0IAIRS 0012L | 0%0T9
[en)oenuo))
ovesI 079°S 0 079°S 0 000°L 00vIL | 0%029
INAOD
[enpIAIpuy [e)0]-qn§
000°S0T  000°1¢ 000°1T 000°1T 00012 000°12 "SOOIAIOS
000501 000°1C 000°1C 000°1¢ 000°1¢ 000°1¢ [eroenuUO) 00%1L | 00029 UOISIAIL( UOLJEN[BAY
Ire]Jy | pue SuLIO}UOA
A49 A3uy | 1L AIINODLNO







SECTION 1IV: Additional Information

Section IV-Part I: Government Endorsement Letter

E | nfsle

ILEPHONE: (267) 390 2050
TLEFAX:  (267)390 2051

nail: envirobotswana@gov.bw REPUBLIC OF BOTSWANA

National Conservation Strategy
Coordinating Agency
Ministry of Environment, Wildlife and Tourism

Al Carrespondence ta be addressed io
The Executive Secrelary

{{) REF NO: NCS/EV 8/10 V (60)

The Resident Representative
UNDP '

P.0O. Box 53

GABORONE

Dear Sir

FRIVATE BAG 0048
GABORONE
BOTSWANA

19 November 2003

: GEF - {BLOCE A) RENEWABLE ENERGY-BASED RURAL

RE: i )

TION PROGRAMME FOR BOTSWANA

ELECTRIFICA

We refer to the above-mentioned proposal that has been submitted to us as the GEF
National Focal Point by the Permanent Secretary, Mmistry of Fina

Planning for endorsement.

We fully endorse the proposal for submission to the Global Environmental Facility for
. funding, as it will promote both developments hy supplying a source of energy to the

rural areas while being environment friendly in its wise use of renewahle energy.

Thank you.

Y aithinlly
\_-_gé :
M; a L. Nchuhga

EXECUTIVE SEC

Ce:  Permanent Secretary, Ministry of Finance and Development Planning

Director, Meteorological Services
Director, Energy Affairs

nee and Development

(v

- S

!




Section IV-Part II: Government Co-financing Letter

TELEPHONE: 350100

Fax: 356806/300379
REFERENCE: FDP 416372731 21

NISTRY GF FINANCE & DEVELOPMENT PLANNING

PRIVATE BAG 008
GAHORONE

10 Qetoher 2003
REPUBLIC OF BOTSWANA

The Resident Representative

United Nations Development Programme

United Nations Place

Khama Crescent

F.O. Box 54

Gaborone

Dear SirfMadam
&

GOVERNMENT OF BOTSWANA COMMITMENTTO -~
RENEWABLE ENERGY BASED-RURAL ELECTRIFICATION PROGRAMME

The Government of Botswana, through the Ministry of Minerals, Energy and Water
Resources, is undertaking a study. on “ldentifying and Removing of Barriers to Widespread
Adoption of Reriewable Energy-Based Rural Electrification” in collaboration with. the Global -
Environmental Facility (GEF) (Tender No.BOT/00/G41/AMG/9Y),

~ As the solar energy resource in the country is abundant, a project document s “being
prepared that has components of providing rural electrification using solar or other
renewables, with different modeis being considered.

NS is therefore to inform you and GEF Council that the Government of Botswana is
Weommitted {o the implementation of the Renewable Energy-Based Rural Electrification
Programme. An amount equivalent to P19 million has been set aside for this activity
under the National Cevelopment Plan 9.

The Government of Botswana looks forward to cooperating with UNDP and GEF in
implementing the cutcome of this project

Thank you.

Yours faithfully

W. J. Ménd!ebe
FCOR /PERMANENT SECRETARY

34/102



Section IV-Part I1I: Terms of Reference for the Chief Technical Advisor

Outline

A Chief Technical Advisor (CTA) will be recruited locally according to UNDP recruiting procedures and
appointed by UNDP to serve as a full -time manager for the day-to-day operation of the Project. The PM will
be based in the Botswana Power Corporation (BPC).

Tasks

This is a full-time position, with delegated executive authority and adequate flexibility. The PM is fully
accountable to PSC and, through PSC, to the Government, UNDP and other stakeholders. The PM has the
responsibility for the day-to-day programme support administration and management including financial
resources, coordination, monitoring and progress reporting, liaison, etc. The PM has the ultimate
responsibility for delivery of the project outp uts and for its success.

More specifically the duties of the PM will include, but are not limited to the following:

e Provide administrative support services for the day-to-day management of project activities and
liaising with all stakeholders to be invol ved in the project activities;
Develop and update project work plan and Terms of References for various sub -contracts;
Lead efforts to build partnerships for the support of project outcomes;
Facilitate and preparation of project progress repotrt;
Prepare minutes of PSC and other related work as a Secretary to PSC;
Ensure that implementing agencies mobilize and deliver inputs in accordance with agreement;
Liaise with UNDP on financial management of the project funds and manage the project resources,
e.g. vehicles, office equipment;
Ensure that NEX modality is closely followed and successfully implemented;
Facilitate and cooperate with audits processes;
e Prepare the required reports as scheduled and liaise with UNDP to organize the Annual Review,
evaluation missions and project site visits; and
. Undertake any other duties as may be required to ensure the success of the project.

Qualifications
The CTA will be an experienced manager, a good leader and organizer. He/She should be highly -motivated

and has excellent inter-personal skills, and be able to listen and communicate effectively both orally and in
writing with politicians and senior decision-makers as well as with scientists and technical experts,
industrialists, the teaching profession, NGOs, community leaders, special interest groups, the private sector
and the general public. Minimum qualification is a degree in Environmental Science or other related field,
and has had at least 15 years of experience in various activities that are to be undertaken during the Project.
He/She should have the ability to work with minimum supervision. Regional experience will be an
advantage.
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Section IV-Part IV: Terms of Reference for the Project Steering Committee

QOutline

The Tripartite Project Steering Committee (PSC) which w as set up to steer the implementation of the PDF B
activities will continue to function throughout the life of the proposed project. It contains representatives of
the executing agency (EAD), the implementing agency (BPC) and UNDP -Botswana who represents GEF.
The PSC will take broad strategic decisions on project implementation. An Advisory Board will be set up
and it will be formed from a larger audience consisting of representatives from the Government, parastatals,
private sector, financial community, academia, NGOs, etc.

Function of the PSC
The project will be directed by PSC. The functions of PSC shall be to:

e Review project progress with respect to objectives, outputs, activities, and work plan;

e Provide guidance and direction for project to capitalize upon successes, to overcome constraints, and
to modify activities as appropriate;

e Review, modify as appropriate and approve the work plan and TOR provided by the Chief Technical
Advisor (PM);

e Liaise with any other stakeholders for the benefit of the proje ct;

e Review the use of project funds;

e Assess progress report from PM as well as monitor the performance of the PM; and

e Advise EAD and BPC on efficient and proper execution & implementation of the project.

The PM will be responsible for the implementation o f PSC policy and direction, and for reporting back on
progress with all aspects of the Project.

Composition of the PSC

The Energy Affair Division will set up the PSC initially consisting of the following entities. Please note that
during project implementation the composition of the PSC could change and such will be agreed upon by the
then PSC members:

e Energy Affairs Division (EAD);

» Botswana Power Corporation (PBC);

e United Nation Development Programme (UNDP);

e Ministry of Minerals, Energy and Water Affairs — Planning Unit;

e Ministry of Finance and Development Planning (MFDP);

o National Conservation Strategy Agency;

e Rural Industries Innovation Centre;

e Department of Meteorological Services;

e Somarelang Tikologo (NGO);

e A representative of the private sector active in Solar Energy — preferably a representative from for
example an association that represents the entire Solar Energy sector; and

e Botswana Technology Centre.

Membership of PSC shall comprise of one representative from above organizations together with P M and
other major stakeholders, the private sector and the NGO community. The National Director will chair PSC,
and the PM will act as Secretary to PSC. Observers, advisors and other participants will attend on the
invitation and at the discretion of the Chair. Membership of PSC will be on an honorary basis and no fees
will be paid. The Steering Committee business is conducted on a consensus basis.

Frequency of Meetings

The PSC will meet at every 4 months, or more frequent if required. A small Executive Group comprising the
Chair, the Chief Technical Advisor, EAD, BPC, UNDP and MFDP may be established to attend to salient
matters that require immediate attention between scheduled PSC meetings.
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Section IV-PART V: Stakeholder Involvement Plan

The development of this project proposal (i.e. the PDF B phase) has been undertaken in a participatory
fashion, consulting the major stakeholders throughout the process. This process began with a detailed socio -
economic study of representative rural consumers; both those who have used renewable energy products and
those who have not. In addition, consultation was undertaken with a wide range of groups and organisations
who are stakeholders in this process, including representatives from the supply chain (end users, deal ers,
importers and international suppliers), NGOs, community based organisations, consultants and training
institutions. Consultations were undertaken during the three stakeholder workshops held in March, June and
September 2003 in Gaborone. Numerous meetings were also held over a nine-month period with key
stakeholders on an individual basis.

Specifically during the PDF B phase, stakeholder consultations were undertaken with: EAD, MMEWR,
UNDP, BPC, Ministry of Finance and Development Planning, Department of Meteorological Services,
representatives from local / district authorities involved with rural development, the University of Botswana,
Department of Vocational Education and Training, Madirelo Training and Testing Centre, RIIC, BOTEC, the
financing sector, Botswana Bureau of Standards, Japan International Cooperation Agency, private sector
companies involved in providing renewable energy, the National Aids Coordinating Agency and other health -
based NGOs, the Citizen Empowerment Development Agency, Botswana Community Based Organisations
Network and other rural consumer representatives and the Botswana Congress of NGOs. In addition,
consultation with representatives from similar UNDP/GEF projects, including the on-going project in
Lesotho, was undertaken.

The same stakeholders as identified and listed above are invited to actively participate in the implementation
of the 5-year project. Please note that this list is not static and will be critically assessed during project
implementation with the view to include additional stakeholders as considered appropriate:

As was the case during the PDF B phase the stakeholders will be actively involved in the project
implementation by means of active involvement in the implementation of the project’s activities — especially
the contractors, micro lenders and end-users living in the pre-selected 88 villages — or through awareness
raising and information sharing activities or as an active member of the Project Steering Committee. The
Project Steering Committee will at minimum include the following members:

e Energy Affairs Division (EAD);

» Botswana Power Corporation (PBC);

e United Nation Development Programme (UNDP);

e Ministry of Minerals, Energy and Water Affairs — Planning Unit;

e  Ministry of Finance and Development Planning (MFDP);

o National Conservation Strategy Agency;

e Rural Industries Innovation Centre;

e Department of Meteorological Services;

e Somarelang Tikologo (NGO);

e A representative of the private sector active in Solar Energy — preferably a representative from for
example an association that represents the entire Solar Energy sector; and

e Botswana Technology Centre.

Furthermore, it is proposed that the monitoring and evaluation activities of the project will also involve
(independent) local actors combined with 1-2 international experts. If needed the capacity for such specific
monitoring and evaluation of climate change projects can hereby be developed as part of on -the-job training
throughout the project implementation.

In summary the main beneficiaries of this 5-year project will be the rural customers who will be supplied
with affordable, reliable and clean modern energy services by means of PV -based systems. The energy hence
provided will be used for consumptive and productive uses thereby contributing to social and economic of
the rural population in Botswana.
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Section IV-PART VI: UNDP-Botswana Country Office Support Services

Letter of Agreement between

UNDP and the Government of Botswana for the Provision of Support Services

“Identifying and Overcoming Barriers to Widespread Adoption of Renewable
Energy-Based Rural Electrification in Botswana (BOT/00/G41)”

Dear Mr. Tumelo,

1. Reference is made to consultations between officials of the Government of Botswana (hereafter
referred as “the Government”) and officials of UNDP with respect to the provisions of support services by
the UNDP country office for nationally managed programmes and projects. UNDP and the Government
hereby agree that the UNDP country office may provide such support services at the request of the
Government through its institution designated in the project document for “Identifying and Overcome
Barriers to Widespread Adoption of Renewable Energy-Based Rural Electrification in Botswana” as
described below.

2. The UNDP country office may provide, at the request of the Energy Affairs Division, the following
support services for the activities of the project:

a.) Identification and/or recruitment of project personnel and consultants;

b.) Identification and facilitation of training activities;

c) Procurement of goods and services;

d.) Direct payment to contractors and suppliers; and

e.) Shipment, custom clearance, vehicle registration, and accreditation.

3. The procurement of goods and services and the recruitment of project personnel and consultants by

the UNDP country office shall be in accordance with the UNDP regulations, rules, policies, and procedures.
Support services described in paragraph 2 are detailed in the Attachment hereto. If the requirements for
support services by the country office change during the life of the project, this letter of Agreement will be
revised with the mutual agreement of the UNDP Resident Representative and the designated institutions.

4. UNDP manages funds contributed by GEF and provides these funds to the Energy Affairs Division
through advances of funds in accordance with progress towards achieving result. The Government co-
sharing of 19 million Pula will be administered under the responsibility of the Ministry of Mines, Energy and
Water Resources. Monitoring procedures for the administration of the co-sharing contribution will be
detailed at the outset of the project and agreed upon by the Project Steering Committee in which also UNDP
takes seat.

5. The relevant provisions of the UNDP Standard Basic Assistance Agreement (SBAA) between the
Government of the Republic of Botswana and UNDP, signed on 14 May 1975, including the provision on
liability and privileges and immunities, shall apply to the provisions of such support services. The
Government shall retain overall responsibility for the nationally managed programme or project through its
designated institution.

6. The manner and methods of cost-recovery by UNDP country office in providing the support services
described in paragraph 2 above is specified in the attachment hereto.

7. Any claim or dispute arising under or in connection with the provision of support services by the
UNDP country office in accordance with this letter shall be handled pursuant to the relevant provisions of the
SBAA.
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8. The UNDP country office shall submit quarterly progress reports on the support services provided to
the Government of Botswana.

9. Any modification of the present arrangements shall be effected by mutual written agreement of the
parties hereto.

10. If you are in agreement with the provisions set forth above, please sign and re turn to this office two
signed copies of this letter. Upon your signature, this letter shall constitute an agreement between UNDP and
the Government of Botswana on the terms and conditions for the provision of support services by the UNDP
country office for nationally managed programmes and projects.

Yours sincerely,

Signed on behalf of UNDP: For the Government:
Mr. Bjoern Foerde Mr. S.S.G. Tumelo
Resident Representative Permanent Secretary

Ministry of Finance and
Development Planning

Date: Date:
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Attachment

DESCRIPTION OF UNDP COUNTRY OFFICE SUPPORT SERVICES

1. Reference is made to consultations between the Energy Affairs Division (EAD) of the Ministry of
Minerals, Energy and Water Resources (MMEWR), the institution designated by the Government of
Botswana and officials of UNDP with respect to the provision of support services by the UNDP country
office for the nationally managed project, “Identifying and Overcoming Barriers to Widespread Adoption of
Renewable Energy-Based Rural Electrification in Botswana, hereafter referred to as “the Project”

2. The UNDP country office shall provide support services for the Project as described below.

3. Support services to be provided:

Support services

Schedule for the
provision of the support
services

Cost to UNDP of
providing such support
services

Amount and method of
reimbursement to UNDP

1. Identification and As and when the Admin cost directly paid | N/A
recruitment of project Government requests, by GEF to UNDP Head
personnel and from inception to closure | Quarters
consultants of the project
2. Identification and As and when the Admin cost directly paid | N/A
facilitation of training Government requests, by GEF to UNDP Head
activities from inception to closure | Quarters

of the project
3. Procurement of As and when the Admin cost directly paid | N/A
goods and services Government requests, by GEF to UNDP Head

from inception to closure | Quarters

of the project
4. Direct payment to As and when the Admin cost directly paid | N/A
contractors and Government requests, by GEF to UNDP Head
suppliers from inception to closure | Quarters

of the project
5. Shipment, custom As and when the Admin cost directly paid | N/A

clearance, vehicle Government requests, by GEF to UNDP Head
registration, and from inception to closure | Quarters
accreditation of the project

4. Description of functions and responsibilities involved:

4.1 Managerial functions and responsibilities of the Energy Affairs Division:

4.1.1.

4.1.2.
budget.

4.1.3.
4.14.
4.1.5.
4.1.6.
4.1.7.
4.1.8.

Ensure provision of in-kind contribution.
Arrange and manage Annual Project Review (APR) meetings.

Ensure expected results from the project are achieved.

Submit quarterly progress reports to UNDP.
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Ensure that the outputs are produced through effective process management and use of allocated

Maintain an up-to-date inventory of equipment acquired and disposed of.
Over-all responsibility for all UNDP/GEF supported activities.
Direct supervision of project staff including consultants.




4.1.9.

Address grievances of project staff, carry out disciplinary action and recommend further action
to UNDP.

4.1.10. Assess performance of project staff and recommends renewal/termination of contracts and/or

increment to UNDP.

4.2  Financial functions and responsibilities of the Energy Affairs Division:

421
422
423

424
4.2.5

4.2.6
4.2.7

4.2.8
4.2.9

Manage the resources allocated to achieve expected results.
Plan financial disbursements in accordance with work plan and Project Document.

Maintain an up-to-date accounting system that contains records and controls to ensure accuracy
and reliability of financial information and reporting.

Record the receipt and disbursement of allocated budget.

Verify that disbursements do not exceed the available funds or the amount allocated to each
component of the project.

Review and approve of Combined Delivery Reports (CDR) submitted quarterly by UNDP.

Requests an advance of funds in the standard financial report format on the basis of a
corresponding work plan and budget.

Submit quarterly Financial Reports at the time of requesting for the advance of funds.
Arrange for audit of the project at least once during implementation.

4.3 Managerial functions and responsibilities of UNDP:

4.3.1

432
433
434
435
4.3.6
4.3.7

Arrange Tripartite Review (TPR) Meetings chaired by the Permanent Secretary or Deputy
Permanent Secretary of MMEWR.

Prepare TPR Meeting report within two weeks of the meeting.

Form part of the project Steering Committee.

Monitor progress of project through field visits as necessary.

Conduct monitoring and evaluation visits to project sites at least once every six months.
Arrange for terminal evaluation in consultation with EAD.

Institute personnel measures upon recommendation of EAD.

4.4  Financial functions and responsibilities of UNDP:

44.1
442

443
4.4.4
4.4.5

Advance Energy Affairs Division with project funds on quarterly basis.

Process direct payments related to project expenditure on request of government and receipt of
three quotations.

Provide government with financial up-dates, including the CDRs on quarterly basis.
Monitor budget and ensure that it is kept up-to-date.
Prepare and sign annual mandatory budget revisions in consultation with Government.

4.5 Financial functions and responsibilities of Ministry of Finance and Development Planning :

4.5.1
452

Review and approve annual budgets for the project
Review and approve budget revisions in consultation with EAD(MMEWR) and UNDP
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Section IV-Part IX: Proposed detailed M&E Plan and indicative budget

Project monitoring and evaluation will be conducted in accordance with established UNDP and GEF
procedures and will be provided by the project team and the UNDP Country Office (UNDP -CO) with
support from UNDP/GEF. The Logical Framework Matrix in Section II-Part II provides performance and
impact indicators for project implementation along with their corresponding means of verification. These
will form the basis on which the project's Monitoring and Evaluation system will be built.

The following sections outline the principle components of the Monitoring and Evaluation Plan and
indicative cost estimates related to M&E activities. The project's Monitoring and Evaluation Plan will be
presented and finalized at the Project's Inception Report following a collective fine -tuning of indicators,
means of verification, and the full definition of project staff M&E responsibilities. Attached is the M&E Plan
combined with an indicative budget.

1. MONITORING AND REPORTING

1.1. Project Inception Phase

A Project Inception Workshop will be conducted with the full project team, relevant government
counterparts, co-financing partners, the UNDP-CO and representation from the UNDP-GEF Regional
Coordinating Unit, as well as UNDP-GEF (HQs) as appropriate.

A fundamental objective of this Inception Workshop will be to assist the project team to understand and
take ownership of the project’s goals and objectives, as well as finalize preparation of the project's first
annual work plan on the basis of the project's logical framework matrix. This will include reviewing the
logical framework (indicators, means of verification, assumptions), including updating the baseline as the
currently used baseline dates back to September 2003 when PDF B activities ended. This updating will be
based on outcomes of the PDF B as well as methodologies and approaches used to generate the
baseline information as are included in the reports produced as part of the PDF B consultancy;
notably the socio-economic assessment report. On the basis of this exercise, including the updating of
the baseline, finalize the Annual Work Plan (AWP) with precise and measurable performance indicators,
and in a manner consistent with the expected outcomes for the project.

Additionally, the purpose and objective of the Inception Workshop (IW) will be to: (i) introduce project staff
with the UNDP-GEF expanded team which will support the project during its implementation, namely the
CO and responsible Regional Coordinating Unit staff; (ii) detail the roles, support services and
complementary responsibilities of UNDP-CO and RCU staff vis a vis the project team; (iii) provide a
detailed overview of UNDP-GEF reporting and monitoring and evaluation (M&E) requirements, with
particular emphasis on the Annual Project Implementation Reviews (PIRs) and related documentation, the
Annual Project Report (APR), Tripartite Review Meetings, as well as mid-term and final evaluations.
Equally, the IW will provide an opportunity to inform the project team on UNDP project related budgetary
planning, budget reviews, and mandatory budget re-phasings.

The IW will also provide an opportunity for all parties to understand their roles, functions, and
responsibilities within the project's decision-making structures, including reporting and communication lines,
and conflict resolution mechanisms. The Terms of Reference for project staff and decision -making structures
will be discussed again in order to clarify for all, each party’s responsibilities during the project's
implementation phase.

1.2. Monitoring responsibilities and events

A detailed schedule of project review meetings will be developed by the project management, in consultation
with project implementation partners and stakeholder representatives and incorporated in the Project Inception
Report. Such a schedule will include: (i) tentative time frames for Tripartite Reviews, Steering Committee
Meetings, (or relevant advisory and/or coordination mechanisms) and (ii) project rel ated Monitoring and
Evaluation activities.



Day to day monitoring of implementation progress will be the responsibility of the Chief Technical Advisor
based on the project's Annual Work Plan and its indicators. The Project Team will inform the UNDP -CO of
any delays or difficulties faced during implementation so that the appropriate support or corrective measures
can be adopted in a timely and remedial fashion.

The Chief Technical Advisor will fine-tune the progress and performance/impact indicators of the project in
consultation with the full project team at the Inception Workshop with support from UNDP -CO and assisted
by the UNDP-GEF Regional Coordinating Unit as appropriate. Specific targets for the first year
implementation progress indicators together with their means of verification will be developed at this
Workshop. These will be used to assess whether implementation is proceeding at the intended pace and in
the right direction and will form part of the Annual Work Plan. Targets and indicators for s ubsequent years
would be defined annually as part of the internal evaluation and planning processes undertaken by the project
team.

Measurement of impact indicators related to global benefits will occur according to the schedules defined in
the Inception Workshop and tentatively outlined in the indicative Impact Measurement Template (see further
on). The measurement, of these will be undertaken through sub-contracts or retainers with relevant
institutions or through specific studies that are to form part of the projects activities (e.g. measurement
carbon benefits from reduced paraffin consumption or through surveys for capacity building efforts).

Periodic monitoring of implementation progress will be undertaken by the UNDP-CO through quarterly
meetings with the project proponent, or more frequently as deemed necessary. This will allow parties to take
stock and to troubleshoot any problems pertaining to the project in a timely fashion to ensure smooth
implementation of project activities.

UNDP Country Offices and UNDP-GEF RCUs as appropriate, will conduct yearly visits to projects that
have field sites, or more often based on an agreed upon scheduled to be detailed in the project's Inception
Report / Annual Work Plan to assess first hand project progress. Any other member of the Project Steering
Committee can also accompany, as deemed appropriate. A Field Visit Report will be prepared by the CO and
circulated no less than one month after the visit to the project team, all PSC members and UNDP -GEF.

Annual Monitoring will occur through the Tripartite Review (TPR). This is the highest policy-level meeting
of the parties directly involved in the implementation of a project. The project will be subject to Tripartite
Review (TPR) at least once every year. The first such meeting will be held within the first twelve months of
the start of full implementation. The project proponent will prepare an Annual Project Report (APR) and
submit it to UNDP-CO and the UNDP-GEF regional office at least two weeks prior to the TPR for review
and comments.

The APR will be used as one of the basic documents for discussions in the TPR meeting. The project
proponent will present the APR to the TPR, highlighting policy issues and recommendations for the decision
of the TPR participants. The project proponent also informs the participants of any agreement reached by
stakeholders during the APR preparation on how to resolve operational issues. Separate reviews of each
project component may also be conducted if necessary.

Terminal Tripartite Review (TTR)

The terminal tripartite review is held in the last month of project operations. The project proponent is
responsible for preparing the Terminal Report and submitting it to UNDP -CO and LAC-GEF's Regional
Coordinating Unit. It shall be prepared in draft at least two months in advance of the TTR in order to allow
review, and will serve as the basis for discussions in the TTR. The terminal tripartite review considers the
implementation of the project as a whole, paying particular attention to whether the project has achieved its
stated objectives and contributed to the broader environmental objective. It decides whether any actions are
still necessary, particularly in relation to sustainability of project results, and acts as a vehicle throu gh which
lessons learnt can be captured to feed into other projects under implementation or formulation.
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The TPR has the authority to suspend disbursement if project performance benchmarks are not met.
Benchmarks are provided will be developed at the Inception Workshop, based on delivery rates, and
qualitative assessments of achievements of outputs.

1.3. Project Monitoring Reporting

The Chief Technical Advisor in conjunction with the UNDP -GEF extended team will be responsible for the
preparation and submission of the following reports that form part of the monitoring process. Items (a)
through (f) are mandatory and strictly related to monitoring, while (g) through (h) have a broader function
and the frequency and nature is project specific to be defined throughout implementation.

(a) Inception Report (IR)

A Project Inception Report will be prepared immediately following the Inception Workshop. It will include a
detailed First Year/Annual Work Plan divided in quarterly time-frames detailing the activities and progress
indicators that will guide implementation during the first year of the project. This Work Plan would include
the dates of specific field visits, support missions from the UNDP-CO or the Regional Coordinating Unit
(RCU) or consultants, as well as time-frames for meetings of the project's decision making structures. The
Report will also include the detailed project budget for the first full year of implementation, prepared on the
basis of the Annual Work Plan, and including any monitoring and evaluation requirements to effectively
measure project performance during the targeted 12 months time -frame.

The Inception Report will include a more detailed narrative on the institutional roles, responsibilities,
coordinating actions and feedback mechanisms of project related partners. In addition, a section will be included
on progress to date on project establishment and start-up activities and an update of any changed external
conditions that may effect project implementation.

When finalized the report will be circulated to project counterparts who will be given a period of one
calendar month in which to respond with comments or queries. Prior to this circulation of the IR, the UNDP
Country Office and UNDP-GEF’s Regional Coordinating Unit will review the document.

(b) Annual Project Report (APR)

The APR is a UNDP requirement and part of UNDP’s Country Office central oversight, monitoring and
project management. It is a self -assessment report by project management to the CO and provides input to
the country office reporting process as well as forming a key input to the Tripartite Project Review. An APR
will be prepared on an annual basis prior to the Tripartite Project Review, to reflect progress achieved in
meeting the project's Annual Work Plan and assess performance of the project in contributing to intended
outcomes through outputs and partnership work.

The format of the APR is flexible but should include at minimum the following:

e An analysis of project performance over the reporting period, including outputs produced and, where
possible, information on the status of the outcome;

The constraints experienced in the progress towards results and the reasons for these;

The three (at most) major constraints to achievement of results;

AWP, CAE and other expenditure reports (ERP generated);

Lessons learned; and

Clear recommendations for future orientation in addressing key problems in lack of progress.

(¢ Project Implementation Review (PIR)

The PIR is an annual monitoring process mandated by the GEF. It has become an essential management and
monitoring tool for Chief Technical Advisors and offers the main vehicle for extracting lessons from
ongoing projects. Once the project has been under implementation for a year, a Project Implementation
Report must be completed by the CO together with the project. The PIR can be prepared any time during the
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year (July to June) and ideally prior to the TPR. The PIR should then be discussed in the TPR so that the
result would be a PIR that has been agreed upon by the project, the executing agency, UNDP CO and the
concerned RC.

The individual PIRs are collected, reviewed and analysed by the RCs prior to sending them to the focal area
clusters at the UNDP/GEF headquarters. The focal area clusters supported by the UNDP/GEF M &E Unit
analyze the PIRs by focal area, theme and region for common issues/results and lessons.

The focal area PIRs are then discussed in the GEF Interagency Focal Area Task Forces in or around
November each year and consolidated reports by focal area are collated by the GEF Independent M&E Unit
based on the Task Force findings.

The GEF M&E Unit (at headquarters in New York) provides the scope and content of the PIR. In light of the
similarities of both APR and PIR, UNDP/GEF has prepared a harmonized format for reference. Format
available from the UNDP Office in Gaborone.

@) Quarterly Progress Reports

Short reports outlining main updates in project progress will be provided quarterly to the local UNDP
Country Office and the UNDP-GEF regional office by the project team. Format available from the UNDP
Office in Gaborone.

(e) Periodic Thematic Reports

As and when called for by UNDP, UNDP -GEF or the Implementing Partner, the project team will prepare
Specific Thematic Reports, focusing on specific issues or areas of activity. The request for a Thematic
Report will be provided to the project team in written form by UNDP and will clearly state the issue or
activities that need to be reported on. These reports can be used as a form of lessons learnt exercise, spec ific
oversight in key areas, or as troubleshooting exercises to evaluate and overcome obstacles and difficulties
encountered. UNDP is requested to minimize its requests for Thematic Reports, and when such are necessary
will allow reasonable timeframes for their preparation by the project team.

1)) Project Terminal Report

During the last three months of the project the project team will prepare the Project Terminal Report. This
comprehensive report will summarize all activities, achievements and outputs of the Project, lessons learnt,
objectives met, or not achieved, structures and systems implemented, etc. and will be the definitive statement
of the Project’s activities during its lifetime. It will also lay out recommendations for any further steps that
may need to be taken to ensure sustainability and replicability of the Project’s activities.

(2) Technical Reports (optional)

Technical Reports are detailed documents covering specific areas of analysis or scientific specializations
within the overall project. As part of the Inception Report, the project team will prepare a draft Reports List,
detailing the technical reports that are expected to be prepared on key areas of activity during the course of
the Project, and tentative due dates. Where necessary this Reports List will be revised and updated, and
included in subsequent APRs. Technical Reports may also be prepared by external consultants and should be
comprehensive, specialized analyses of clearly defined areas of research within the framework of the project
and its sites. These technical reports will represent, as appropriate, the project's substantive contribution to
specific areas, and will be used in efforts to disseminate relevant information and best practices at local,
national and international levels. Please note that such technical reports are optional and not obligatory.

(h) Project Publications (optional)
Project Publications will form a key method of crystallizing and disseminating the results and achievements

of the Project. These publications may be scientific or informational texts on the activities and achievements
of the Project, in the form of journal articles, multimedia publications, etc. These publications can be based
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on Technical Reports, depending upon the relevance, scientific worth, etc. of these Reports, or may be
summaries or compilations of a series of Technical Reports and other research. The project team will
determine if any of the Technical Reports merit formal publication, and will also (in consultation with
UNDP, the government and other relevant stakeholder groups) plan and produce these Publications in a
consistent and recognizable format. Project resources will need to be defined and allocated for these
activities as appropriate and in a manner commensurate with the project's budget. Please note that such
project publications are optional and not obligatory.

2. INDEPENDENT EVALUATION
The project will be subjected to at least two independent external evaluations as follows: -
() Mid-term Evaluation

An independent Mid-Term Evaluation will be undertaken at the end of the second year of implementation.
The Mid-Term Evaluation will determine progress being made towards the achievement of outcomes and
will identify course correction if needed. It will focus on the effectiveness, efficiency and timeliness of
project implementation; will highlight issues requiring decisions and actions; and will present initial lessons
learned about project design, implementation and management. Findings of this review will be incorporated
as recommendations for enhanced implementation during the final half of the project’s term. The
organization, terms of reference and timing of the mid-term evaluation will be decided after consultation
between the parties to the project document. The Terms of Reference for this Mid-term evaluation will be
prepared by the Chief Technical Advisor in close collaboration with the UNDP Office in Gaborone based on
guidance from the Regional Coordinating Unit and UNDP -GEF.

(ii) Final Evaluation

An independent Final Evaluation will take place three months prior to the terminal tripartite review meeting,
and will focus on the same issues as the mid-term evaluation. The final evaluation will also look at impact
and sustainability of results, including the contribution to capacity development and the achievement of
global environmental goals. The Final Evaluation should also provide recommendations for follow -up
activities. The Terms of Reference for this evaluation will be prepared by the UNDP CO based on guidance
from the Regional Coordinating Unit and UNDP-GEF.

3. LEARNING AND KNOWLEDGE SHARING

Results from the project will be disseminated within and beyond the project intervention zone through a
number of existing information sharing networks and forums. In addition:

e The project will participate, as relevant and appropriate, in UNDP/GEF sponsored networks,
organized for Senior Personnel working on projects that share common characteristics. UNDP/GEF
shall establish a number of networks, such as PV -Network that will largely function on the basis of
an electronic platform; and

e The project will identify and participate, as relevant and appropriate, in scientific, policy-based
and/or any other networks, which may be of benefit to project implementation though lessons
learned.

The project will identify, analyze, and share lessons learned that might be beneficial in the design and
implementation of similar future projects. Identify and analyzing lessons learned is an on - going process, and
the need to communicate such lessons as one of the project's central contributions is a requirement to be
delivered not less frequently than once every 12 months. UNDP/GEF shall provide a format and assist the
project team in categorizing, documenting and reporting on lessons learned. To this end a percentage of
project resources will need to be allocated for these activities.
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TABLE: INDICATIVE MONITORING AND EVALUATION WORK PLAN AND CORRESP ONDING BUDGET

Type of M&E activity Responsible Parties Budget US$ Time frame
Excluding project team Staff
time
Chief Technical Advisor Within first two
Inception Workshop UNDP CO months of project start
UNDP GEF up
. Project Team Immediately following
Inception Report UNDP CO None W

Measurement of Means of
Verification for Project
Purpose Indicators

Project Coordinator will oversee
the hiring of specific studies and
institutions, and delegate
responsibilities to relevant team
members

To be finalized in Inception
Phase and Workshop.

Start, mid and end of
project

Measurement of Means of

Oversight by Project GEF

To be determined as part of

Annually prior to

Verification for Pro ject Technical Advisor and Project the Annual Work Plan's APR/PIR and to the
Progress and Performance Coordinator preparation. definition of annual
(measured on an annual Measurements by regional field work plans
basis) officers and local IAs
APR and PIR Project Team None Annually
UNDP-CO
UNDP-GEF
TPR and TPR report Government Counterparts None Every year, upon
UNDP CO receipt of APR
Project team
UNDP-GEF Regional
Coordinating Unit
Steering Committee Project Coordinator None Following Project IW
Meetings UNDP CO and subsequently at
least once a year
Periodic status reports Project team 5,000 To be determined by
Project team and
UNDP CO
Technical reports Project team 15,000 To be determined by
Hired consultants as needed Project Team and
UNDP-CO
Mid-term External Project team 20,000 At the mid -point of
Evaluation UNDP-CO project
UNDP-GEF Regional implementation.
Coordinating Unit
External Consultants (i.e.
evaluation team)
Final External Evaluation Project team, 30,000 At the end of project
UNDP-CO implementation
UNDP-GEF Regional
Coordinating Unit
External Consultants (i.e.
evaluation team)
Terminal Report Project team At least one month
UNDP-CO None before the end of the
External Consultant project
Lessons learned Project team Yearly
UNDP-GEF Regional 15,000 (average 3,000 per
Coordinating Unit (suggested
formats for documenting best year)
practices, etc)
Audit UNDP-CO 5,000 (average $1000 per Yearly
Project team year)
Visits to field sites (UNDP UNDP Country Office Yearly

staff travel costs to be
charged to IA fees)

UNDP-GEF Regional
Coordinating Unit (as
appropriate)

Government representatives

15,000 (average one visit per
year)

TOTAL INDICATIVE COS T

Excluding project team staff time and UNDP staff and travel expenses

US$ 105,000
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IMPACT MEASUREMENT TABLE

These indicators will be drawn from the Logical Frame Matrix and are related to the measurement of global
benefits achieved by the project rather than project implementation progress. They will have to be fine-tuned
and detailed in the Inception Workshop.

Impact to be monitored Indicators to be used Means of verification
CO,; emission reduction - Litres of paraffin reduced - End-user surveys

- Operational PV systems - Dealer surveys
Increased PV market activities | - Number of PV business in | - Market surveys

combination with the turn | - Dealer surveys
over/profit of each business

Increased income generating | - Number of income - End-user surveys
activities in the project target | generating activities emerged
area in combination with the

turnover / profit of these
activities / businesses

- It is anticipated that in 2
years 1% and in 5 years 3%
from the households supplied
with PV systems will be
involved in income generating
activities
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ANNEX A: Approved GEF Full -Scale Executive Summary

AGENCY’S PROJECT ID: PIMS #1771

COUNTRY: Botswana

PROJECT TITLE: Renewable Energy-Based Rural
Electrification Programme for Botswana

GEF AGENCY: UNDP

OTHER EXECUTING AGENCY: None

DURATION: 5 Years

GEF FOCAL AREA: Climate Change

GEF OPERATIONAL PROGRAMME : OP #6: Adoption of
Renewable Energy by Removing Barriers and Reducing
Implementation Costs

GEF STRATEGIC PRIORITY : CC 4: Off-Grid Renewable
Energy for Productive Use

ESTIMATED STARTING DATE: July 2005

IA FEE: US$382,000

FINANCING PLAN (US$)
GEF PROJECT/COMPONENT
Project: 3,000,000
PDF B: 305,000
Subtotal GEF 3,305,000
CO-FINANCING*
Government (in kind) 495,000
Government (in-kind, during PDF 50,000
B)
GEF Agency (cash, during PDF B) 10,000
Government (cash) 3,636,463
End-users (cash) 1,197,145
Subtotal Co-Financing 5.388.608
Total Project Financing 8,693,608
FINANCING FOR
ASSOCIATED ACTIVITIES IF
ANY:
LPG Part (Govt. subsidy + end- 247,129
users
LEVERAGED RESOURCES IF n.a.
ANY:

* Details provided under the financial
modality and cost effectiveness section

CONTRIBUTION TO KEY INDICATORS OF THE BUSINESS PLAN:

e For the 88 targeted villages, the reduction in CO, emissions as a result of introducing PV -based systems
for the supply of electricity for lighting and entertainment amounts to approximately 52,000 tonnes of
CO, over a 20-year period. This calculation is based on an average savings of 10 liters of paraffin per

month per customer, for each of the customers that will be reached during the five-year project period.

e It has been estimated that replication of the project activities to other rural customers will reach between
25% and 35% of Botswana’s current 140,000 to 160,000 rural customers. If the CO, calculation for the
88 targeted villages serves as a basis for extrapolation, the total CO, reduction as a result of introducing
PV-based systems for the supply of electricity for lighting and entertainment amounts to ap proximately
345,000 tonnes of CO, over a 20-year period (including the 52,000 tonnes of CO, reduction from the 88

targeted villages).

RECORD OF ENDORSEMENT ON BEHALF OF GOVERNMENT:

Mr. Mushanana L. Nchunga, Executive Secretary
National Conservation Strategy Coordinating Agency

Date: 19 November 2003

Approved on behalf of the United Nations Development Programme (UNDP). This proposal has been
prepared in accordance with GEF policies and procedures and meets the standards of the GEF Project Review

Criteria for work programme inclusion.

Yannick Glemarec
Deputy Executive Coordinator
Date: 9 January 2004
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1. Project Summary
(a) Project rationale, objectives, outputs and activities

Global objective: To reduce Botswana’s energy related CO, emissions by substituting fossil fuels (petrol /
diesel, woodfuel, paraffin and coal) with PV and LPG, to provide basic energy services to rural homes an d
community users.

Development Objective: To improve people’s livelihoods by improving their access to and affordability of
modern energy services and to assist the Government of Botswana with the initiation of a renewable energy
programme for the rural areas, thus reducing the dependency on imported fossil fuel.

These objectives will be achieved by project activities designed to remove barriers to the wide-scale
utilisation of PV for providing energy services. The project will consider the institutional, financial and
market instruments necessary to demonstrate the viability of using the private sector to participate in the
process of sustainable development in rural areas through the delivery of basic energy services using PV.

The project consists of six components. Each of these components is made up of an immediate objective,
specific output(s) and a number of activities. By achieving the immediate objectives, the project will
contribute towards the achievement of the global and development objectives:

1. Delivery of technology packages: To implement three different delivery models targeting different end-
user groups and making use of different PV and PV/LPG -based technology packages.

2. Policy support and policy framework: To assist with the development of policy and institutional
arrangements conducive for the integration and provision of off-grid electricity services within the
existing rural grid electrification programme.

3. Awareness raising and changing of perceptions: To increase awareness and change perceptions
among the general public, decision-makers and rural consumers on the potential role of PV and LPG in
meeting basic energy needs.

4. Private and public sector strengthening and training: To strengthen and support the public and
private sector working in the PV and renewable energy sector to provide better quality of service.

5. Financial engineering: To assist with the development of appropriate financing mechanisms for the
larger scale dissemination of PV -based technologies to rural customers.

6. Learning and replication: 7o disseminate experience and lessons learned to promote rapid
implementation of rural electrification based on renewable and low GHG technologies throughout the
country.

Project activities are focused on introducing different PV -based technology packages in 88 targeted villages;
to review and make recommendations for improving the policy environment for renewables, notably PV;
launching awareness campaigns for both decision-makers and end-users; strengthening the capacities of the
public and private sectors to deal with the design and implementation of PV programmes; assisting PV
companies in business planning and training of technicians; testing end-user and supply-chain financing
mechanisms; and putting in place the necessary conditions for replication of the activities implemented under
the 5-year UNDP/GEF supported initiative.

(b) Key indicators, assumptions and risks (from Annex A/Project Brief: Logical framework)

Key indicators include the number of PV systems sold over the lifetime of th e project, combined with the
reduced consumption of paraffin for customers switching to PV -based systems. Another important indicator
is the price of PV systems and the number of dealers involved in the PV market. The project’s monitoring
and evaluation system will make provision for gathering baseline data and track these indicators at regular
intervals.

Important project assumptions relate to the market price of paraffin, the willingness of the private sector and
end-users to engage in the project activities and willingness at the political level to provide subsidies for
renewable energy-based rural electrification. Assumptions will be monitored and the project intervention
strategy adapted accordingly.
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2. Country Ownership
(a) Country Eligibility
Botswana ratified the UNFCCC on 27th January 1994.

(b) Country Drivenness

The project has been developed in close consultation with various key Government Ministries and is
supported at the highest political level. The Government attaches high priority to providing basic energy
services to it rural communities, as expressed in its National Development Plan 9 and by making USD 3.8
million (19 million Pula) available from its National Budget to implement this initiative in support of this
policy commitment. One of the strategic objectives for the energy sector in Botswana relates to reducing the
fossil fuel dependency and promoting the use of renewable energy. Other objectives include promoting the
development of the private energy sector through private participation and public-private partnerships and
studying the potential role of renewable energy, particularly for rural electrification.

3. Programme & Policy Conformity
(a) Fit to GEF Operational Program and Strategic Priority

There are several reasons to promote the use of PV in Botswana through the removal of barriers. First is the
fact that, at present, 65% of all villages and 100% of all localities with more than 200 people are not
connected to the grid. In terms of households, this means that 83% of all rural households are not yet
connected to the grid. Even if the grid connection programme is extended as planned, by 2009 there will be
194 villages and 379 localities in Botswana (or 42% of all rural villages and 99% of all localities) that still
lack electricity services.

Botswana has excellent solar conditions, with an average of 320 clear, sunny days per year and an average
global irradiation of 21 MJ m™/day throughout the country. Therefore, introducing individual PV systems
would make it possible, in the long term, for an estimated 25-35% of the 140,000 to 160,000 rural customers
to have their basic electricity needs met from the locally available solar resource.

The main barriers identified during the implementation of that PDF B project include the following:

¢ Information and perception: Insufficient knowledge about available technologies and
technological developments; financial institutions being insufficiently aware of the financing needs /
possibilities associated with the renewable energy sector; consumers not aware of the technologies
that are available or have a wrong perception about what that technology can / cannot do, or how it is
to be used / maintained.

¢ Financing: Donor-funded projects creating unrealistic price expectations amongst consumers;
private sector companies in the renewable energy sector having difficulties raising sufficient credit to
finance their operations; payments required from customers being either too high or too inflexible,
resulting in a very small uptake and extremely slow market growth for PV systems.

e Technology: The balance between component quality and price is delicate and when components
are too expensive, users may choose not to use them; poor people are being asked to try
experimental technologies, which is something that they can not afford to do; even the smallest
interventions by customers (e.g., checking battery water levels) can be problematic.

e Legal and policy: The existing legal / policy structure is not particularly conducive to the growth of
the renewable energy sector.

e Institutional/organisational: Donor-funded projects are often implemented by public sector
institutions rather than by the private sector; renewable energy is not yet considered an integral part
of the country’s rural electrification efforts; a weak link exists between the public and private sectors
in respect of renewables.

In response to these barriers, a programme has been designed that seeks to overcome and/or lower these
barriers, using the private sector as its vehicle to provide basic electricity ser vices based on renewables / PV.
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The proposed project also recognises that energy is an important element in rural development through the
services it makes possible. In this way, PV systems can have a significant impact on the lives of rural users.
For example, energy can provide the extension of daytime activities through lighting, entertainment by
means of radios and televisions and pumping of potable water. Furthermore, PV projects in Botswana can be
implemented to provide social and communal services (e.g., health centres, schools and communal centres),
which can spark the provision of income-generating activities. Small solar systems may help promote
productive activities (e.g., bars, restaurants, rural cinemas, telephone shops, technical and artisan
workshops), powering small tools and appliances (drills, soldering irons, blenders), lighting and radio/TV.
PV applications, and especially those for productive activities, have considerable potential to serve both
environmental concerns and improve the situation of people rural areas. PV systems are also increasingly
being used for agricultural applications (e.g., livestock watering, PV electric fences, pest control, PV -
powered drip irrigation systems, aeration pumping for fish farming and poultry lighting, etc.) For these
reasons, special attention will be given during the design and implementation stages of the proposed project
to promote productive uses that could be generated through the use of PV -based systems.

The activities proposed for implementation in the full UNDP-GEF project are in line with Government
policies and the recommendations of the September 2000 GEF Marrakech workshop “Making a difference in
emerging PV Markets: Strategies to promote PV energy generation”, especially with regard to P V service
businesses, financing, standardised quality products and creative partnerships.

Incremental Costs

This project is designed to remove barriers to the introduction of renewable energy -based systems (notably
PV) to meet the basic energy needs of rural communities in the targeted villages. It will adopt a market
transformation approach to the PV market and is consistent with the terms of GEF Operational Programme 6.
To the extent that it helps stimulate greater sales of PV to households, businesses a nd institutions, it will also
help reduce both the incidence of respiratory and eye problems attributable to paraffin soot and the risk of
hut fires. The proposed project activities would not take place without UNDP and GEF support, making the
project activities largely incremental.

Much of the present demand for modern lighting and electricity in rural Botswana is not being met due to the
lack of appropriate financing mechanisms and an undeveloped or immature state of the PV market. One of
the goals of this project therefore is to stimulate the growth of the PV market in Botswana, starting with the
88 targeted villages, so that costs will go down as the number of systems installed increases, thereby leading
to greater satisfaction of this demand. However, no incremental cost subsidy per system or per Wp is being
requested from GEF.

Because this project is not requesting financial assistance from GEF for a subsidy per Wp of the PV
equipment installed, incremental costs associated with this project are considered to be the costs of the
activities designed to remove the barriers to PV electrification and to stimulate the PV market in rural
Botswana. For this reason, the project will focus on putting conditions in place for long-term Government
subsidies, stimulating cash sales and designing rural savings, credit and leasing mechanisms by the private
sector in combination with non-finance related conditions required to expand the market further (i.e.,
awareness, policy framework, training and institutional strengthening).

Furthermore, market survey information suggests that rural customers in Botswana use between 8.5 and 11.5
litres of paraffin per month, costing between USD 4.5 and USD 6. Battery expenses (for radio and torch)
may run to an additional USD 4 to USD 5.5 per month, raising the monthly expenditure on lighting and
entertainment to between USD 8.5 and USD 11.5. Because the costs of a PV -based system are still high in
Botswana — USD 160 for a mobile system and USD 1,100 for an average 65-75 Wp system, including
installation and a three-year maintenance contract - there are incremental costs associated with the purchase
of PV systems.

However, market surveys show that over the five-year project period, the market for PV -based system in the
targeted 88 villages could reach almost 35% of the 5,152 rural customers targeted for the PV lantern / LPG
systems and around 10% of the 1,373 customers targeted for SHS. This would lead to CO, emission
reduction from the introduction of PV-based systems for the supply of electricity for lighting and
entertainment of approximately 52,000 tonnes of CO, over a 20-year period (based on an average 10 litres of
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paraffin savings per month per household). CO, reduction per litre of paraffin is taken as 3.2 kg. It is
estimated that replication of the project activities to other parts of the country could reach between 25% and
35% of the current 140,000 to 160,000 rural customers. Extrapolating from the CO, calculation for the 88
targeted villages, the total reduction in CO, as a result of introducing PV -based systems for the supply of
electricity for lighting and entertainment is equal to approximately 345,000 tonnes of CO, over 20-year
period (including the 52,000 tonnes of CO, reduction from the 88 targeted villages).

(b) Sustainability (including financial sustainability)

This project aims to integrate the use of renewables for rural electrification into Botswana’s national
development programming, including allocation of long-term (institutionalised) financial assistance for such
programmes. The Government has allocated subsidies of between 60 -80% towards the cost of providing
basic electricity services to approximately 6,500 rural customers as part of the proposed project. This project
also encourages the development of a strong private sector involvement in PV activities by making
appropriate financing mechanisms for dealers and suppliers and consumers available, as well as training and
activities to improve product and service quality (e.g. codes and standards, including enfo rcement).

(© Replicability

Component 6 of the project has been designed to replicate models, approaches and lessons learned, both
within the 88 targeted villages and the rest of Botswana. After a successful demonstration during the project
period of a private sector-led model for the delivery of basic electricity services to rural communities, it is
expected that PV companies will expand their business to other regions in the country (some are already
operating country-wide), thus replicating delivery and financing modalities. This replication is dependent,
however, on the provision of sustainable and long-term subsidies by the Government of Botswana.

(d) Stakeholder Involvement

The development of this project proposal has been undertaken in a participatory fashi on, consulting the
major stakeholders throughout the process. That process began with a detailed socio-economic study of
representative rural consumers; both those who have used renewable energy products and those who have
not. In addition, consultation was undertaken with a wide range of groups and organisations who are
stakeholders in this process, including representatives from the supply chain (end users, dealers, importers
and international suppliers), NGOs, community based organisations, consultants and training institutions.
Consultation was undertaken during three stakeholder workshops held in March, June and September 2003
in Gaborone. Numerous meetings were also held over a nine-month period with key stakeholders on an
individual basis.

(e) Monitoring and Evaluation

The project will be monitored and evaluated according to standard UNDP rules for nationally executed
projects. For each of the six components, a monitoring plan will be prepared during the project’s inception
phase. A Project Planning Matrix has been developed and is part of the submission (Annex B). Appropriate
and specific performance benchmarks will be established to effectively monitor project progress and to make
crucial management decisions. Lessons from other PV projects have been incorporated into the design of this
project. The PDF B team participated in the African PV workshop in May 2003 in Pretoria where exchange
of lessons and horizontal learning took place.
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4. Financing Modality and Cost-Effectiveness

Co-financing Sources

Name of Co- | Classification Type Amount Status

financier (source) (US$)

Ministry of Finance Government Cash 3,636,463 | Letter
attached

Energy Division Government In-Kind 545,000%*

Power Cooperation

Others

End-Users Private Sector Cash 1,197,145

UNDP TRAC Implementing Agency Cash-Grant 10,000*

Sub-Total Co-financing 5,388,608

*Please note that 50,000 of the listed 545,000 government is -kind co-financing and the 10,000 from UNDP TRAC
have already been spent during the PDF B phase. A detailed breakdown o f the government in-kind financing
contribution is included in the project brief.

As shown on the cover of this summary, the co-financing ratio is 1:1.63 which means that for every GEF
dollar spent, 1.63 dollars will be spent by the Government of Botswana and the customers towards the global
and development goals of this project. Please note that a cash contribution of USD 3,636,463 has been
committed to this project by the Ministry of Finance of the Government of Botswana.

GEF Project Budget by Component

Component description: GEF Budget (USD)
Component 1: Implementing hardware 600,000
Component 2: Policy/Institutional 250,000
Component 3: Awareness raising 500,000
Component 4: Training 550,000
Component 5: Financial engineering 600,000
Component 6: Learning and replication 395,000
Monitoring and evaluation 105,000
TOTAL 3,000,000

5. Institutional Coordination & Support

(a) Core commitments & Linkages

Energy and Environment has been identified in the UNDP Country Cooperation Framework (CCF) as a
practice area.

(b) Consultation, Coordination and Collaboration between IAs, and EAs

No initiatives from UNEP or the World Bank have been planned for design and/or implementation in
Botswana in the broad fields of renewable energy and rural electrification. Neverthe less, this project will
closely follow possible future activities of UNEP and the World Bank and will seek active collaboration in
the event that related activities are being designed and implemented.

(©) Project Implementation Arrangement

The programme will be executed by the Government of Botswana, under the UNDP National Executed
(NEX) modality. The EAD of the MMEWR will serve as overall executing agency for the UNDP/GEF full -
scale programme. BPC will be the implementing agency. For the day-to-day operation of the programme,
one full-time advisor will be made available, fully funded through GEF. That advisor will fall under the
overall management of BPC. In addition, the Tripartite Project Steering Committee (PSC) which was set up
to steer the implementation of the PDF B activities will continue to function throughout the life of the
proposed project.
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1. Identifiers:

PIMS Number
Project Number

Project Name

Duration

GEF Implementing Agency

Executing Agency

Implementing Agency

Requesting Country

Eligibility

GEF Focal Area

GEF Programming Framework

ANNEX B: Approved GEF Full-Scale Project Brief

1771
BOT/00/G41/A/1G/99

Renewable Energy-Based Rural Electrification
Programme for Botswana

Five years

United Nations Development Programme
Energy Affairs Division (EAD) of the Ministry of
Minerals, Energy and Water Resources (MMEWR)

Botswana Power Corporation (BPC)

Botswana

Botswana ratified the UNFCCC on 27th January 1994

Climate Change

OP #6: Adoption of Renewable Energy by Removing
Barriers and Reducing Implementation Costs

2. Summary:

The project aims at reducing Botswana’s energy-related CO, emissions by promoting renewable
and low GHG technologies as a substitute for fossil fuel (fuel wood, paraffin and coal) utilized in
rural areas. The activities proposed in the project are designed to remove barriers to the wide-scale
utilisation of renewable energy and low GHG technologies to meet the basic electricity needs of
individual households in terms of lighting, power for radio-cassette/TV and income-generating
activities. In turn, this project will help with the initiation of the intended renewable energy
programme of the Government of Botswana and to encourage the development of the private sector
industry in the provision of renewable energy in the c ountry.
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3. Costs and Financing
GEF Project
PDF B

Subtotal GEF

Government (in kind)

PDF B: Government (in-kind)
PDF B: UNDP (cash)
Government (cash)

End-users (cash)

Co-financing
(Parallel)

Subtotal Co-Financing

TOTAL PROJECT FINANCING

Associated Financing ~ LPG part (Government of Botswana +
customers)

4. GOVERNMENT OF BOTSWANA GEF FOCAL POINT:

Name: Mushanana L. Nchunga

Title: Executive Secretary of the National Conservation Strategy Coordinating Agency
Private Bag 0068, Gaborone

Tel: +267 302050, Fax: +267 302051/309953

5. IA CONTACT:

Name: Dr. Ademola Salau

GEF Climate Change Coordinator, Southern and Eastern Africa
Tel: +27 12 354 8117

E-mail address: ademola.salau@undp.org

Mr. Leonard Dikobe

UNDP-Botswana, Programme Specialist,
Tel: +267 2952121 ext. 247

E-mail address:Leonard.dikobe@undp.org

Mr. Hiro Okuda

UNDP-Botswana, Programme Officer
Gaborone, Botswana

Tel: +267 2952121 ext. 233

E-mail address: hiro.okuda@undp.org
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US Dollar
3,000,000

305,000
3,305,000

495,000
50,000
10,000

3,636,463

1.197.145

5,388.608

8,693,608
247,129
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LIST OF ACRONYMS AND ABBREVIATIONS

BOTEC
BPC
BRET
EAD
GHG
GEF
GEF-SGP
JICA
LPG
MMEWR
MPS
NDP
NEX
NGO
NPV-REP
PSC

PV

RIIC
SADC
SHS
TRAC
UNDP

Exchange rate:

Botswana Technology Centre

Botswana Power Corporation

Botswana Renewable Energy Technology

Energy Affairs Division

Greenhouse Gas

Global Environment Facility

Global Environment Facility — Small Grants Programme
Japanese International Cooperation Agency
Liquefied Petroleum Gas

Ministry of Minerals, Energy and Water Resources
JICA Master Plan Study on Photovoltaic Rural Electrification
National Development Plan

National Executed modality

Nongovernmental Organisations

National PV Rural Electrification Programme
Project Steering Committee

Photovoltaic

Rural Industries Innovation Centre

Southern African Development Community

Solar Home System

Target for Resources Allocation from Core

United Nations Development Programme

1 US $ = 5 Pula (October 2003)
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1. Background and Context

1. For people and markets located away from the main electricity grid, the absence of reliable and
affordable renewable energy technologies for electricity generation has meant that the only possibility for the
provision of electricity services is through small fossil fuel-based generators. In the absence of petrol or
diesel generation, rural households rely largely on paraffin for lighting and dry cells/batteries to power radio -
cassettes/TV. In addition to the respiratory and eye problems associated with prolonged exposure to paraffin
smoke and soot (poor indoor air quality), continued reliance on paraffin for lighting also adds to ever-
increasing emissions of greenhouse gases (GHG). Recent advances in the renewable energy field, especially
in photovoltaic (PV), have meant that some of these remote areas can now be provided with clean electricity
services through renewable energy on a least-cost basis.

2. According to the Botswana Energy Master Plan prepared for the Energy Affairs Division (EAD) of the
Ministry of Minerals, Energy and Water Resources (MMEWR) in June 1996, Botswana has an explicit
commitment to equalizing the distribution of economic benefits between all parts of Botswana society.
Energy, like education and health services, is a basic household need. For the long-term success of
Botswana’s economy and its society, access to basic energy services (cooking, heating and lighting) is
essential.

3. The renewable energy resource situation that has been assessed during the implementation of the PDF B
phase confirms that solar energy is available in abundant quantities, more or less equally distributed over the
country throughout the year. Other renewable energy sources such as wind are limited, location specific and
unevenly distributed during the year. Biomass energy is one of the main renewable energy sources currently
being used in Botswana for cooking and heating. However, available biomass resources (both woody
biomass and agricultural residues) are insufficient to generate and distribute electricity on a sustainable basis.
As a result, the main focus for making use of renewable energy resources in Botswana will be on solar
energy to be used with various PV-based electricity generation technologies; i.e., mobile solar systems, solar
home systems, battery charging stations and mini -grids.

4. The Energy Master Plan proposes access to electricity through connection to the national grid, off-grid
connection or PV to all those households where it makes economic and social sense, and improving the
affordability of electricity to households. It also identified the following factors:

e Electrification planning should be integrated with other development planning.
e Rural electrification should be regarded as part of the national electrification programme, albeit
with different objectives and requirements to urban electrification.

5. With regard to renewable energy-based eclectrification, the Energy Master Plan states that PV
electrification should be part of national electrification planning. Planning of PV electrification needs to take
cognizance of grid expansion plans, and should be funded under the same principle that justifies grid rural
electrification.

6. Rural electrification has been an important component of the national development agenda for Botswana.
However, the high cost of rural grid electrification programmes have been a barrier, with the result that
approximately 17% of the total rural population has access to grid electricity services, compared to 36% in
the urban areas.

Prior and ongoing assistance

7. There are several previous / ongoing studies conducted in respect of PV. These include the JICA Master
Plan Study on Photovoltaic Rural Electrification (MPS). The MPS was designed to formulate a master plan
for the promotion of rural electrification in Botswana by using PV systems over a ten -year period, starting in

2003. The objectives of the MPS were to:

e Supply solar electricity, quickly and under affordable conditions, to households in rural areas that
cannot benefit from grid electrification and other energy supply services.
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e Implement the PV rural electrification project at the least cost practicable and in a financially
feasible and sustainable manner.

e Integrate with infrastructure projects required for a specific region or area.

e Expand environmentally friendly energy use.

The MPS was conducted in three phases:
e Phasel Preliminary Study (September 2000 - March 2001).
e PhaseIl  Field verification of the PV promotion project (April 2001 - March 2002).
e PhaseIll  Formulation of the master plan (April 2002 - March 2003).

Implementation of the MPS was scheduled to begin sometime in 2003.

8. The MPS was to be used as the basis for devel oping a business plan for PV rural electrification. The
MPS analysed various problems that were encountered in different PV projects around the country, and on
the basis of the lessons learned, made recommendations for a new institutional framework to prom ote PV
rural electrification and an operation and management methodology, among other issues. The MPS also
established criteria for the selection of villages to be covered by the PV electrification project in order to
ensure that selection is made on the basis of the minimum cost principle. Key planning parameters, such as
the target electrification rate and PV systems sizes, were established by taking into account the results of a
pilot dissemination project conducted in three villages and by checking the effectiveness of the programme
recommended in the MPS. A preliminary business plan for PV rural electrification was formulated to
incorporate all necessary elements and its feasibility was evaluated through a financial and economic
analysis. Finally, necessary government support was identified to allow the project to be operated on a
sustainable basis. A PV pilot dissemination project was set up in three villages (Lorolwana, Kudumatse and
Motlhabaneng), based on a fee-for-service principle with Solar Home Systems (SHS) and a Battery Charging
System in Lorolwana. The Government of Botswana is currently evaluating the MPS. Its ultimate
implementation will depend on the outcome of the current UNDP/GEF study.

9. Other prior initiatives on renewable energy-based rural electrification are:

Botswana Renewable Energy Technology Project.

Manyana PV Project.

National PV Rural Electrification Programme.

Motshegaletau Centralised PV System.

Global Environment Facility - Small Grants Programme (GEF-SGP) Solar Lantern Project.

10. The Botswana Renewable Energy Technology (BRET) Project was in operation during the 1980’s. The
BRET project was jointly funded by the Governments of Botswana and the United States (through USAID).
The scope of the project activities was to explore the potential for various renewable energy technologies for
use in rural areas of Botswana. Technologies that were evaluated included:

fuel conserving wood stoves

retained heat cookers

small scale water heaters

renewable energy pumping systems (wind and PV pumps), and
various applications of solar energy.

The use of PV technologies included: lighting and refrigeration in rural clinics (at Lentsweletau, Mabule and
Shoshong), lighting in primary schools (at Oodi, Dishegwane, Shoshong and Molapowabojang) and PV
water pumping (5 systems installed). The BRET project was also involved in the installation of
approximately 25 anemometers throughout Botswana that resulted in the development of a wind map for
Botswana.

11. In 1991, EAD started arrangements for a pilot project to install, monitor and evaluate solar energy
technologies in the village of Manyana, which is located approximately 50 km from Gaborone. The Manyana
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PV project started in 1992 and was set up to assess the socio-economic viability of solar energy technologies
so that they could be replicated in other parts of the country and to provide data to facilitate the formulation
of policies regarding the use of renewable energy. In 1995, the project was changed from a pilot to a
commercial project, managed by the Rural Industries Innovation Centre (RIIC). A credit scheme was offered
to 42 users with instalment payments over two years. An evaluation of the Manyana project was carried out
in 1994, during which 36 of the 42 users were interviewed. The following is noted from that evaluation:

e The users’ highest priority item was for a refrigerator (64%), followed by televisions (61%), irons
(36%) and Hi-fi/radios (31%).

e Fifteen percent of the households surveyed already had gas powered refrigerators.

e [t was considered that a gas-powered refrigerator is a good complement to PV lighting since the
investment in extra PV panels for a PV powered refrigerator can be prohibitively expensive.

e There is already an infrastructure for gas use since at least 85% of the respondents already used gas
for cooking.

e TIrons are often heated by gas or paraffin stoves.

e It was concluded that almost all households paid off their loans and were satisfied with the
performance of their systems.

12. The National PV Rural Electrification Programme (NPV-REP) started in 1997 with the aim of
disseminating PV electrification throughout Botswana after the successful implementation of PV in
Manyana. The programme offered loans on nationwide basis to households and small businesses enabling
them to purchase a SHS. RIIC was the implementing agency for the programme. Although the NPV -REP
reduced the barrier of high up-front payments of SHS, the actual uptake remained low, with only
approximately 300 SHS installed over four years. The following represent the key findings / limitations of
the NPV-REP:

e The programme was understaffed and the staff that was available was under -qualified.

e No proper system sizing method was used in preparation of quotations and there were

inconsistencies in the pricing of quotations and considerable delay in the provision of quotations to

applicants.

Companies did not experience problems supplying PV components.

System costs increased by fifty percent after inception of the programme.

There was no adherence to the contracts signed between RIIC and the rural customers.

Many systems were installed without down payments.

Not enough pay-points were available where installments could be paid.

There was a very high rate of defaulters.

Systems were scattered over the country, which hampered maintenance efforts.

There was no planned maintenance programme to support periodic inspections.

Customer service was poor.

The accounting package and financial management system that were used in the programme were

not appropriate.

There was no proper financial auditing of the project.

e  Over half of the interviewees were not aware of the existence of the NPV -REP.

e There was no apparent complementarity between the Rural Collective Scheme (initiated to reduce
the barriers for the uptake of grid electrification) and the NPV -REP.

The main restraining factors of the NPV -REP were summarised as follows:

Unclear strategies on how to achieve target of 237 installations per year.

Lack of adherence to policy procedures.

Poor communication links between the implement ing office and its clientele.
Poor record keeping on payment status of end users.

Rapid increase in component prices, which made total system costs very high.
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13. A centralized PV system with a capacity of 5.5kWp started commercial operation in August 1998 in
Motshegaletau Village. That system employs two inverters with an AC output of 4.5 kVA and supplies
electricity to 14 customers through a 240 V distribution network with a length of approximately 2 km. Most
of the electricity is supplied to a school, a clinic, the Kgotla (the village / tribal meeting place) and individual
households. Two TVs, which were donated by a private company, were installed in the school and the clinic.
Electricity is also supplied to streetlights. The electric tariff is P0.25/kWh (USD 0.05/kWh), which is the
same as the Botswana Power Corporation (BPC) tariff. A combination of conventional and pre -paid metering
systems is applied. Conventional meters were installed at nine households, with pre -paid systems installed at
the remainder of the households. Cards with different values are provided with the pre-paid metering
systems. No electricity fee is charged to public facilities, such as the school and the clinic, because the
District Council pays for them. Three-day training sessions are provided to the District Council four times a
year, which covers maintenance and repair of the system.

14. A project that provides users with solar lanterns and solar batteries is ongoing in the villages of
Malatswae, Dimajwe, Majwana-adipitse and Tsimoyapula, all located in the Central District. The project is
coordinated by the Serowe North Development Trust and is financed through the GEF -SGP. One hundred
households obtained solar lanterns and batteries through a hire -purchase scheme with a down payment, and
pay the remainder in monthly installments over a period varying between 12 and 18 months. The objectives
of the project are to:

¢ Provide affordable high quality lights and solar batteries in a sustainable way to households in four
villages.

e Build an institutional and financial framework based on the needs of the people that enables the
execution of a solar lantern and battery hire-purchase scheme.
Gain experience with a hire purchase scheme on a cost recovery basis.
Encourage wider use of solar lanterns and batteries as a viable renewable energy source through
replication in other villages in Botswana.

The solar lantern project is ongoing. Some initial findings are:

e There is a high breakage of solar panels of one manufacturer (solar panels of two different
manufacturers were used in the project).

e Potential cost savings due to diminishing purchases of paraffin, candles, dry cell batteries and
reduced charging of car batteries by solar lantern users, are on average not more than P30 (USD 6)
per month per household.

e Having five different hire purchase schemes is unnecessarily complicated for users and
administrators.

e Many users are behind with installment payments, probably due to insufficient incentives to pay
installments and insufficient financial administration by the responsible people in the villages.

The following observations can made regarding the implementation of this project:

¢ The implementing organisation, Serowe North Development Trust, is potentially very well suited for
distributing the lanterns because of its presence in the region.

e A well-organized system of fee collection, administration and after-sales service is required for a
project of this type to be financially viable.

e Financial records are currently incomplete, incentives for fee collection at village level appear
insufficient and the organization’s response to complaints of users is slow or absent.

e Spare bulbs and in-house wiring should be locally available in the project area.

15. Following and parallel with some of the above initiatives, GEF approved a PDF B Project for
‘Identifying and Overcoming the Barriers to Widespread Adoption Renewable Energy-based Rural
Electrification in Botswana’. The main objective of that project — which led to the formulation of the present
project brief —was “the development of a coherent action plan for establishment of a sustainable
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infrastructure for providing energy services to off-grid communities, using low-GHG emission energy
technologies”. As such, the project looked into:

Available renewable and low GHG energy resources.

Suitable technologies to harness these resources.

The characteristics of rural customers.

Barriers to renewable energy use in rural electrification.

The establishment of suitable financing mechanisms for suppliers and end users.

The reduction / mitigation of risk to BPC, among others, when designing and implementing delivery
models (e.g., the expansion of BPC’s role to include the widespread use of decentralised clean
energy options for off-grid energy supply and services).

Infrastructure and capabilities needed to ensure sustainability of the project activities long after the
initial GEF seed funds are exhausted.

This preparatory phase was conducted with a view towards presenting this full -size project brief for GEF
funding.

Barriers encountered in Botswana

16. The following barriers to the utilisation of renewable and low GHG technologies in rural areas in
Botswana were identified during implementation of the PDF B Project mentioned above:

Information and Perception barriers:

Information and perception barriers occur at several levels of the renewable energy sector. At the
country level, there is insufficient knowledge about available technologies and technological
developments. Information about available technologies and technology developments might be
available at the level of individual (research) institutions and donor sponsored projects, but is not
centralized nor easily accessible. Exchange of information between different stakeholders regarding
data, experiences gained with different technologies, financing mechanisms and
organizational/institutional delivery set-ups is not formalized. As a result, development of a best
practice delivery model is slow and costly and in many cases ends up in reinventing the wheel, with
the same mistakes repeated over and over again.

Partly because of the aforesaid information barrier, and partly because of the fragmentation of the
financial markets, commercial financial institutions are insufficiently aware about the financing
needs and possibilities associated with the renewable energy sector. Financial institutions lack
information about the technologies, their transaction costs, risk management and contract
enforcement issues and hence are not in a position to assess potential profit opportunities. This
information barrier inhibits financial institutions from entering the renewable energy market, which
in turn inhibits the growth of a commercially viable renewable energy sector in the country.

Further, there exists an information and perception barrier at the level of the end-user or consumer,
especially with regard to PV. Either they are not aware about which technologies are available or
have a wrong perception, due to insufficient information, about what a particular technology can /
cannot do or how this technology needs to be used and maintained. This latter perception barrier
often leads to unrealistic expectations and subsequently to disappointments about the technologies
offered, resulting in consumers discarding the technology as ‘useless’. The perception that once a
village receives renewable energy services it will be excluded from grid connection has also turned
out to be a powerful barrier to widespread adoption.

Financial barriers:

As with the information and perception barriers, financial barriers occur at several levels of the
renewable energy sector. The first financial barrier is often created by donor-funded projects that
want to promote the use of renewable energy in a country, particularly PV. By offering these
technologies at heavily subsidised consumer prices during an often short project period, these
projects create unrealistic price expectations among consumers that the commercial private sector
cannot meet once the project comes to a close. Another weakness often observed is that donor
funded projects offer services on credit, which the private sector cannot afford to do. Moreover,
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credit is often offered at below market interest rates and repayments are not efficiently / effectively
enforced. These practices negatively influence the payment culture of consumers, which in turn
creates problems for the private sector after the project has ended. The result is a market distortion or
financial barrier that is extremely difficult to overcome and hence inhibits the growth of the
renewable energy market. If subsidies, favorable credit schemes and other short-term market
distortions are introduced during projects, there needs to be a longer-term vision on how these
financial instruments (subsidies, favorable credit) will be continued after a project finishes or how
they can be scaled down over time. In summary, a programme approach needs to be taken as
compared to a project approach that introduces severe financial barriers.

The second financial barrier is partly a result of the information barrier that exists at the level of
financial institutions. Even without the existence of a project-induced market barrier, private sector
companies in the renewable energy sector have difficulties raising sufficient credit to finance their
operations and/or expand their businesses, and if credit is to be found it is often very expensive.

The third financial barrier is at the level of consumers and constitutes one of the biggest barriers of
them all. This financial barrier is in the form of the level of payments, as well as the mode of
payments. In general, it can be concluded that the level and/or the mode of payments offered by the
delivery agent do not tally with the income levels and structures of the potential rural consumer. The
payments required are often either too high or too inflexible, resulting in a very small uptake and
extremely slow market growth.

Technology barriers:

Technology becomes a barrier to its own widespread adoption when it is too expensive, too complex
or is inappropriate, i.e., when it is pursued for its own sake or developed without regard for its
practical end-use. Research on PV panels continues to focus on improved energy efficiency with its
associated cost, whereas most of the poorer users and countries would benefit more from research
into improvements in component quality and robustness and manufacturing efficiency that leads to
lower overall costs. The balance between component quality and price is delicate and when
components are considered too expensive, users may choose not to use them.

Promising new technologies are usually expensive and unproven. Poor people who need cheap
reliable forms of energy can not afford, and are not prepared, to act as guinea pigs for experimental
technologies. Witnessing the normal set-up and running problems associated with new technology
may be enough to put people off adopting that specific technology.

To poorly informed users something as simple as maintaining levels of battery water is a
technological bridge too far. As such, technological barriers are intertwined with barriers to the
dissemination of information. Training programmes for correct installation and maintenance also
impact on the effectiveness of a particular technology. New or unfamiliar technologies need to be
introduced with appropriate and accessible training in their use and maintenance.

Legal and Policy barriers:

The present legal and policy arrangements in Botswana do not represent significant barriers to the
adoption and implementation of the proposed delivery model. On the other hand, it could be argued
that the existing legal / policy structure is not particularly conducive to the implementation of those
models. One example of these non-conducive barriers is the relatively weak environmental
regulation in Botswana, which fails to provide much incentive to use energy systems that are based
on renewable energy sources. For example, the existing legislation in respect of air pollution is so
weak that it offers no incentive for the use of low-GHG technology.

Institutional/Organizational barriers:

The first institutional/organizational barrier is that renewable energy efforts are often provided
through the use of donor-funded projects implemented by public sector institutions. Apart from
frequently creating information and financial barriers, an additional weakness of this project -format
is that they cover only a few pilot areas and villages. They are, also, by definition a high -input effort
with a short-term intervention period, undertaken by an institution that has only weak links to
relevant existing Government structures. These features make it so that renewable energy projects
cannot be easily replicated or taken over by the public and private sector. The result is that renewable
energy efforts remain at (small) pilot project levels, depending on new donor-funded projects to
expand into new areas and villages without creating a viable renewable energy market.

A second institutional/organizational barrier is the fact that renewable energy is not yet considered
an integral part of Botswana’s national rural electrification efforts. This results in potentially
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disjointed planning and implementation of grid and renewable non-grid efforts, low government
budget allocations to renewable energy efforts and insufficient capacity building and lack of
institutional ownership and hence the non-translation of renewable energy policies into action.

e A third organizational/institutional barrier is the weak linkage between public and private sector and
a general weakness in both sectors in terms of technical capacity, experience and organizational
expertise to deal with renewable energy efforts. A concerted effort between the public and private
sectors to overcome these institutional weaknesses is often absent, leaving the renewable energy
market in a state of limbo.

17. The research on barriers has identified a number of premises or preconditions that an ideal delivery
model for rural electricity based on renewable energy must adhere to, namely:

e It meets the demand of the rural customer as much as possible. As the rural customer is not one
homogeneous group with the same demands and equal financial means, the ideal delivery model
must be flexible enough in its technology and financing mix to suit the needs of the different mark et
segments.

e |t forms an integral part of an existing rural grid electrification programme. This means that the
ultimate responsibility for the delivery model should rest with the same institution/authority
responsible for rural grid electrification and that a project format for the implementation of the
model is avoided.

e [t promotes accessibility of information, actively create awareness and allows quick incorporation of
new technologies (flexibility).

e [t promotes close cooperation and collaboration between the public and private sectors and allows
for ongoing human resources development (training) and development of a commercially viable
renewable energy sector.

e [t provides affordable off-grid electricity and renewable energy to customers in an efficient and
effective manner.

e Incorporates methods for reducing theft of solar equipment.

e It includes national standards and codes of practice for renewable energy systems to ensure
consumer protection.

18. A programme has been formulated to avoid, overcome and/or lower the above-mentioned barriers
utilising the private sector as a vehicle for providing basic electricity services from renewables / PV. The
activities proposed for implementation in the full UNDP -GEF project are in line with Government policies
and the recommendations of the September 2000 GEF Marrakech workshop “Making a difference in
emerging PV Markets: Strategies to promote PV energy generation”, especially with regard to PV service
businesses, financing, standardised quality products, and creative partnerships.

19. GEF will contribute towards the incremental costs for the full project, both to encourage the adoption of
renewable/PV technology for providing rural electricity services and to establish a replicable framework for
future rural electrification.

2. Rationale and Justification

20. There are several reasons to promote the use of PV in Botswana through the removal of barriers. First is
the fact that, at present, 65% of all villages (approximately 300) and 100% of all localities (381) with more
than 200 people are not connected to the grid. In terms of households, 83% of all rural households are not yet
connected to the grid. Even if the grid connection is extended as planned, by 2009 there will still be 194
villages and 379 localities, or 42% of all rural villages and 99% of all localities in Botswana that still require
electricity services.

21. Botswana has excellent solar conditions, with an average of 320 clear, sunny days per year and an
average global irradiation of 21 MJ m™/day throughout the country. Therefore, introducing individual PV
systems would make it possible, in the long term, for an estimated 25-35% of the 140,000 to 160,000 rural
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households to have their basic electricity needs met from the locally available solar resource. This will ha ve
the effect of reducing the number of litres of paraffin used for this purpose by 100-115 million over the 20-
year life of the equipment. This will lead to global benefits by reducing GHG emissions. Thus, it is expected
that the introduction of PV systems for the provision of electricity services in Botswana will generate a
reduction of approximately 345,000 tonnes of CO, over a 20-year period, based on an average reduction of
108 million liters of paraffin.

22. Removal of the identified barriers to the use of renewables / PV will also provide the private sector with
the necessary incentive to improve their services and extend / set up new businesses for the sale of
renewables/PV systems. This will benefit rural customers in Botswana in that they will have access to
environmentally clean electricity services without the long wait for the arrival of grid -connected electricity,
or they will have access to alternative energy services in places where the grid is already connected. The net
result will be four-fold:

e Provide rural consumers with a better quality of life.

e Create opportunities for income-generating activities based on the availability of electricity services,
thus assisting in poverty eradication.

e Have potential to substantially reduce the rural energy sector carbon emissions.

¢ Eliminate safety hazards associated with candle and paraffin fires, while simultaneously providing
better indoor air quality (decrease the number of smoke and soot -related health problems associated
with prolonged exposure to paraffin fumes).

23. Off-grid energy delivery is not confined to electricity. Studies in rural areas in Botswana have shown
that the highest demand for energy delivery is for heating/cooking. Currently this energy need is generally
satisfied by biomass. Off-grid electricity can not cater for this demand as it would be far too expensive.
Offering gas (LPG) — already a popular commodity for heating/cooking in urban areas as an integral part of
an energy package would not only stimulate the uptake of electricity for lighting, but would also drastically
reduce the dependence on biomass. Substituting gas for biomass would also reduce GHG emissions and
enhance people’s well-being.

24. In addition to bringing about local, national and global benefits, the project is consist ent with Botswana’s
national development priorities. It will increase the use of renewable energy and decrease both the
consumption of paraffin for lighting and wood fuel for cooking and coal required to power the additional
generating capacity of any grid extension / captive electricity generation.

25. The technologies that were identified during the PDF B phase to meet the diverse requirements for
consumptive and productive uses are:

Small mobile PV systems (e.g., solar lanterns and PV battery packs).
Solar Home Systems.

Battery Charging Stations.

PV mini-grids.

PV-LPG hybrid mini-grids

The financing mechanisms that were identified are:

Donations.

Long-term (sustainable) subsidy schemes.
Cash and lay-bye sales.

Saving schemes.

Credit / hire purchase / leasing.
Fee-for-service.

26. The following table combines the various technology options with the various financing mechanism
options. Squares marked with ‘v'v'v” indicate potentially the most viable and first preferred options, ¢ v'v”
indicate less viable and second preferred options, ‘v indicate possible but not preferred options, whereas the
squares marked with ‘X’ are not recommended for use. The main criteria for reaching the conclusions

71/102



included in this table are experiences from other projects in- and outside Botswana, and the power needs for
economic use combined with the power potential of the various technology options. Battery charging is
mainly considered as a technology option for social, consumptive use, although cases do exist where battery
charging can be seen as an economic use, but these are minor. Another way of looking at the table is to look
at the column headed ‘Social’ as referring to stand-alone systems, and the ‘Economic’ column as referring to

mini-grid.

Technology Options
»
o £
s 2 Social Economic
% _rcu Consumptive Use Productive & Consumptive Use
(=)
[ g Solar
Lanterns SHS PV-Battery PV Hybrid
and Portable Charging Mini-grid PV-LPG
Systems Station Mini-grid
Donations v v v 4 v
Cash VY VY X X X
Lay-Bye VY VY X X X
Savings N4 SV
Scheme X X X
Credit v 244 X X X
Fee for v vV vV vV v
Service

27. Rural energy is recognised as an important element of rural socio-economic development — not as an end
in itself, but through the services it makes possible. In this way, PV systems can have a significant impact on
the lives of rural users. For example, energy can provide services such as the extension of daytime activities
through lighting, entertainment by means of radios and televisions and pumping of potable water.
Furthermore, PV projects in Botswana have always been implemented to provide social and communal
services (e.g., powering health centres, schools and communal centres). These social and communal services
can spark the provision of income-generating activities. For example, small solar systems may help promote
productive activities (e.g., bars, restaurants, rural cinemas, telephone shops, technical and artisan
workshops), powering small tools and appliances (drills, soldering irons, blenders), lighting and radio/TV. In
this way, the provision of PV has helped to contribute to rural employment creation, albeit on a small scale.
The proposed initiative will take pro-active measures to promote productive uses such as these.

28. PV systems are also increasingly being used for agricultural applications. The technology for some of
these applications, such as livestock watering and PV electric fences, are already available commercially in
Botswana. Interesting applications such as pest control, aeration pumping for fish farming, powered drip
irrigation systems and poultry lighting have scope in Botswana. PV applications, and especially those for
productive activities, have considerable potential to serve both environmental concerns and improve the
situation of people rural areas.

29. There are a great number of ongoing projects and programmes in Botswana that could benefit from the
efforts of rural electrification using renewable energy sources, including the following:

Citizen Empowerment Development Agency.
National Master Plan for Agricultural Development.
National Aids Coordinating Agency.

African Comprehensive HIV/AIDS Partnerships.
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¢ Community Based Natural Recourse Management.

30. These projects / programmes may benefit from renewable energy -based electricity, as many operate in
rural areas where grid electricity is not readily available. It appears that the coordinators of these activities
are often not aware of the potential of PV systems for providing services to their target groups. Similarly, it
is unlikely that the beneficiaries of these programmes are aware of how these systems can serve them. What
is required, therefore, is awareness creation targeted at these and other projects / programmes.

3. Objectives, Outputs and Activities

31. Global objective: To reduce Botswana’s energy related CO, emissions by substituting fossil fuels (petrol
/ diesel, wood fuel, paraffin and coal) with PV and LPG, for the purpose of providing basic energy services
to rural homes and community users.

Development Objective: To improve people’s livelihoods by improving their access to and affordability
of modern energy services and assist the Government of Botswana with the initiation of a renewable energy
programme for the rural areas, thus reducing the dependency on imported fossil fuel.

32. These objectives would be achieved by project activities designed to remove barriers to the wide -scale
utilisation of PV and LPG for providing energy services. The project will consider the institutional, financial
and market instruments necessary to demonstrate the viability of using the private sector to participate in the
process of sustainable development in rural areas through the delivery of basic energy services through PV
and LPG.

33. The project consists of six components. Each of these six components is composed of an immediate
objective, specific output(s) and a number of activities. By achieving these immediate objectives, the project
will contribute towards the achievement of the global and development objectives.

1. Delivery of technology packages: To implement three different delivery models targeting different
end-user groups and making use of different PV and PV/LPG -based technology packages.

2. Policy support and policy framework: To assist with the development of policy and institutional
arrangements conducive for the integration and provision of off-grid electricity services within the
existing rural grid electrification programme.

3. Awareness raising and changing of perceptions.: To increase awareness and change perceptions
among the general public, decision-makers and rural consumers on the potential role of PV and
LPG in meeting basic energy needs.

4. Private and public sector strengthening and training: To strengthen and support the public and
private sector working in the PV and renewable energy sector to provide better quality of service.

5. Financial engineering: To assist with the development of appropriate financing mechanisms for the
larger scale dissemination of PV-based technologies to rural customers.

6. Learning and replication: To disseminate experience and lessons learned to promote rapid
implementation of rural electrification based on renewable and low GHG technologie s throughout
the country.

34. The components are related to the barriers previously identified in the following manner:

Barrier Component
Information and perception Components 1,3,6
Financial Components 1,5
Technical Components 1,4
Policy/legal Components 1,2
Institutional / organizational Components 1,2,6
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35. These components are to a large extent inter-dependent hence all have to be addressed to remove the
barriers. With this in mind, the activities to be undertaken are planned as follow:

Component Year 1 Year 2 Year 3 Year 4 Year 5

1: Implementing hardware

2: Policy/institutional

3: Awareness raising

4: Training

5: Financial engineering

6: Learning, replication \ \ \ ‘ ‘ ‘ ‘ ‘

36. Component 1: Delivery of technology packages

The immediate objective is to implement three delivery models, each with its own technology and financing
package and each targeted at different socio-economic strata. The delivery models/ financing schemes
selected during the PDF B are a combination of cash sales, lay bye and savings schemes. Two critical
assumptions to lower the barriers associated with the delivery models are given right now but have to be
monitored during implementation, namely:

e Renewable energy forms an integral part of rural electrification programme in Botswana.
e  Subsidies are made available by the Government of Botswana.

The following table indicates the number of villages and households that will be targeted under the full -scale
programme:

Subsystem Total No of No. of HH % of total HH Target Period
Villages targeted
targeted
Mobile 88 5,152 31 S years
systems/Gas
SHS 88 1,373 8.3 S years
PV Mini-Grid 1 40 6 5 years
The cost of component 1 is estimated at USD 4,256,202 and divided as follows:
Source and type of funding Amount in USD
GEF, cash funding (design, planning, implementation, PV mini -grid) 600,000
Government of Botswana, cash funding (PV lanterns/ mobile systems 2,369,057
and SHS)
End-users, cash contribution (PV lanterns/ mobile systems and SHS) 1,197145
Government of Botswana, in-kind contribution (BOTEC, BPC) 90,000
Total 4,256,202
Government of Botswana, cash associated financing (LPG part) 163,537
End-users, cash associated financing (LPG part) 83,592
Total associated financing for the LPG part 247,129

As can be seen from the above table, an estimated USD 247,129 will be made available for the LPG -part of
the delivery model. This is not strictly considered to be co-financing, but rather it is associated financing

provided by the Government of Botswana and the rural customers.
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The three outputs of component 1 will be:

QOutput 1.1:  In 88 villages, 5,152 households will be offered basic lighting and cooking facilities

Activities:

The design of a package consisting of a PV -based mobile system (PV lantern or PV battery pack)
and LPG system to meet basic lighting and cooking needs in the targeted villages that are considered
representative for the rural areas in Botswana.

The planning of an implementation programme for the abov e system over a five-year period.
Preparation of tenders for the possible delivery of 5,152 technology packages by the private sector,
including the process of financing these packages.

Roll-out of the implementation programme by means of actual delivery of the energy packages by
the Botswana private sector, coordinated by BPC.

Output 1.2:  In 88 villages, 1,373 households will be offered Solar Home Systems

Activities:

The design of SHS’s to meet lighting, entertainment and possibly basic small-scale income-
generating activities in the 88 targeted villages.

The planning of an implementation programme for the above system over a five -year period.
Preparation of tenders for the possible delivery of 1,373 SHS packages by the private sector,
including the process of financing these packages.

Roll-out of the implementation programme by means of actual delivery of the SHS packages by the
Botswana private sector, coordinated by BPC.

Output 1.3:  In 1 village a mobile PV mini-grid will be installed, operated and closely monitored

Activities:

The design of a mobile PV mini-grid, which it is anticipated can use the main components of the PV
mini-grid system that is currently operating in Motshegaletau village once it is dismantled after the
introduction of the national electricity grid. Main available components include 20 PV panels (285
Wp), 48 properly sized batteries, 2 sine wave inverters, a power management unit and data
acquisition equipment. Additional hardware (to be financed by GEF), will consist of mobile
containers and a low voltage distribution network. GEF has earmarked an amount of USD 150,000
specifically for scaling up the PV mini-grid from 5.7 kWp to an approximate 20-25 kWp if the
power demand situation in the targeted village so dictates.

Selection of an appropriate village where the PV mini-grid can be installed. Main criteria for
selection are: a) the potential for income generating activities making use of high power PV systems
such as a mini-grid; b) the planned roll out of the national electricity grid to rural areas as the PV
mini-grid systems should function as pre-electrification units for a period of between 5 -10 years;
and c) proximity to Gaborone, as the unit will be monitored intensively.

Design of a data acquisition and monitoring plan for the PV mini-grid. This includes automatic data
collection of electricity production and consumption, but also information on the fee collection
system and customer perception, etc.

Installation and close monitoring of the PV mini-grid system.

37. Component 2: Policy support & policy framework

The immediate objective is to review and, if necessary, refine the policy framework and the institutional
arrangements necessary for the widespread adoption of PV for providing off-grid electricity services. The
Government attaches high priority to providing basic energy services to the country’s off-grid rural
communities. This project will help the Government ensure consistency between the adopted policy and
other rural energy support activities and find mechanisms to enforce new and/or existing standards and codes
of practice for the assembling, utilisation and financing of PV systems in Botswana. The current National
Development Plan (NDP 9) ends in March 2009 and for the sustainability of renewable energy-based rural
electrification it will be necessary that continued support be available thereafter. The here proposed GEF
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assisted initiative will provide valuable outputs that will justify the integration of renewable energy -based
rural electrification into the country’s rural electrification plans and the nation’s Energy Master Plan, thereby
securing political and financial assistance for the longer -term.

The cost of component 2 is estimated at USD 396,640 and divided as follows:

Source and type of funding Amount in USD
GEF, cash funding 250,000
Government of Botswana, cash contribution 96,640
Government of Botswana, in-kind contribution (EAD, Min. of 50,000
Finance)

Total 396,640

The two outputs of component 2 will be:

Output 2.1: A policy and implementation framework for renewable energy-based rural
electrification (mainly PV -based systems) is defined and in place
Activities:
¢ Continue monitoring how other energy services are priced, taxed or subsidised in order to ensure
consistency between policies to support conventional fuels and those relating to renewable energy-
based systems.
e Assist the Government to identify niche areas for the inclusion of renewable energy-based systems
into national policies to deliver efficient and cost-effective energy services to the rural population.
® Closely monitor the outputs of the proposed GEF supported initiative and distil the necessary
information to justify inclusion of renewable energy-based rural electrification into future national
plans, including the allocation of financial resources for a continuation of activities as will be
implemented under the full-scale programme proposed.

Output 2.2:  Standards for PV, PV/LPG components and systems are updated and their use
enforced
Activities:
e To review — and if necessary update - the currently existing standards, codes of practice and
minimum warranty requirements.
e To review — and if necessary update — the currently existing codes of practice for technicians to
follow to correctly size, install and maintain PV, PV/LPG systems.
e To facilitate the formulation and adoption of national standards, codes of conduct and minimum
warranty requirements for PV, PV/LPG components and systems.
e To design and implement mechanisms to enforce the updated national standards, codes of practice
and minimum warranty requirements, both during and after project completion.

38. Component 3: Awareness raising and changing of perceptions

The immediate objective is to increase awareness and change perceptions among the general public,
decision-makers and rural customers on the potential role of PV and LPG in meeting the basic energy needs
of rural communities. Knowledge, awareness and perceptions are important links in the process to
successfully introduce renewable energy-based systems (notably PV, PV/LPG) for off-grid rural
electrification. Market growth has been limited by the lack of knowledge about such systems among the
population at large and the potential market stakeholders, in particular.

The cost of component 3 is estimated at USD 999,600 and di vided as follows:

Source and type of funding Amount in USD
GEF, cash funding 500,000
Government of Botswana, cash contribution 399,600
Government of Botswana, in-kind contribution (EAD,BPC) 100,000
Total 999,600
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The two outputs of component 3 will be:
QOutput 3.1:  Awareness programme for decision-makers has been developed and implemented

Activities:

e To develop targeted awareness and information packages about renewable energy systems (main
focus on PV systems) and their potential to offer (rural) de velopment benefits.

e To organise field trips for key decision-makers (Ministers, representatives of key ministries [energy,
environment, rural development, finance], representatives of the [rural] financial community,
nongovernmental organisations (NGO), dealers etc.) to witness the utilisation of PV and PV/LPG
systems in villages, as well as their local deployment and acceptance.

Output 3.2: A customer awareness programme has been formulated and implemented

Activities:

The main focus of the activities will be to address the usefulness and availability of 12V DC appliances
(such as radios, lamps, video/TV, cell phone chargers) and low power AC appliances. that PV systems can
power 12 VDC appliances and low power AC appliances. the technical limitations of PV systems and the
inherent worth and value in PV systems and low power DC/AC appliances. Specific activities are:

e To prepare and disseminate information and awareness packages of printed materials (in local
languages and/or in pictorial format) to raise a wareness of the benefits of PV and PV/LPG systems.

e To prepare and disseminate an outreach programme utilising multi-media to raise awareness of the
benefits of PV and PV/LPG systems.

e To prepare educational material on PV and PV/LPG systems to be disseminated through schools
located in the regions of the 88 targeted villages.

e To organise general awareness campaigns (e.g., free PV -powered video shows on local markets, etc.)
including the active involvement and support of local PV dealers.

e To raise awareness on the potential for income generating activities such as bars, restaurants, rural
cinemas, telephone shops, solar battery charging, technical and artisan workshops, by powering
small tools and appliances (drills, soldering irons, blenders), lighting, radio/TV and cell-phone
services in order to stimulate the setting up of small business activities made possible as a result of
the introduction of PV -based electricity services.

39. Component 4: Private and public sector strengthening, training

The immediate objective of this component is to strengthen and support the private sector working in the
PV sector to provide better quality of service and to develop models for providing PV -based electricity
services to rural areas. The implementation of this objective will be done in an on-the-job training mode as
appropriate, and will be supplemented with theoretical / class room type of training. The focus will be on
both the public sector (mainly EAD, BPC and the Botswana Technology Centre (BOTEC) as well as the
private sector (from installers and maintain personnel to importers and dealers of PV, PV/LPG equipment).

The cost of component 4 is estimated at USD 1,147,946 and divided as follows:

Source and type of funding Amount in USD
GEF, cash funding 550,000
Government of Botswana, cash contribution 497,946
Government of Botswana, in-kind contribution (EAD, BPC) 100,000
Total 1,147,946
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The four outputs of component 4 will be:

Output4.1:  Business development services in the renewable energy sector (mainly PV) ha ve been

strengthened

Activities:

To provide business planning and development services through one-on-one meetings with
(emerging) rural businesses to develop business plans, marketing plans and promotional
opportunities, making reference, as appropriate, to the resources and opportunities available for
support.

To assist local PV wholesalers and importers to develop stronger linkages with international
companies as appropriate.

Following the outcomes of the PDF B activities, there will be a continued need to study and discuss
alternative service delivery modes and the roles of various potential stakeholders in the provision of
electricity service for rural areas.

To make available, reassess, refine and update PV market data for the key product lines in order to
support further business development.

To carry out training on PV business best practices, including service warranties and maintenance
contracting.

Output 4.2:  Technical knowledge of PV, PV/LPG systems has been strengthened

Activities:

To develop a variety of courses (short/long) for various target groups on financing for small-scale
renewable energy systems, the correct sizing, installation, and repair and maintenance of PV and
PV/LPG systems and other relevant topics, tailored to the needs of the following groups:

o NGOs, micro-finance institutions, financing organisations and others.

o Technicians and sales people.

o Engineers.

o Entrepreneurs.
To work with training institutions to develop an appropriate curriculum for the training of PV
technicians, including training in standards, international best practice and ethical behaviour.

Output 4.3:  The ability of the public sector and parastatals to provide a policy framework and

assistance to further renewable energy -based rural electrification (notably PV) has
been strengthened

Activities:

To assist BPC with the setting up, staffing and initial years of operation of the off-grid electricity
unit. This includes training, as appropriate.

To capacitate the existing human resource base at EAD and/or other rele vant Government agencies
through provision of training to acquire the necessary knowledge and skills for policy development
leading to strategies that can be realistically implemented.

Output4.4:  An association looking after the business interests of the PV sector has been set up and

is operational

Activities:

Once businesses in the PV sector have taken the initiative to form an institutional set -up such as, for
example, the ‘PV association of Botswana’, assistance for activities of the newly formed association
will be made available with earmarked GEF funding of USD 50,000. However, such funding cannot
be used to staff the PV association nor for the initial set-up costs. The initiative should come from
the private sector internally and should not be ‘pushed’ by external sources such as GEF. Typical
activities to be supported include, for example: frequent meetings; exchange programmes with other
PV associations in the region, newsletters and/or other forms of information documentation and
sharing, sector-wide technical assistance activities (equipment testing, equipment labelling,
addressing the theft issue, cross-sectoral linkages between health, education, water, rural
development, etc.)
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40. Component 5: Financial engineering

The immediate objective of this component is to design, test and evaluate viable financing options /
mechanisms for disseminating rural energy services. The lack of financing - either to consumers or
entrepreneurs - is considered to be a important barrier to the incipient growth of the PV market in Botswana.
As a result, this component will be designed to test and evaluate financing schemes/delivery models. Cash
sales with extensive subsidies from the Government of Botswana will be the main financing model in which
both public and private sector play important roles given the origin of investment capital.

The cost of component 5 is estimated at USD 729,860 and divided as follows:

Source and type of funding Amount in USD
GEF, cash funding 600,000
Government of Botswana, cash contribution 79,860
Other in-kind contribution 50,000
Total 729,860

The three outputs of component 5 will be:

Output 5.1: A financing scheme to reach rural customers has been designed and implemented

Activities:

To evaluate the experience of rural customers with the financing of (mainly) household goods /
appliances by the private sector and with the ‘Rural Collective Scheme’ when financing connections
to the national grid.

To evaluate the possibilities that financial services offered by the private sector could have for
distributing PV and PV/LPG systems and select the most appropriate approach to be followed by
designing a detailed roll-out programme.

The PDF B phase identified a need for a ‘guarantee scheme’ to reduce the (perceived) risks to
entrepreneurs of entering into this new area of business. This scheme could take the form of
working capital for entrepreneurs, a separately administered separately guarantee fund or any other
appropriate mechanism. Part of the activities will be, therefore, to assess and recommend the most
appropriate risk mitigation scheme, followed by the design and implementation. GEF is making an
amount of USD 400,000 specifically available for this sub -activity, including the setting up and
capitalisation of the risk mitigation scheme. (Note: GEF will not actively support the set-up of a
new micro-credit scheme, rather it will make use of existing schemes that could be extended by
including PV products for rural costumers.)

Output 5.2:  Sustainable (long-term) subsidy schemes for PV, PV/LPG systems will be designed and

recommendations on how to implement these schemes will be made

Activities:

To assess the share that renewable energy-based rural electrification could possibly have considering
a) the power needs of rural areas and b) the cost-effectiveness of providing rural energy services.

To assess the long-term subsidy requirements for different penetration levels of rural electrification
making use of a) grid extension, b) PV / LPG mini-grids and c¢) renewable energy for those locations
where it is considered the most appropriate ‘fuel’ source.

To design long-term (sustainable) subsidy schemes for renewable energy-based rural electrification
and make recommendations on how to integrate these schemes into national policy so as to enhance
their implementation. The latter anticipates that inclusion into national policies is coupled with
making financial resources (subsidies) available for implementation.

41. Component 6: Learning and replication

The immediate objective is to improve the understanding (i.e., learning) about the practicalities of
renewable energy-based rural electrification followed by the dissemination of experience and lessons learned
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to promote rapid implementation of the rural electrification activities throughout the country. The
implementation of component 1 will be closely followed and lessons learned will be actively considered to
develop an improved understanding on what conditions have to be in place for larger scale dissemination of
PV and PV/LPG to provide basic electricity services to rural communities.

The cost of component 6 is estimated at USD 596,660 and divided as follows:

Source and type of funding Amount in USD
GEF, cash funding 395,000
Government of Botswana, cash contribution 96,660
Other in-kind contributions (BPC, EAD) 105,000
Total 596,660

The four outputs of component 6 will be:

Output 6.1: A programme for replication of activities implemented under component 1 will has
been prepared
Activities:
e To closely follow the implementation of the activities under component 1 and to distil the necessary
elements for up-scaling these activities beyond the 88 villages that are currently targeted.
e To design a roll-out programme for PV and PV/LPG systems based on the activities under
component 1 for inclusion in the national rural electrification programme.

Output 6.2:  Lessons learned from the current pilot activities in three villages on fee -for-service SHS
basis has been documented and used for decision making on possible continued
developments with fee-for-service PV-based systems

Activities:

e To closely follow the pilot activities in respect of fee-for-service SHSs that are currently being
implemented in three villages under the MPS (Lorolwana, Kudumatse and Motlhabaneng) and
collect relevant data (technical, institutional, socio-economic and financial) that can be used for
decision making on possible continued developments with fee -for-service PV-based systems.

e If warranted by the results of the above activity, a fee-for-service could be designed, making use of
GEF financial resources. However, the implementation of a possible fee -for-service programme has
not been budgeted for within this proposed initiative and hence financial resources have to come
from non-GEF sources.

Output 6.3: The impact of PV, PV/LPG systems in the project focus area has been evaluated

Activities:
e Define a methodology targeting households adopting PV and PV/LPG systems to evaluate and
measure the impact of those systems on livelihoods and standards of living.
e  Apply that methodology to a limited, but carefully selected, sample of households and villages in the
project area (88 villages).
e  Summarize the impacts of PV, PV/LPG systems on households based upon project experiences.

Output 6.4:  Support has been provided to disseminate the learning and replication experiences in
the project area
Activities:
e Prepare publications on the lessons learned and results of the PV initiative in the project area for
distribution to other sites in Botswana.
e Organise site visits to the project area for Government agencies and donors interested in
implementing a similar initiative nationally in other regions or internationally.
e Engage with other projects in the country, region and world to exchange lessons, experiences, and
solutions encountered to perceived challenges in the PV, PV/LPG field.
e Present the results achieved in the project region through presentations at national, regional and
possibly international seminars/workshops.
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42. Flexible Programming: The proposed initiative will allow changes during the implementation
according to market developments. However, it is necessary to remain within the programme boundaries
presented here. Moreover, no additional financial resources will be made available by GEF to innovations
and / or to address newly arisen barriers.

4. Risks and Sustainability

43. A first level of risk relates to the rural consumers who might not approach the rural sales outlets for
either PV Lanterns and mobile systems/LPG or SHS technology packages as a result of a) lack of aware ness
and b) lack of sufficient funding to purchase what are very expensive technological solutions for most rural
customers. This risk has been mitigated through a number of activities to increase the awareness with rural
customers (components 1, 3 and 6), design appropriate funding mechanisms tailored to the needs and
abilities of rural customers (component 2) and through Government subsidies, that decrease from 80% the
first year, to 60% in the fifth year of the project period.

44. A second level of risk relates to the fact that there will be a permanent need for subsidies for rural
electrification in Botswana, whether based on grid extension, isolated mini-grids or stand alone household
systems. The current allocated funding from the Central Government is ¢ ommitted under the NDP 9 and
there is no institutionalized financial mechanism reaching beyond the project period of five years. There is
clearly a risk that without continued subsidies up to levels of 80%, no (renewable energy-based) rural
electrification will occur after the project period. This risk has been addressed within the project through
activities that focus on awareness raising with key decision-makers (components 1, 3 and 6), policy support
to include renewable energy-based electrification as a least cost option for rural electrification into national
policy and plans (component 2) and by creating an implementation infrastructure for cost-effective and
efficient delivery of renewable energy-based electrification to rural customers throughout Botswana
(components 4, 5 and 6).

45. A third level of risk relates to the continued participation of the private sector who are considered to be
the prime movers for implementation of the proposed initiative and to continue renewable energy -based rural
electrification long after the project period has come to an end. Their active involvement could be lacking as
a result of a) not having in place a skilled and informed labor force for design, implementation and
maintenance services or b) not having sufficient inc entives in place to justify involvement and investment by
this sector. These risks have been mitigated by activities that relate to training and private sector
strengthening (component 4), the provision of subsidies on hardware from Government, combined wi th
setting up appropriate financing mechanisms for rural consumers (component 5), and by giving the private
sector the lead role in implementing the proposed activities. Furthermore, the principle of Government
creating the enabling environment for private sector implementation that has been adhered to in the proposed
initiative — in combination with the above components - sends a clear message to the private sector that a
long-term sustainable market for renewable energy-based rural electrification is being considered seriously.
The learning and replication activities included under component 6 add confidence to the existence of a
longer-term market.

46. The fourth level of risk relates to the replication of the proposed activities throughout rural Botswana. A
combination of activities that have put in place the conditions for replication, such as policy support
(component 2), increasing awareness (component 3), training related activities (component 4), increasing
access to (rural) finance (component 5) and close monitoring of lessons learned (component 6), provide a
solid basis for replication. However, this is going to be largely based on successful implementation of the
here proposed activities in combination with continued Government support (mainly financial support
through subsidies) after the 5-year GEF support has come to an end.

47. The fifth and final level of risk relates to the very high HIV/AIDS infection rates in Botswana, reaching
approximately 30% of the rural adult population. This is not a risk unique to this project, but one that can be
found in each and every activity being implemented in Botswana. Although the Government of Botswana is
expending substantial time and effort to tackle this problem on a national basis, very few effective risk
mitigation activities can be made available under the proposed initiative other then programming additional
financial resources for training and capacity strengthening. This is necessary as more people will need to be
trained to ensure sufficient available and qualified personnel for the longer term.
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It should also be mentioned that early deaths from HIV/AIDS will result in loss of income for already poor
rural households that will have an immediate effect on those households’ ability to purchase consumer
goods, including PV systems. No effective risk mitigation activity under the proposed initiative is capable of
dealing with this national macro-economic phenomena other than to possibility increase the already
substantial Government subsidies.

48. In addition to the above listed activities to mitigate the identified risks, there will be permanent
monitoring of risks and activities to mitigate these risks by the project management team. Instead of
following a cast-in-stone project plan, the project management team will adhere to ‘flexible programming’ to
ensure that pitfalls in programme design, planning and implementation are immediately dealt in the most
appropriate manner. Although this type of programming is not specifically related to an identified risk, it
does increase the implementation efficiency of the proposed activities.

5. Stakeholder Participation and Implementation Arrangements

49. The development of this project proposal has been undertaken in a participatory fashion, consulting the
major stakeholders throughout the process. This process began with a detailed socio-economic study of
representative rural consumers; both those who have used renewable energy products and those who have
not. In addition, consultation was undertaken with a wide range of groups and organisations who are
stakeholders in this process, including representatives from the supply chain (end users, dealers, importers
and international suppliers), NGOs, community based organisations, consultants and training institutions.
Consultation was undertaken during the three stakeholder workshops held in March, June and September
2003 in Gaborone. Numerous meetings were also held over a nine -month period with key stakeholders on an
individual basis.

50. Specifically, stakeholder consultation was undertaken with: EAD, MMEWR, UNDP, BPC, Ministry of
Finance and Development Planning, Department of Meteorological Services, representatives from local /
district authorities involved with rural development, the University of Botswana, Department of Vocational
Education and Training, Madirelo Training and Testing Centre, RIIC, BOTEC, the financing sector,
Botswana Bureau of Standards, Japan International Cooperation Agency, private sector companies involved
in providing renewable energy, the National Aids Coordinating Agency and other health-based NGOs, the
Citizen Empowerment Development Agency, Botswana Community Based Organisations Network and other
rural consumer representatives and the Botswana Congress of NGOs. In addition, consultation with
representatives from similar UNDP/GEF projects, including the on-going project in Lesotho, was
undertaken.

Implementation arrangements

51. The programme will be executed by the Government of Botswana, under the UNDP National Executed
(NEX) modality. Experience has shown that NEX provides the best opportunity for project support to
conform Government priorities and ensure national ownership. The EAD of the MMEWR will serve as
overall executing agency for the UNDP/GEF full-scale programme. BPC will be the implementing agency.
For the day-to-day operation of the programme, one full-time advisor will be made available, fully funded
through GEF. That advisor will fall under the overall management of BPC.

52. In addition, the Tripartite Project Steering Committee (PSC) which was set up to steer the
implementation of the PDF B activities will continue to function throughout the life of the proposed project.
It contains representatives of the executing agency (EAD), the implementing agency (BPC) and UNDP -
Botswana who represents GEF. The PSC will take broad strategic decisions on project implementation. An
advisory board will be set up and it will be formed from a larger audience consisting of representatives from
the Government, parastatals, private sector, financial community, academia, NGOs, etc.

53. The private sector will have a key role in the implementation of the programme, and are seen as the
‘driver' of the project. To ensure active participation from the private sector, the project will issue
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consultancy contracts to employ existing private sector participants to carry out awareness training,
demonstration projects, work on financing packages, etc.

6. Incremental Costs and Project Financing

54. This project is designed to remove barriers to the introduction of renewable energy-based systems
(notably PV) to meet the basic energy needs of rural communities in the targeted villages. It will adopt a
market transformation approach to the PV market and is consistent with the terms of GEF Operational
Programme 6. To the extent that it helps stimulate greater sales of PV to households and institutions, it will
also help reduce both the incidence of respiratory and eye problems attributable to paraffin soot and the risk
of hut fires. The proposed project activities would not take place in th e absence of UNDP and GEF support,
making the project activities largely incremental.

55. According to market survey information, households use between 8.5 and 11.5 liters of paraffin per
month, costing between USD 4.5 and USD 6. Battery expenses (for radio and torch) may run to an additional
USD 4 to USD 5.5 per month, raising the monthly expenditure on lighting and entertainment to between
USD 8.5 and USD 11.5. Because the costs of a PV -based system are still high in Botswana — USD 160 for a
mobile system and USD 1,100 for an average 65-75 Wp system, including installation and a three year
maintenance contract - there are incremental costs associated with the purchase of PV systems. However, the
market survey shows that the market for PV -based system in the targeted 88 villages could reach almost 35%
of the households (5,152 households) over a 5-year period for the PV lantern/LPG systems and around 10%
of the households (1,373 households) for SHS. However, at the moment, much of the pent-up demand for
modern lighting and electricity in rural Botswana is not being met due to the lack of appropriate financing
mechanisms and an undeveloped or immature state of the PV market. The purpose of this project is to
stimulate the growth of the PV market in Botswana, starting with the 88 targeted villages, so that costs will
reduce as the numbers of installed systems increases, thereby leading to a greater satisfaction of this pent -up
demand. However, no incremental cost subsidy per system or per Wp is being requested from GEF in this
project.

56. For the 88 targeted villages, the CO, emission reduction as a result of introducing PV -based systems for
the supply of electricity for lighting and entertainment amounts to an approximate 52,000 tonnes of CO , over
a 20-year period. This is based on an average 10 liters of paraffin savings per month per household, for the
households that will be reached during the project period of five years. CO , reduction per liter of paraffin has
been taken as 3.2 kg. Replication of the project activities to other rural consumers has been estimated to
reach between 25% and 35% of the current 140,000 to 160,000 rural households. If the CO , calculation for
the 88 targeted villages serves as a basis for extrapolation, the total national CO, reduction as a result of
introducing PV-based systems for the supply of electricity for lighting and entertainment amounts an
approximate 345,000 tonnes of CO; over a period of 20-years (this includes the amount of 52,000 tonnes of
CO; that will be reduced in the 88 targeted villages).

57. Because this project is not requesting financial assistance from GEF for a subsidy per Wp of PV installed
(PV Lanterns/ mobile systems and SHS), the incremental costs associated with this project are considered to
be the costs of the activities designed to remove the primary barriers to PV electrification and stimulate the
PV market in rural Botswana. It will focus primarily on putting in place the conditions for long-term
necessary Government subsidies, stimulating cash sales and designing rural savings, credit and lease
mechanisms by the private sector in combination with non-finance related conditions required to expand the
market further; i.e., awareness, policy framework, training and institutional strengthening.

58. In terms of the electricity service to be provided to the 88 targeted villages, consumers will be made
aware of the limitations on the electrical loads that PV can supply. Also, in conjunction with the introduction
of PV systems, the use of energy-efficient compact fluorescent lamps, LED lamps and other DC and AC
appliances (e.g., low-wattage radio-cassette recorders/TV sets) will be promoted and consumers will be
trained in the appropriate use of electricity. In addition, all batteries used for energy storage will be recycle d.

59. The budget for the entire programme is provided in the table below. The detailed incremental cost
analysis is provided in Annex A.
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Table: Project Budget

Component description: Estimated Budget (USD)
GEF, cash Cash co-funding In-kind co-funding
Component 1: Implementing hardware 600,000 2,369,057 (Govt.) 90,000
1,197,145 (end-users)
Component 2: Policy/Institutional 250,000 96,640 50,000
Component 3: Awareness raising 500,000 399,600 100,000
Component 4: Training 550,000 497,946 100,000
Component 5: Financial engineering 600,000 79,860 50,000
Component 6: Learning and replication 395,000 96,660 105,000
Monitoring and evaluation 105,000 96,700
(Govt: 3,636,463)
TOTAL 3,000,000 4,833,608 495,000

A breakdown of the proposed in-kind co-funding is given in the table below.

Table: Overview of proposed in-kind co-funding in US Dollars

Component EAD BPC Ministry of Private Other (BOTEC, | Total in-kind
Finance Sector RIIC, etc.) contribution
(USD)
1.Implementing 5,000 5,000 20,000 60,000 equipment 90,000
hardware monitoring and | monitoring and monitoring from
steering steering subsidies Motshegaletau
2. Policy/ 30,000 20,000 50,000
Institutional policy long-term
development subsidy
scheme
development
3. Awareness 30,000 (PR and | 20,000 (PR and 40,000 (PR 10,000 100,000
raising awareness awareness and awareness | PR and awareness
campaigns) campaigns) campaigns) campaigns
4. Training 15,000 40,000 30,000 15,000 100,000
involvement in involvement in involvement involvement in
training training in training training activities
activities activities activities
5. Financial 15,000 15,000 50,000
engineering monitoring interest on
subsidies working
and financial capital
schemes 20,000
setting up
rural finance
networks
6. Learning / 30,000 40,000 20,000 15,000 assistance 105,000
replication integration into | integration into long-term provided via
national policy rural subsidy R&D to EAD and
electrification scheme BPC
work plans integration
in national
budget
Totals (USD) 110,000 105,000 75,000 105,000 100,000 495,000

7. Monitoring, Review and Evaluation

UNDP Monitoring

60. The project will be monitored and evaluated according to standard UNDP rules for nationally executed
projects. For each of the six components, a monitoring plan will be prepared during the project’s inception
phase. A Project Planning Matrix has been developed and is part of the submission (Annex B). Appropriate
and specific performance benchmarks will be established to effectively monitor project progres s and to make
crucial management decisions. An annual reporting cycle will be established for this project that will provide

progress reports.
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61. Following UNDP’s change to results based management the country office has developed a new format
for work plans. That format emphasises achievements (benchmarks and milestones), as well as cost per
output/result. This format will allow for a critical assessment of programme performance as it shows, at a
glance, what activities are to take place, when they take place, the cost for each activity, the responsible
agent for implementation, progress at the end of every quarter, and to facilitate the preparation of the work
plans for the subsequent quarters.

62. UNDP will have the monitoring and reporting obligation for the programme. In this connection,
additional monitoring and evaluation missions will be undertaken by UNDP when this is judged to be
required when, for example, there is a need for an intermediate assessment of progress or impact before a
decision is taken as to the continuation of any given activity. This will be done in collaboration with the
executing agency as well as with the implementing partners.

Annual reviews

63. Annual review meetings involving key stakeholders will be held to review the status of implementation
of the programme. The purpose of the review meetings is to assess the progress made and to take decisions
on recommendations to improve the design and implementation of the programme in order to achieve the
expected outputs. The annual review is to be based on the Annual Programme Report.

UNDP Evaluation

64. Two independent external evaluations will be carried out. One mid-term evaluation after approximately
2.5 years of project implementation and one evaluation will be carried out towards the end of the
programme. The mid-term evaluation will assist the executing and implementing agencies in receiving
detailed feedback on the project operations that can be used to steer and/or re-direct the project activities in
case necessary. A terminal evaluation will assist programme stakeholders to draw lessons learned for use in
improving the quality of future development interventions with similar activities. UNDP regulations have no
formal requirements for an end-of programme evaluation, so it should be needs-based. The evaluation could
be done in collaboration with other development partners. An amount of USD 50,000 from GEF has been
specifically earmarked for these two external evaluations.

GEF specific monitoring and evaluation

65. The impact of the proposed initiative in terms of emission reductions is of immediate interest for GEF, as
this is their main mandate. Associated impacts such as market developments for PV operations and
increasing income generating activities are considered important as well as both contribute to the
sustainability of the proposed initiative and hence the (continued) reduction of emissions of CO ,. In order to
properly and practically monitor these impacts it will be necessary that baselines be established prior to
introducing and disseminating the PV based technologies. Further, it will be necessary to identify a number
of (easily) measurable indicators that can be used for the monitoring of the impacts. The impact monitoring
should be done on an annual basis by the project implem entation team and the data collected and analysed
should serve as a management tool for the team to steer and/or re -direct the project’s implementation. It is
proposed that the following indicators (including the indicated means of verification) be used:

Impact to be monitored Indicators to be used Means of verification
CO; emission reduction - Litres of paraffin reduced - End-user surveys

- Operational PV systems - Dealer surveys
Increased PV market activities | - Number of PV business in | - Market surveys

combination with the turn | - Dealer surveys
over/profit of each business

Increased income generating | - Number of income - End-user surveys
activities in the project target | generating activities emerged
area in combination with the
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turnover / profit of these
activities / businesses

- It is anticipated that in 2
years 1% and in 5 years 3%
from the households supplied
with PV systems will be
involved in income generating
activities

66. Please note that the baseline methodologies and monitoring and evaluation plans as they are being used
as part of the Clean Development Mechanism project development cycle could be used to further fine -tune
the impact monitoring scheme indicated above. An amount of USD 55,000 from GEF has been specifically
earmarked for these GEF specific monitoring and evaluation activities.

Monitoring Environmental Impacts

67. Waste generated due to the use of PV systems consists of two elements: discarded PV panels and
balance of system components, such as batteries, regulators, lights, etc.

Discarded PV panels - Silicon is the basic material for the production of most solar panels. Since silicon is
not toxic, there is minimal pollution risk. PV cell materials other than silicon, such as cadmium -telluride or
other toxic materials may cause a pollution risk. During normal operation there is no leaking and even if the
panel is broken, there is only limited risk to humans from toxic materials. The aluminum used in frames does
not cause an environmental hazard, but frames are fairly easy to remove and recycling of aluminum is a well
established industry, although not in Botswana.

Balance of system components - Of the balance of system components, batteries pose the highest potential
for pollution since they contain lead and sulphuric acid, or other toxic materials. There are more discarded
batteries than solar panels since batteries have to be replaced several times during the lifetime of the panels.
Batteries may be easily recycled and one manufacturer in Botswana is in the process of setting up a rec ycling
plant for car batteries. To a limited extent, recycling of car batteries is already in operation in Botswana,
since batteries are sent to South Africa for recycling. The logistics for recycling batteries, particularly
batteries that are used in PV systems, may pose a challenge since there is a long route from the user to the
recycling plant and batteries are only recycled when there are incentives to do so. Other balance of system
components do not pose an environmental risk, however, these components should be disposed off in a
similar manner as other electronic apparatus.

68. The environmental impact of mainly the batteries will be closely monitored under the proposed initiative
and measures for collection and recycling will be included in the operation and maintenance procedures that
will be designed and implemented under the programme.

8. Legal Context

69. This document shall be the instrument referred to as such in Article 1 of the Standard Basic Assistance
Agreement between the Government of Botswana and the United Nations Development Programme. The
host country-executing agency shall, for the purpose of the Standard Basic Assistance Agreement, refer to
the Government co-operating agency described in that Agreement. As support to the executing agency, the
UNDP country office will provide support services for some of the activities of the project as identified and
agreed upon by all parties, especially in the following areas:

e Identification and recruitment of the recruited personnel/experts to undertake specific activities under the
project.

e Identification and facilitation of training services.

e Procurement of goods and services.
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70. The country office will be provided a lump sum budget directly from UNDP/GEF headquarters in New
York for the provision of all the identified and agreed upon services. This lump sum budget will be in
addition to the here proposed GEF project budget, but will be negotiated separately between UNDP/GEF
headquarters and UNDP Botswana.

71. The following types of revisions may be made to this document with the signature of the UNDP
Resident Representative of the country office only, provided that he/she is assured that the other signatories
of the programme document have no objection to the proposed changes:

e Revisions in, or in addition to, any of the annexes of this document.

e Revisions that do not involve significant changes in the immediate outcomes, outputs or activities of
the programme, but are caused by the re-arrangement of inputs already agreed upon or by cost
increases due to inflation.

e Mandatory annual revisions, which re-phase the delivery of agreed programme inputs, or reflect
increased expenditure or other costs due to inflation or take into account agency expenditure
flexibility.

Annexes

Annex A — Incremental Costs — included in Project Document
Annex B — Project Planning Matrix — included in Project Document
Annex C — UNDP Budget — included in Project Document

Annex D — STAP Review and response to STAP Review

Annex E — Endorsement Letter — included in Project Document

Annex F — Co-financing Letter — included in Project Document
Annex G — Terms of Reference of Chief Technical Advisor and PSC — included in Project Document
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Project Brief Annex D — STAP Review and response to STAP Review

STAP Reviewer: Abel Mbewe (mbewes@aol.com) December 21, 2003

General:

This annex presents the response to the STAP Review. The original STAP review is included as well (italic).
Most issues raised in the STAP review can be responded to making used of information presented in a final
report entitled ‘Consultancy on identifying and overcoming barriers to widespread adoption of renewable
energy-based rural electrification in Botswana’. The contents of this report has been reviewed and d iscussed
during three project steering committee meetings and presented during three national workshops over the
course of the implementation of the PDF B in 2003. In responding to the STAP review, reference will be
made to this final report as appropriate.

This report forms the basis for the project brief and will further proof to be very useful reference material for
the implementation of the proposed full-scale programme. For information purposes the table of contents
(including its annexes) has been attached to this Annex D2. For copies of the final report on CD -Rom please
contact the UNDP office in Botswana.

Summary:

The aim of this project is to contribute to the reduction of CO, emissions through the use of renewable
energy technologies and low GHG technologies as substitutes for fossil fuels in rural areas. The project
will remove barriers to wide scale dissemination of renewable technology and low GHG technologies.
The project will establish a model for private sector participation in the dissemin ation of renewable
energy in Botswana. This will give the private sector a larger role and stimulate the creation of
sustainable PV markets. The project is recommended for approval. However, a major issue that needs to
be addressed is battery replacement fund. One of the most crucial aspects of the operation of PV
technology is that batteries are well cared for, and that there is a provision to replace batteries once
they are worn out. In order to cater for this need, a battery replacement fund should be cr eated as part
of the project.

The issue of battery replacement has been the focus of multiple discussions with the main project
stakeholders in Botswana. For the replacement of the battery, the end -user is expected to fully pay the costs
for such. Since the need for battery replacement announces itself as a result of less and less battery
performance the end-user will have sufficient time to set aside small amounts of money for when the time
comes that the battery needs to be replaced. The end-users will have the choice to purchase (used) car
batteries (cheapest) or sealed solar batteries (most expensive) or any other kind of ‘suitable’ battery easily
available on the Botswana market. Setting up a battery replacement fund has been discussed, but given the
fact that the project is focusing mainly on (heavily subsidized) cash sales this would mean setting up a
completely new administrative structure for such a fund and this is considered too expensive for such a
small, largely scattered market.

As part of the project’s awareness raising activities the end-users will be made aware of the differences
between batteries (technical characteristics, upfront and lifetime costs); how to operate, maintain and extend
the lifetime of batteries; how to safe enough cash to replace the battery after its lifetime and how to discard
fully used up batteries. With regard to the latter the Monitoring of Environmental Impacts as described in the
project brief will focus on disposal (and recycling) of batteries used for solar lante rns, solar home systems
and solar based (hybrid) mini-grids.

Major comments:
Project Executive Summary
Page 7, 3(b) Sustainability: To ensure sustainability, there is need to consider the following issues:

e  Provide basic maintenance services to the sol ar systems. However, this is only possible if skilled
human resources are locally available. Experience from previous projects in Botswana such as
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NPV-REP (page 8 of Project Brief) shows that it has not been easy to recruit skilled personnel.
This is one of major problems facing dissemination of PV systems in the Eastern and Southern
African region. Skilled people are not available in the areas where solar systems have been
installed.

Component 4, output 4.2 (Technical knowledge of PV, PV/LPG systems has been strengthened) as included
in the project brief includes the following activities that specifically focuses on strengthening — among others
— the skills of those rural service providers to be involved in basic maintenance services of solar systems. It
is anticipated that these activities will sufficiently address the need for (semi -)skilled rural service provision
to operate and maintain solar systems:

e To develop a variety of courses (short/long) for various target groups on financing for small -scale
renewable energy systems, the correct sizing, installation, and repair and maintenance of PV and
PV/LPG systems and other relevant topics, tailored to the needs of the following groups:

NGOs, micro-finance institutions, financing organisations and others;
Technicians and sales people;

Engineers; and

Entrepreneurs.

O O O O

e To work with training institutions to develop an appropriate curriculum for the training of PV
technicians, including training in standards, international best practice and ethical behaviour.

Cost of maintenance is another issue that will affect sustainability of the project. Most if not all solar
dealers/companies are based in towns and cities. For these dealers to provide after sales service, they
will need to send technicians to the rural areas — a matter that is very costly for end-users. The
dealers/companies charge their customers a mileage fee of about US$0.50/kilometer when technicians
are sent to the rural areas. Since most of the rural areas are far from the towns and cities, the cost of
transporting technicians is prohibitive. Consideration should be given to training local technicians in
housekeeping of the solar panels (cleaning of the panels to remove leaves and dust to enhance
operational efficiency of the systems) and basic maintenance of the systems. Local technicians could
be individuals who are interested in the solar business or drawn from local community based
organizations. This aspect has been successful in Zambia and Zimbabwe.

In the final report maintenance aspects are being dealt with in chapter 9, for example in section 9.6.2.
“Maintenance of the Mobile Systems - the mobile systems are completely sealed and they utilize a gel -type
battery that does not require any maintenance. The minimum expected lifetime of this battery is two years,
after which it may need replacement. In the tender documentation minimum technical specifications of the
equipment should be specified, together with minimum guarantee periods, which should be longer than the
usual guarantee period of one year”.

Furthermore, in section 9.6.3, “The supply of the SHS package is to be tendered to private sector delivery
agents, who will be responsible for delivery, installation and after -sales operations. Delivery, installation and
maintenance should be tendered to the same company in one package to encourage better performance. For
cash sales, a minimum guarantee period should be given, which should be longer than the usual guarantee
period of one year. A maintenance contract may be part of the cash sale. To ens ure that proper maintenance
is carried out to the required standards, the terms of reference for the tender must specify that the agent will
not be paid for part of the contract of his tender offer until he has successfully completed the (three year)
maintenance contract”.

How maintenance contracts are to be dealt with (for example to be included in the overall service package or
separate maintenance contracts) will be a combination of public sector involvement who provides the
framework within which tenders will be developed and implemented and the market mechanism (private
sector operators) as a reaction on these tenders.
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o Battery life span is usually between 3-5 years depending on the type of battery. Cost of
replacement of batteries is a major problem for most of the rural people. There may be need to
introduce a “battery fund” to take care of this problem.

See page 1 for a response on the battery replacement issues, including a battery fund.

Page 7 (c) Replicability: Solar energy projects have a treme ndous replicability value. However, the cost
of solar technology is a major limiting factor in the dissemination of the technology. Due to the high cost
of solar systems, it is unlikely that an average income household can afford to buy a system outright. In
the proposed project, affordability has to a large extent been addressed by the financial support from

GEF and government subsidy. Replicability may be possible if the government provides subsidies.

Another approach may be the establishment of Energy Service Companies (ESCO). The ESCO model of
solar energy dissemination has proven to be successful both in Zambia and Zimbabwe. In the ESCO
approach, government in collaboration with donors gives solar energy equipment on lease to local
companies whose owners have undergone basic training in main aspects of solar business. The ESCOs
are established in rural areas and lease the solar systems to rural households and businesses and collect
a monthly fee which is usually affordable to some people. The ESCOs are responsible for installation
and maintenance of the solar systems. In this way, the issue of affordability is addressed.

Regardless the fact that the STAP reviewer claims that the ESCO model has been successful in Zambia and
Zimbabwe, for the Botswana context this approach has been considered and found inappropriate. The
viability for a fee-for-service system for solar systems that would be the basis main delivery model for any
ESCO approach has been discussed in great detail in section 9.2 and appendix 9.1 of the final report. The
main conclusion presented in the final report is that the fee-for-service model that is currently being tested in
three villages should be closely monitored and lessons learned from it should be carefully analysed to
possibly revisit the current position expressed by the PDF B consultant team that the fee -for-service is
inappropriate for Botswana for the following main reason:

e The threshold for commercial viability cannot be met under Botswana conditions; i.e. the population
is too small and scattered over a very large area.

Page 7 (d) Stakeholder Involvement: Two important stakeholders in this project are targeted
communities and the informal sector. It is not clear from the Project Summary document (page 7 (d))
whether the representative rural consumers are from the targeted communities. An important
stakeholder omitted in this project is the informal sector. The informal sector is very crucial to national
development in many developing countries although activities of the informal sector are rarely
documented. Since the project is expected to create opportunities for income generation, it may be
worthwhile to include representatives of the informal sector as key stakeholders.

It is acknowledged that the informal sector could be an important element in (rural) development and to the
extent possible representatives will be included in the proposed initiative. However, it must be realized that
almost per definition the informal sector has no formal structures and hence no dedicated representation. The
closest one would find are the village representatives of the 88 selected villages who will deal with the
requirements of both households as well as the (informal) emerging business in their villages. These
representatives will be part of the design, implementation and monitoring of solar -based energy initiatives in
their respective villages.

Annex A: Incremental Cost Analysis - Component 3: Awareness raising and changing of perceptions:
One suggestion to raising awareness is to install demonstration projects in targeted areas. Through
demonstration projects, rural people may become aware of the solar technology. UNESCO used this
approach in implementing the World Solar Programme.

Many renewable energy initiatives in Botswana over the p ast years have included demonstration projects and
the Botswana Government has made it very clear that the time for larger scale implementation of renewable
energy-based rural electrification initiatives has arrived. It is believed that the best possible way of creating
awareness and changing perceptions is the actual successful installation of almost 6,500 solar based systems
in 88 villages. In addition, more (generic) awareness activities are included in component 3 of the project
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brief. The latter activities have twofold objectives; a) to create the appetite for the target groups in the 88
villages to be involved in the programme as a cash purchasing customer and b) to create the basis for
replication the successful activities implemented within the 88 villages to a larger nation-wide customer
base.

Project Brief

Background and Context

6. Rural Electrification: What are the actual figures of the population?
1996 estimate of the population is 1.5 million.

23. Off-grid energy delivery: Reduction on dependence on biomass can also result in reducing drudgery
especially for women who spend a lot of time collecting firewood and dung for cooking. The savings in
time and labor could be devoted to income generation activities and welfare of the family.

Acknowledged.

29 & 30. The projects and programmes mentioned could be used to help in awareness campaigns and
demonstration projects.

Acknowledged.

36. Component 1: What is the justification in estimating US$1,197,145 as end- users’ contribution when
experience from previous and on-going projects shows that the majority of the recipients of the
technologies have defaulted in payments? The Project Brief document gives details based on the
following projects:

National PV Rural Electrification Project page 8
. Solar lanterns and batteries project page 9

Two main differences exist between past experiences as mentioned in the project brief and the proposed
activities under the full-scale programme. Firstly payments to be made by end-users are based on a savings
model — so money will be put aside (saved) prior to purchasing the subsidized solar systems. It is anticipated
that there is an interest and willingness to save money to purchase a heavily subsidized solar system as it
provides an important energy service that improves the quality of life and opens up the possibilities for
small-scale income generating activities. The awareness campaigns will include the aspect of savings for
future purchase in their activities. Secondly, the private sector will be the main actor in providing energy
services to the selected 88 villages and they will put in place a workable model to ensure that end -users will
pay their contribution. In comparison, past solar based activities were carried out by public sector agencies,
who were having less interest in the financial aspects of the project.

37. Component 2: Policy support and policy framework

Comments under this component are based on experience from the Eastern and Southern African
region. Under this component, I suggest that the following issues be taken into consideration:

e [nstitutional Structure: An existing institutional infrastructure is one of the key factors influencing
the implementation and promotion of renewable energy technology (RET) programmes. Although
not accorded as much attention as other factors such as finance, a conducive institutional
framework has often been shown to be a prerequisite for successful technology dissemination.
Institutions should provide the enabling environment required to ensure that regulatio ns are
adhered to. Important institutional stakeholders in renewable energy sub -sector are government and
commercial agencies. Key agencies in government include EAD, government departments whose
activities have something to do with energy (finance, enviro nment, rural development) and research
institutions.
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Acknowledged.

e Does Botswana have an energy policy? If so, what are government policies on renewable energy
technologies? Introduction and success of renewable energy technology will, to a large extent,
depend on existing government policy. Energy policy is an important factor that can guide
implementation of various energy programmes. Government policies are an important factor in
terms in terms of their ability to create an enabling environment for RET dissemination and
mobilizing resources as well as encouraging private sector investment. Through this component, the
project could help government to have a clear-cut policy on the development and promotion of
RETs. In the absence of an explicit energy policy, RETs will continue to be undertaken within an
energy planning and policy vacuum. As a result, development of RETs will follow an ad hoc path.

Botswana’s energy policy is in place and is being extensively discussed in chapter 10 of the final report /
Legal and Policy Analysis:

10.2  Supply and Delivery of Electricity
10.3  National Development Plan (9)
10.4  Botswana Energy Master Plan
10.5  Rural Development Policy

10.6  Privatization Policy

10.7  Environmental Legislation

Furthermore, component 2 of the proposed initiative focuses on improving the policy framework and
providing policy support — among others to integrate renewable energy into the overall energy policy.

e While the role played by the private sector is crucial, there is need for establishin g an inspectorate
that will inspect the systems and ensure that they meet minimum standards. The private sector is an
important stakeholder in the dissemination of RETs. Although private sector concerns are largely
motivated by the need to make profits, experience in many parts of the world show that their
dynamism and willingness to take risks has been instrumental in the dissemination of RETs. The
benefits of the of private participation include faster commercialization of RETS, reduced public
sector funding, increased competition and more cost effective prices for RETs. While the private
sector creates an environment of competition that lowers commodity prices, it can also lead to
quality problems if not monitored properly. Evidence of this fact includes examples of Kenya PV
industry where many poor quality PV systems (incorrectly sized, coupled to the wrong battery, fitted
with inadequate controls) were sold to many users at very low prices. While the sales generated
short-term sales income for the companies that scrambled to meet this demand, the long-term
impact of poor field performance on the PV industry had been negative. In 1997, Seychelles had no
regulations restricting the importation of electrical appliances. This resulted in importation of many
solar systems with inappropriate ratings and low efficiencies’ In Zambia, some companies supplied
wrong voltage regulators which resulted in battery life span being reduced. Customer’s confidence
was seriously eroded and some rural health centers opted to switch to diesel generators. To
overcome this problem, in Zambia, the Energy Regulation Board established an inspectorate that
makes pre-installation and post-installation inspections of solar energy systems. In this way end-
user interests are safeguarded.

The here referred to issues are in detail being addressed in the final report, chapter 3 — Technology
Assessment. Especially in the following sections:

3.12 Technical Standards
3.12.1 Introduction

3.12.2  Global PV Standards
3.12.3  Regional Standards

3.12.4 PV Standards in Botswana
3.12.5 Recommendations
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38. Component 3: Awareness raising and changing of perceptions

This is a very important component in the project in that renewable energy, as is the case for many
innovative technologies, suffer from initial lack of confidence on the part of investors, governments and
users, caused by lack of familiarity with their technical and economical potential and a general
resistance to change and new ideas. This component should not only be restricted to key dec ision
makers but local community, grassroot organizations and social units. Studies conducted by the World
Bank have revealed that these organizations are critical for the successful implementation of projects.
These organizations are familiar with and understand local resources and needs, and are often willing
to assume responsibility for implementing projects. It is, therefore, advisable in this component to
include:

®  Members of Parliament for the areas to be visited and representatives of community based
organizations from future target areas.

The above suggestion is included under component 3, output 3.1 (Awareness programme for decision-
makers has been developed and implemented):

e To organise field trips for key decision-makers (Ministers, representatives of key ministries [energy,
environment, rural development, finance], representatives of the [rural] financial community,
nongovernmental organisations (NGO), dealers etc.) to witness the utilisation of PV and PV/LPG
systems in villages, as well as their local deployment and acceptance.

e [ntroduce rural energy fairs to promote awareness. This could be done in collaboration with
agricultural shows done by the Ministry of Agriculture/Rural Development.

Acknowledged.
56. How was the figure 52,000 tonnes of CO, arrived at?
Based on information given:

CO; emissions over a 20-year period = 10x3.2x5152x12x20/1000
= 39,567 tonnes of CO

The information presented in the project brief in paragraph 56 refers to all households being reached as a
result of the project activities. This includes the 5,152 households for the PV Lanterns; the households for the
1,373 for the solar home systems and the 40 households for the solar -based mini-grid, thus the correct
calculation is:

CO; emissions over a 20-year period = 10x3.2x6,565x12x20/1000
= 50,419 tonnes of CO ,

An approximate 1,500 tonnes of CO, has been added for anticipated increased (baseline) household use over
time, thus reaching a total of 52,000 tonnes of CO,.

60. No annexes included in the document sent.
All existing annexes were included as part of the Project Executive Summary; i.e. the Incremental Co sts
Analysis (Annex A) and the Project Planning Matrix (Annex B). Furthermore the endorsement letter from
the Botswana GEF Operational Focal Point and the co-financing letter from the Botswana Ministry of
Finance and Development Planning were provided for the STAP review.

References

European Commission (2000), Energy for the Future: Renewable Sources of Energy, Communication from
the Commission. White Paper for a Community Strategy and Action Plan

93/102



Gustavo, B. et al (2000), Solar Photovoltaics for Sustainable Agriculture and Rural Development, Working
Paper No.2, Food and Agricultural Organization, Rome

Karekezi, S. and Ranja T. (1997), Renewable Energy Technologies in Africa, Zed Books, London

Mbewe, A. (2003), Renewables and Energy for Rural Development in Zambia, African Energy Policy
Research Network, Nairobi

SEI (2000), Rural Energy Service Companies — Experiences from Zambia, Final Report Phase 1 1998 -2000,
Stockholm Environment Institute/Ministry of Energy and Water Development, Government of the Republic

of Zambia

Venkata, R. P, (1997), Rural and Renewable Energy: Perspectives from Developing Countries, Tata Energy
Research Institute, New Delhi

World Bank (1996), Improving Energy Supplies for Two Billion People - Rural Energy and Development,
The World Bank, Washington DC

94/102



ANNEX C: GEF Council Comments and UNDP Response

Comments from Germany:
We support the project without a need for further comments.
Comments from France:

The project aims at initiating a renewable energy programme for rural areas by substituting fossil fuels with
photo-voltaic and LPG. 88 villages are targeted (1 373 solar home systems) in 5 years. The GoB will
subsidize at 66% rate the equipments. The GEF will support mainly soft activities such as awareness,
assistance, training, and communication.

The cost of the technical project is estimated at 4,8 MS$. The GEF's additional support with 3 M$ is quite
high for a rather limited number of SHS. To illustrate this aspect, a comparison with the case of Morocco can
be made. French GEF (FGEF) brings an additional support of 1,2 M$ for a project which is able to install
500 SHS per month. The 1 500 SHS in 5 years is rather slow and will not ensure the creation of innovative
“fee for services” which can take care of the replacement of the batteries and the general maintenance of the
SHS over 10 years.

UNDP response:
The project activities are not only directed towards the implementation of SHS but also include smaller,

mobile systems and a mobile PV mini-grid. Please refer to paragraph 36 of the Project Brief where the
number of households that are targeted are given:

Subsystem Total No of | No. of HH | % of total HH Target Period
Villages targeted
targeted
Mobile 88 5,152 31 5 years
systems/Gas
SHS 88 1,373 8.3 5 years
PV Mini-Grid 1 40 6 5 years

The numbers given in the Project Brief are based on research carried out under the PDF -B and are believed
to give a realistic estimation of implementation rates. Project designs in the past have highly overestimated
the implementation rate of SHS.

Please note that the project design is not in support of a fee -for-service system. Reasons are discussed in the
Final Report of 15 October 2003, Appendix 9.1.

Comments from Switzerland:

General Commentaries

The proposed UNDP—GEF project entitled "Renewable Energy-Based Rural Electrification Programme for
Botswana" aims at reducing Botswana’s energy-related CO, emissions by promoting renewable and low
GHG technology as a substitute for the fossil fuels (firewood, paraffin and coal) used in rural areas. The
activities proposed in the project are designed to remove barriers to the wide-scale use of renewable energy
sources and low GHG technology in order to meet the basic electricity needs of individual households in
terms of lighting, power for radio-cassette/TV and income-generating activities. In turn, the proposed project
will help the government of Botswana to launch the renewable energy sources programme it is planning and
to encourage the development of private industry in the provision of energy from renewable sources in the

country.

The project falls under the competence of GEF Operational Programme 6: “Adoption of renewable energy
sources by removing barriers and reducing implementation cost”. The project consists of the following six
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components: (i) Delivery of technology packages; (ii) Policy support and policy framework; (iii) Raising
awareness and changing perceptions; (iv) Private and public-sector strengthening and training; (v) Financial
engineering; (vi) Learning and replication. Activities and outputs of the project are designed to achieve the
global objective of reducing Botswana's energy-related CO, emissions by substituting fossil fuels with PV
and LPG, and the development objectives of improving people’s livelihoods by making modern forms of
energy more accessible and affordable, as well as assisting the government of Botswana to reduce
dependence on imported fossil fuel.

Main Concerns:

(1) Continuing need for large government subsidies: In the Project Brief the issue of the high level of
subsidies required to cover the considerable cost of rural electrification through PV is discussed at
several points. Also the risk that the government of Botswana will stop providing such subsidies
upon completion of the project is addressed. Nevertheless crucial questions remain in this context.
Firstly, the proposed level of subsidies (80% in the first year, decreasing to 60% in the fifth year of
the project) is not directly compared with the required level of subsidies for other forms of rural
electrification, such as grid extension (opportunity cost).

UNDP response:

As part of the PDF-B study extensive life cycle cost (LCC) analyses have been carried out comparing
rural electrification using SHS with grid extension and other technologies suc h as diesel powered and
PV-mini-grids, and battery charging stations (see attached annex 1 Chapter 8 and Appendices 8.1 to 8.6
of the Final Report of 15 October 2003). From this exercise it is concluded that SHS become competitive
with grid extension (least LCC), even a few kilometers from the electric grid with the cost of connection
to the grid being the most important parameter that determines the break-even point. For ease of
reference please refer to the conclusions of the PDF B study regarding LCC analyses of different
technologies which are attached as annex 2.

Furthermore, an in-depth study has been carried out by the JICA team regarding the ‘hidden’ subsidies
on grid extension, taking into account the cost of grid electrification of 72 villages in Botswana. From
this study it was concluded that with a per household electricity consumption of 50kWh/month (which is
high in a rural Botswana context), the lifetime cost recovery is 6.8%. (Source: Table 7.2 -2, Final Report
for the Master Plan Study on Photovoltaic Rural Electrification in the Republic of Botswana, February
2003). This results in a subsidy level of over 93% for providing grid electricity to rural households. This
subsidy level is even higher if the connecting rate of households is lacking behind predictions, as is the
case in many villages. The subsidy on rural electrification even extends to O&M systems in the villages
because in most of the villages the revenue streams are not sufficient to cover O&M due to low number
of connections and consumption.

Concluding from the above it follows that providing 80% subsidy on rural electrification using PV is a
least cost alternative compared to grid extension. For the government the question is not whether to
provide or not to provide subsidies. Rural electrification (through grid extension) has been subsidized
for decades and will be subsidized for decades to come. For the government the question is if part of
these (and future) subsidies could be redirected towards a more cost effective scheme that would benefit
more people. A subsidy of 80% or 60% for SHSs appears to be high but it is a least cost alternative
compared to 93% subsidy for rural grid extension.

Please note that GEF funds will not be used for the subsidy scheme. Subsidies are coming from the
government co-financing contribution towards this project. The fact that the Botswana government is
committing substantial amounts of co-financing towards subsidizing PV is an impressive sign of
commitment.
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Swiss comments (continued):

Secondly, such high subsidies may cause future barriers to the use of PV by creating unreali stic price
expectations among consumers that cannot be met once the subsidies are phased out after project
completion.

UNDP response:

The assumption that subsidies will be phased out after project completion is not necessarily true. The
effect of subsidies will be monitored and should be adjusted depending on the level of uptake of PV
electrification. It is expected that a certain level of subsidies will be required after project completion for
a widespread uptake of PV electrification, as is the case with grid electrification.

The Government of Botswana is committed to long term funding of PV electrification and has expressed
this in the Energy Master Plan. This is discussed in paragraph 5 of the Project Brief: “With regard to
renewable energy-based electrification, the Energy Master Plan states that PV electrification should be
part of national electrification planning. Planning of PV electrification needs to take cogniz ance of grid
expansion plans, and should be funded under the same principle that justifies grid rural electrification.”

Swiss comments (continued):

Thirdly, the private sector may be reluctant to invest and get involved in the PV business if there is
substantial doubt that the government will be able to continue providing subsidies on a long-term basis.
Generally the issue will have to be monitored closely throughout the project to minimize the risk
associated with a sudden abolition of government subsidies.

UNDP response:

There are already half a dozen of companies dedicated to providing PV electrification services, mainly
for institutional use (schools, clinics, staff houses, etc). Despite a number of unsuccessful PV projects in
the past, these companies are determined to continue providing and extending their services, together
with newly formed companies entering the PV market. In general the private sector is used to adapting
to the changing markets. As pointed out earlier for the government the ques tion is not whether to provide
or not to provide subsidies. Rural electrification (through grid extension) has been subsidized for
decades and will be subsidized for decades to come. For the government the question is if part of these
(and future) subsidies could be redirected towards a more cost effective scheme that would benefit more
people providing basic electricity services. A subsidy of 80 or 60% for SHSs appears to be high but it is
a least cost alternative compared to 93% subsidy for rural grid extension.

Swiss comments (continued):

(2) Hardware financing by GEF: On page 21 of the Project Brief it is proposed that GEF finances hardware
(mobile containers, low-voltage distribution network). There is no explanation provided as to why GEF
should finance hardware in the case of this project. This aspect needs to be closely scrutinized before
final approval.

UNDP response:

Out of the GEF contribution of USD 3,3 million, USD 150,000 have been earmarked for hardware. This is
less than 5% of GEF’s contribution. Almost all the hardware is financed by the end-consumers, private
sector and government. The only component where a small GEF contribution to the hardware costs is
envisaged is for the mobile PV mini-grid. The total costs of the mobile mini-grid component are estimated at
USD 600,000. USD 450,000 would be contributed by the co -financing partners and USD 150,000 by GEF.
For this mobile mini grid it is anticipated that the main components of the PV mini-grid system that is
currently installed in Motshegaletau village can be used free of charge once it is dismantled. Main available
components include 20 PV panels (285 Wp each), 2 sine wave inverters, and probably the power
management unit. Additional hardware that is needed to convert the stationary into a mobile grid will
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consist of mobile containers and a low voltage distribution network. GEF has earmarked an amount of USD
150,000 specifically for scaling up the PV mini-grid from 5.7 kWp to an approximate 20-25 kWp if the power
demand situation in the targeted village so dictates.

Without the GEF contribution the mobile PV mini-grid cannot be realized. According to the LCC analysis
PV minigrids are cost-effective compared to SHSs for systems that are larger than approximately 10kWp if
connection costs are low, that is when household density is high. Therefore the PV mini-grid option to rural
electrification is an integral part of the project strategy and should not be dismissed.

Swiss comments (continued):

(3) Unclear cooperation with other initiatives: In the Project Brief other initiatives are described with
respect to the promotion of PV for rural electrification, most importantly the JICA -funded Master Plan
Study on Photovoltaic Rural Electrification (MSP) which should now be in the i mplementation phase.
However, in the Project Brief it is not mentioned whether any cooperation or coordination is planned
between the proposed UNDP—GEF project and the MSP, even though the two initiatives obviously have
very similar objectives.

UNDP Response:

The MPS is not a project or programme, it is a study. The UNDP-GEF project is part of the government’s
response to the findings and recommendations of the MPS. The MPS was designed to formulate a master
plan for the promotion of rural electrification in Botswana by using PV systems over a ten-year period,
starting in 2003.

The MPS was conducted in three phases:

e  Phasel Preliminary Study (September 2000 - March 2001).
® Phase Il  Field verification of the PV promotion project (April 2001 - March 2002).
e Phase Ill Formulation of the master plan (April 2002 - March 2003).

The MPS was used as the basis for developing a business plan for PV rural electrification. The MPS
analyzed various problems that were encountered in different PV projects around the country, and on the
basis of the lessons learned, made recommendations for a new institutional framework to promote PV rural
electrification and an operation and management methodology, among other issues. The MPS also
established criteria for the selection of villages to be covered by the PV electrification project in order to
ensure that selection is made on the basis of the minimum cost principle. A preliminary business plan for PV
rural electrification was formulated to incorporate all necessary elements and its feasi bility was evaluated
through a financial and economic analysis. Finally, necessary government support was identified to allow
the project to be operated on a sustainable basis. In addition a PV pilot dissemination project was set up in
three villages (Lorolwana, Kudumatse and Motlhabaneng), based on a fee-for-service principle with Solar
Home Systems (SHS) and a Battery Charging System in Lorolwana.

The Government of Botswana is currently evaluating the findings of the MPS which coincide with the
recommendations of the PDF B studies. Implementing the MPS recommendations will not happen as a
separate project or in parallel to the UNDP-GEF project. The government will have only one PV
Electrification Programme. The MPS has focused on how to go about doing PV electrification or the plan
while the GEF project concentrates on removing barriers. This UNDP -GEF project is — to a large extent -
the government’s follow up to the results of the MPS.

With regard to the three pilot villages which are part of the MPS p lease note that the UNDP-GEF project
will follow up closely the pilot activities in respect of fee-for-service SHSs and collect relevant data
(technical, institutional, socio-economic and financial) that can be used for decision making on possible
continued developments with fee-for-service PV-based systems. Please refer to output 6.2 of the project brief.
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Swiss comments (continued):

(4) Technology focus on PV systems: Although renewable energy sources in general are frequently
mentioned in the Project Brief, the proposed project is in fact mostly focused on PV. This may make
sense in view of the prevailing climatic and topographic conditions in Botswana and the limited funds
available under the project. However, since the objective of component 2 of the project (Policy support
and policy framework) is to support the government in adjusting the policy framework for renewable
energy sources, the concern is that PV may be assumed to be the preferred type of energy on a weak
factual basis. In many cases other renewable energy sources such as biomass or wind may well be viable
alternatives.

UNDP response:

Under the PDF B all renewable energy sources have been assessed (Please refer to Chapter 2 of the Final
Report of 15 October 2003: 2. Renewable and low GHG Energy Resource Assessment). The results of these
assessments which provide a strong factual basis confirm that solar energy is available in abundant
quantities, more or less equally distributed over the country throughout the year. Other renewable energy
sources such as wind are limited, location specific and unevenly distributed during the year. Biomass energy
is one of the main renewable energy sources currently being used in Botswana for cooking and heating.
However, available biomass resources (both woody biomass and agricultural residues) are insufficient to
generate and distribute electricity on a sustainable basis. As a result, the main focus for making use of
renewable energy resources in Botswana will be on solar energy to be used with various PV -based
electricity generation technologies, i.e., mobile solar systems, solar home systems, battery charging stations
and mini-grids.

Swiss comments (continued):
Conclusions and Recommendations

The project is recommended for approval. It is generally well conceived and structured. The project also
adopts strategic choices that are fully consistent with GEF strategies. A major concern is the high level of
subsidies required from the government of Botswana to support PV -based rural electrification, and the risks
associated with a possible sudden discontinuation of these subsidies after completion of the project. Further
concerns are related to the unclear cooperation and coordination with other initiatives in the field of PV-
based rural electrification, as well as the focus of the project mainly on PV, thus excluding other renewable
energy sources. The project proponents are recommended to carefully monitor the issue of the subsidies
throughout the duration of the project. Furthermore, project activities should be coordinated with other
initiatives wherever possible in order to avoid duplication. While providing support for improving the policy
framework for renewable energy sources, all possible renewable energy sources should be taken into
consideration.

UNDP response:
Please refer to our responses on the previous pages on all issues raised in this paragraph.
Swiss comments (continued):
Further Commentaries
(1) Project Planning Matrix, page 13: The timeframe for some indicators provided in the matrix is

longer than the duration of the project (5 years). However, for evaluation purposes, all indic ators
should be measurable by the end of the project at the latest.
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UNDP response:

This comment will be taken into account during the inception phase when the indicators will be refined.
Nevertheless we would like to point out that some of the impacts can best be measured after completion of
the project.

Comments from U.S.A. (final comments, corrected version):

Summary: The project will reduce Botswana’s energy related CO2 emissions by substituting fossil fuels with
PV and LPG for providing basic energy services to rural consumers. The project will reduce CO2 emissions
by 52,000 tons over a 20 year period for the 88 villages targeted by this project and as much as a 345,000 ton
reduction if replicated to between 25% and 35% of all rural customers.

The PV systems are heavily subsidized by the government. How sustainable is this over time? When does
GEF assume a subsidy will no longer be necessary and the costs fully covered by consumers and the private
sector?

U.S. Position: Postpone. There is considerable merit in this project, and the Government's commitment to it
is impressive. However, the project does not appear sustainable or replicable without substantial long-term
subsidies from the Government. Is there some cost-benefit analysis that has been done to justify the
subsidies? What are the lessons learned from similar projects? What is GEF policy on subsidies?

UNDP response:

As part of the PDF-B study extensive life cycle cost (LCC) analyses have been carried out comparing

rural electrification using SHS with grid extension and other technologies such as diesel powered and
PV-minigrids, and battery charging stations (see attached annex 1 Chapter 8 and Appendices 8.1 to 8.6
of the Final Report of 15 October 2003). From this exercise it is concluded that SHS become competitive

with grid extension (least LCC), even a few kilometers from the electric grid with the cost of connection

to the grid being the most important parameter that determines the break-even point. For ease of
reference please refer to the conclusions of the PDF B study regarding LCC analyses of different
technologies which are attached as annex 2.

Furthermore, an in-depth study has been carried out by the JICA team regarding the ‘hidden’ subsidies
on grid extension, taking into account the cost of grid electrification of 72 villages in Botswana. From
this study it was concluded that with a per household electricity consumption of 50kWh/month (wh ich is
high in a rural Botswana context), the lifetime cost recovery is 6.8%. (Source: Table 7.2 -2, Final Report
Jfor the Master Plan Study on Photovoltaic Rural Electrification in the Republic of Botswana, February
2003). This results in a subsidy level of over 93% for providing grid electricity to rural households. This
subsidy level is even higher if the connecting rate of households is lacking behind predictions, as is the
case in many villages.

Concluding from the above it follows that providing 80% s ubsidy on rural electrification using PV is a
least cost alternative compared to grid extension. For the government the question is not whether to
provide or not to provide subsidies. Rural electrification (through grid extension) has been subsidized
for decades and will be subsidized for decades to come. For the government the question is if part of
these (and future) subsidies could be redirected towards a more cost effective scheme that would benefit
more people. A subsidy of 80% or 60% for SHSs appears to be high but it is a least cost alternative
compared to 93% subsidy for rural grid extension.

Please note that GEF funds will not be used for the subsidy scheme. Subsidies are coming from the
government co-financing contribution towards this project. The fact that the Botswana government is
committing substantial amounts of co-financing towards subsidizing PV is an impressive sign of
commitment.

The assumption that subsidies will be phased out after project completion is not necessarily true. The
effect of subsidies will be monitored and should be adjusted depending on the level of uptake of PV
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electrification. It is expected that a certain level of subsidies will be required after project completion for
a widespread uptake of PV electrification, as is the case with grid electrification.

The Government of Botswana is committed to long term funding of PV electrification and has expressed
this in the Energy Master Plan. This is discussed in paragraph 5 of the Project Brief: “With regard to
renewable energy-based electrification, the Energy Master Plan states that PV electrification should be
part of national electrification planning. Planning of PV electrification needs to take cognizance of grid
expansion plans, and should be funded under the same principle that justifies grid rural electrification.”

Lessons from other PV projects in Botswana and Southern Africa have been thoroughly assessed during
the PDF B phase. These other projects include:

Botswana Renewable Energy Technology Project

Manyana PV Project

Motshegaletau Centralised PV System

GEF-SGP Solar Lantern Project

JICA / EAD Master Plan Study on Photovoltaic Rural Electrification

Please refer to Chapter 5 of the Final Report of 15 October 2003: Assessment of Renewable Energy
Initiatives in Botswana where these are discussed in great detail. The design of this project, including the
subsidy scheme, is the result of lessons learned from previous initiatives.
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PROJECT DOCUMENT SIGNATURE PAGE

United Nations Development Programme
Global Envirenment Facility

Renewable Energy-Based Rural Electrification Programme for Botswana
BOT/00/G41/ANGI99

Country: Botswana

UNDAF Outcome(s)/Indicator(s): To assist Botswana in fulfilling its obligations under the global and
regional commitments and goals that it has signed; notably the UNFCCC and the Kyoto Protocol.

Expected Qutcome(s): Improved awareness and understanding among decision makers and the public of
linkages between environmental sustainablility and human poverty and well-being. The project is linked to
MYFF 2004-2007 - Goals and Service Lines 3.3 “Access to sustainable energy services” (Country
Programme Outcome). Capacity for the development of strategies, action plans, systems and national
communications developed in government (Country Programme Indicator).

Expected Output (s): National capacity building of key government institutions; NGO’s and private sector
strengthened and improved (Country Programme Output). The project is linked to a Core Result of “Access
to energy services, electricity or cleaner fuels in rural areas increased” under MYFF Goal and Service Lines
3.3. The Country Programme does not show indicators for the above output.

Implementing Partner: Energy Affairs Division, Ministry of Minerals, Energy and Water Resources

Project Period: Country Programme 2003-2007 Total budget USD 8,693,608
Project Component: Access to energy services, Allocated resources:
electricity or cleaner fuels in rural areas increased GEF Project USD 3,000,000
| (MYFF Goal) PDFB USD 305,000
| Project Title;: Renewable Energy-Based Rural Government (cash) USD 3636463 |
i Electrification Programme for Botswana (n-kindy USD 495,000
| pon: PDF B in-kind) USD 50,000
Project [D: PIMS 1771 g
. Duration: UNDP  (PDF Bcash) USD 10,000
Froject Duration; 3 years End-users (cash) USD 1,197,145
Management Arrangement; National Execution Associated Financing;
LPG part USD 247,129
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