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Renewable Energy-Based Rural Electrification Programme for Botswana

The project aims at reducing Botswana’s energy-related CO2 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/batterie s 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:

• Electrification planning should be integrated with other development planning; and

• 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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• Supply solar electricity, quickly and under affordable conditions, to households in rural areas that 
cannot benefit from grid electrification and other energy supply services;

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

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

• 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:

• 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;

• 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;

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

• 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.

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:

• 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;

• It 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 sa me institution/authority 
responsible for rural grid electrification and that a project format for the implementation of the model 
is avoided;

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

• 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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• It 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

• 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 soc io-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 t he 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 2 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 2 over a 20-year period (based on an average 10 litres of 
paraffin savings per month per household). CO 2 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 2 calculation for the 88 
targeted villages, the total reduction in CO2 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 2 over 20-year
period (including the 52,000 tonnes of CO2 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 villa ges 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-2/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 2 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 i n 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;

• 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 2 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 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: 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 Centr al 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 suppo rt (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 id entified 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 r ural 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 marke t. 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 r efer 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 Provisio n 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 a lso 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 2. 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 t he 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 Executing Agency shall consult all stakeholders and respond within 21 
working days.
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Please refer to Section IV-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 th May 1975. The Government counterpar t 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;
2. 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).
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SECTION IV: Additional Information

Section IV-Part I: Government Endorsement Letter
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Section IV-Part II: Government Co-financing Letter
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Section IV-Part III: 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:

• Provide administrative support services for the day-to-day management of project activities and 
liaising with all stakeholders to be involved 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 report;

• 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;

• 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 leader s, 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

Outline
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:

• Review project progress with respect to objectives, outputs, activities, and work plan;
• Provide guidance and direction for project to capitalize  upon successes, to overcome constraints, and 

to modify activities as appropriate;
• Review, modify as appropriate and approve the work plan and TOR provided by the Chief Technical 

Advisor (PM);
• Liaise with any other stakeholders for the benefit of the proje ct;
• Review the use of project funds;
• Assess progress report from PM as well as monitor the performance of the PM; and
• 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:

• Energy Affairs Division (EAD);
• Botswana Power Corporation (PBC);
• United Nation Development Programme (UNDP);
• Ministry of Minerals, Energy and Water Affairs – Planning Unit;
• Ministry of Finance and Development Planning (MFDP);
• National Conservation Strategy Agency;
• Rural Industries Innovation Centre;
• Department of Meteorological Services;
• Somarelang Tikologo (NGO);
• 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
• 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 meeti ngs 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, Botsw ana 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:

• Energy Affairs Division (EAD);
• Botswana Power Corporation (PBC);
• United Nation Development Programme (UNDP);
• Ministry of Minerals, Energy and Water Affairs – Planning Unit;
• Ministry of Finance and Development Planning (MFDP);
• National Conservation Strategy Agency;
• Rural Industries Innovation Centre;
• Department of Meteorological Services;
• Somarelang Tikologo (NGO);
• 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
• 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 o n 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 Pr oject”

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 
recruitment of project 
personnel and 
consultants

As and when the 
Government requests, 
from inception to closure 
of the project

Admin cost directly paid 
by GEF to UNDP Head 
Quarters

N/A

2. Identification and 
facilitation of training 
activities

As and when the 
Government requests, 
from inception to closure 
of the project

Admin cost directly paid 
by GEF to UNDP Head 
Quarters

N/A

3. Procurement of 
goods and services

As and when the 
Government requests,
from inception to closure 
of the project

Admin cost directly paid 
by GEF to UNDP Head 
Quarters

N/A

4. Direct payment to 
contractors and 
suppliers

As and when the 
Government requests, 
from inception to closure 
of the project

Admin cost directly paid 
by GEF to UNDP Head 
Quarters

N/A

5. Shipment, custom 
clearance, vehicle 
registration, and 
accreditation

As and when the 
Government requests, 
from inception to closure 
of the project

Admin cost directly paid 
by GEF to UNDP Head 
Quarters

N/A

4. Description of functions and responsibilities involved:

4.1 Managerial functions and responsibilities of the Energy Affairs Division:

4.1.1. Ensure expected results from the project are achieved.

4.1.2. Ensure that the outputs are produced through effective process management and use of allocated
budget.

4.1.3. Submit quarterly progress reports to UNDP.

4.1.4. Ensure provision of in-kind contribution.

4.1.5. Arrange and manage Annual Project Review (APR) meetings.

4.1.6. Maintain an up-to-date inventory of equipment acquired and disposed of. 

4.1.7. Over-all responsibility for all UNDP/GEF supported activities.

4.1.8. Direct supervision of project staff including consultants.
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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 r enewal/termination of contracts and/or 
increment to UNDP.

4.2 Financial functions and responsibilities of the Energy Affairs Division:

4.2.1 Manage the resources allocated to achieve expected results.

4.2.2 Plan financial disbursements in accordance with work plan and Project Document.

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

4.2.4 Record the receipt and disbursement of allocated budget.

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

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

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

4.2.8 Submit quarterly Financial Reports at the time of requesting for the advance of funds.

4.2.9 Arrange for audit of the project at least once during implementation.

4.3 Managerial functions and responsibilities of UNDP:

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

4.3.2 Prepare TPR Meeting report within two weeks of the meeting.

4.3.3 Form part of the project Steering Committee.

4.3.4 Monitor progress of project through field visits as necessary.

4.3.5 Conduct monitoring and evaluation visits to project sites at least once every six months.

4.3.6 Arrange for terminal evaluation in consultation with EAD.

4.3.7 Institute personnel measures upon recommendation of EAD.

4.4 Financial functions and responsibilities of UNDP:

4.4.1 Advance Energy Affairs Division with project funds on quarterly basis.

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

4.4.3 Provide government with financial up-dates, including the CDRs on quarterly basis.

4.4.4 Monitor budget and ensure that it is kept up-to-date.

4.4.5 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 Review and approve annual budgets for the project

4.5.2 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 à vis the project team; (iii) provide a 
detailed overview of UNDP-GEF reporting and monitoring and evaluation (M&E) requirem ents, 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 opportunit y 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 respo nsibilities 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. 
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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 th e 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 fi rst 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 TP R 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 a nd 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:

• An analysis of project performance over the reporting period, incl uding 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.

(c) 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 proj ect, 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 form at for reference. Format 
available from the UNDP Office in Gaborone.

(d) 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 ar eas 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.

(f) 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.

(g) 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: -

(i) 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, effi ciency 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:

• 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

• 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$

Excluding project team Staff 
time

Time frame

Inception Workshop 

§ Chief Technical Advisor

§ UNDP CO
§ UNDP GEF 

Within first two 

months of project start 
up

Inception Report
§ Project Team

§ UNDP CO
None

Immediately following 

IW

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 
Verification for Pro ject

Progress and Performance 
(measured on an annual 

basis)

§ Oversight by Project GEF 
Technical Advisor and Project 

Coordinator
§ Measurements by regional field 

officers and local IAs 

To be determined as part of 
the Annual Work Plan's 

preparation.

Annually prior to 
APR/PIR and to the 

definition of annual 
work plans 

APR and PIR § Project Team
§ UNDP-CO

§ UNDP-GEF

None Annually

TPR and TPR report § Government Counterparts

§ UNDP CO
§ Project team
§ UNDP-GEF Regional 

Coordinating Unit

None Every year, upon 

receipt of APR

Steering Committee 
Meetings

§ Project Coordinator
§ UNDP CO

None Following Project IW 
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

§ Hired consultants as needed

15,000 To be determined by 

Project Team and 
UNDP-CO

Mid-term External 

Evaluation

§ Project team

§ UNDP- CO
§ UNDP-GEF Regional 

Coordinating Unit
§ External Consultants (i.e. 

evaluation team)

20,000 At the mid -point of 

project
implementation.

Final External Evaluation § Project team, 
§ UNDP-CO

§ UNDP-GEF Regional 
Coordinating Unit

§ External Consultants (i.e. 

evaluation team)

30,000 At the end of project 
implementation

Terminal Report § Project team 

§ UNDP-CO
§ External Consultant

None

At least one month 

before the end of the 
project

Lessons learned § Project team 

§ UNDP-GEF Regional 
Coordinating Unit (suggested 

formats for documenting best 

practices, etc)

15,000 (average 3,000 per 

year)

Yearly

Audit § UNDP-CO

§ Project team 

5,000 (average $1000 per 

year)

Yearly

Visits to field sites (UNDP 
staff travel costs to be 

charged to IA fees)

§ UNDP Country Office 
§ UNDP-GEF Regional 

Coordinating Unit (as 

appropriate)
§ Government representatives

15,000 (average one visit per 
year)

Yearly

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

CO2 emission reduction - Litres of paraffin reduced
- Operational PV systems

- End-user surveys
- Dealer surveys

Increased PV market activities - Number of PV business in 
combination with the turn 
over/profit of each business

- Market surveys
- Dealer surveys

Increased income generating 
activities in the project target 
area

- Number of income 
generating activities emerged 
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

- End-user surveys
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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

* Details provided under the financial

    modality and cost effectiveness section

CONTRIBUTION TO KEY INDICATORS OF THE BUSINESS PLAN:

• For the 88 targeted villages, the reduction in CO 2 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 
CO2 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.

• 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 CO2 calculation for the 
88 targeted villages serves as a basis for extrapolation, the total CO 2 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 CO2 over a 20-year period (including the 52,000 tonnes of CO 2 reduction from the 88 
targeted villages).

RECORD OF ENDORSEMENT ON BEHALF OF GOVERNMENT:
Mr. Mushanana L. Nchunga, Executive Secretary Date: 19 November 2003
National Conservation Strategy Coordinating Agency

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

Project Contact Person:

Ademola Salau
+27 12 354 8117
ademola.salau@undp.org

FINANCING PLAN (US$)
GEF PROJECT/COMPONENT

Project:
PDF B:
Subtotal GEF

3,000,000
305,000

3,305,000

CO-FINANCING*

Government (in kind)
Government (in-kind, during PDF 
B)
GEF Agency (cash, during PDF B)
Government (cash)
End-users (cash)

495,000
50,000

10,000
3,636,463
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-
users

247,129

LEVERAGED RESOURCES IF 

ANY:

n.a.
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1. Project Summary

(a) Project rationale, objectives, outputs and activities

Global objective: To reduce Botswana’s energy related CO 2 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: To 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 activi ties 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 pu blic-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 i n 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-2/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 growt h for PV systems.

• 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 ca n not afford to do; even the smallest 
interventions by customers (e.g., checking battery water levels) can be problematic.

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

• 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 ex ists 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 si tuation 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 implementat ion 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 cons idered 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 2 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 2 over a 20-year period (based on an average 10 litres of 
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paraffin savings per month per household). CO 2 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 2 calculation for the 88 
targeted villages, the total reduction in CO2 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 2 over 20-year
period (including the 52,000 tonnes of CO 2 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 s uch
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).

(c) 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-
financier (source)

Classification Type Amount
(US$)

Status

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

Energy Division
Power Cooperation
Others

Government In-Kind 545,000*

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.

(c) 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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ANNEX B: Approved GEF Full -Scale Project Brief

1. Identifiers:

PIMS Number

Project Number

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

Project Name Renewable Energy-Based Rural Electrification 
Programme for Botswana

Duration Five years

GEF Implementing Agency United Nations Development Programme

Executing Agency Energy Affairs Division (EAD) of the Ministry of 
Minerals, Energy and Water Resources (MMEWR)

Implementing Agency Botswana Power Corporation (BPC)

Requesting Country Botswana

Eligibility Botswana ratified the UNFCCC on 27th January 1994

GEF Focal Area Climate Change

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

2. Summary:

The project aims at reducing Botswana’s energy-related CO2 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 country.
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3. Costs and Financing US Dollar

GEF Project
PDF B

Subtotal GEF

3,000,000
305,000

3,305,000

Co-financing

(Parallel)

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

Subtotal Co-Financing

495,000
50,000
10,000

3,636,463
1,197,145
5,388,608

TOTAL PROJECT FINANCING 8,693,608
Associated Financing LPG part (Government of Botswana + 

customers)
247,129

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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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

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

Exchange rate:
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 nationa l 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:

• Electrification planning should be integrated with other development planning.

• 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 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.

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:

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

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

• Expand environmentally friendly energy use.

The MPS was conducted in three phases:

• Phase I Preliminary Study (September 2000 - March 2001).

• Phase II Field verification of the PV promotion project (April 2001 - March 2002).

• Phase III 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 P V 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:

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

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

• It 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.

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

• Irons are often heated by gas or paraffin stoves. 

• 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:

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

• 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.

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

• 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 i n
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.

• 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:

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

• 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.

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

• 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.

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

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

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

15. Following and parallel with some of the above in itiatives, 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 



68/102

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 d ecentralised 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 an d 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, w ith
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 prof it 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 ca n / 
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 oft en 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 g rowth 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) wil l 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 resul t 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 for m 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 conside red
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 insuffic ient capacity building and lack of 
institutional ownership and hence the non-translation of renewable energy policies into action.

• 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:

• 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.

• It 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 t hat a project format for the implementation of the 
model is avoided.

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

• It promotes close cooperation and collaboration betwe en the public and private sectors and allows 
for ongoing human resources development (training) and development of a commercially viable 
renewable energy sector.

• It provides affordable off-grid electricity and renewable energy to customers in an efficient and
effective manner.

• Incorporates methods for reducing theft of solar equipment.

• 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 pa rtnerships.

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 -2/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 2 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 ac cess 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.

• 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 ‘üüü’ indicate potentially the most viable and first preferred options, ‘üü’
indicate less viable and second preferred options, ‘ü’ indicate possible but not preferred options, whereas the 
squares marked with ‘X’ are not recommended for use. The main criteria for reaching the conclusions 
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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.

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, telephon e 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 f or
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 creat ion targeted at these and other projects / programmes.

3. Objectives, Outputs and Activities

31. Global objective: To reduce Botswana’s energy related CO 2 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 mechani sms 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:

• Renewable energy forms an integral part of rural electrification programme in Botswana. 

• 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 

Villages

targeted

No. of HH 

targeted

% of total HH Target Period

Mobile
systems/Gas

88 5,152 31 5 years

SHS 88 1,373 8.3 5 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 
and SHS)

2,369,057

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:

Output 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 electri city 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 
Finance)

50,000

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.

• 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:

• To review – and if necessary update - the currently existing standards, codes of practice and 
minimum warranty requirements.

• 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 system s.

• To facilitate the formulation and adoption of national standards, codes of conduct and minimum 
warranty requirements for PV, PV/LPG components and systems. 

• 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:

Output 3.1: Awareness programme for decision-makers has been developed and implemented

Activities:

• 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. 

• 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:

• 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.

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

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

• 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. 

• 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, radi o/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:

Output 4.1: 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 orde r 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.

Output 4.4: 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 assoc iation
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 asse ss 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:

• 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. 

• 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:

• 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. 

• 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:

• 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.

• Apply that methodology to a limited, but carefully selected, sample of households and villages in the 
project area (88 villages). 

• 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:

• Prepare publications on the lessons learned and results of the PV initiative in the project area for 
distribution to other sites in Botswana.

• Organise site visits to the project  area for Government agencies and donors interested in 
implementing a similar initiative nationally in other regions or internationally.

• 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. 

• 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 c 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 Bot swana
(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 cl ose 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 financi al 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 un ique 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 Vocationa l
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 Coor dinating 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 agen cy.
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 s et 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, star ting 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 CO2 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 2 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 2 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 2 calculation for 
the 88 targeted villages serves as a basis for extrapolation, the total national CO 2 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 CO2 over a period of 20-years (this includes the amount of 52,000 tonnes of 
CO2 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.)
1,197,145 (end-users)

90,000

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

TOTAL 3,000,000

(Govt: 3,636,463)

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 

Finance

Private

Sector

Other (BOTEC, 

RIIC, etc.)

Total in-kind

contribution

(USD)

1.Implementing

    hardware

5,000

monitoring and 
steering

5,000

monitoring and 
steering

20,000

monitoring
subsidies

60,000 equipment 

from
Motshegaletau

90,000

2. Policy/

    Institutional

30,000

policy
development

20,000

long-term
subsidy

scheme
development

50,000

3. Awareness

     raising

30,000 (PR and 

awareness
campaigns)

20,000 (PR and 

awareness
campaigns)

40,000 (PR 

and awareness 
campaigns)

10,000

PR and awareness 
campaigns

100,000

4. Training 15,000

involvement in 
training

activities

40,000

involvement in 
training

activities

30,000

involvement
in training 

activities

15,000

involvement in 
training activities

100,000

5. Financial

    engineering

15,000
monitoring

subsidies

and financial 

schemes

15,000
interest on 

working

capital

20,000
setting up 

rural finance 

networks

50,000

6. Learning /

     replication

30,000

integration into 

national policy

40,000

integration into 

rural
electrification

work plans

20,000

long-term

subsidy
scheme

integration
in national 

budget

15,000 assistance 

provided via 

R&D to EAD and 
BPC

105,000

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 monitor ing 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 plac e, 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 en d 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 evaluat ion 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 2. 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 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. 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

CO2 emission reduction - Litres of paraffin reduced
- Operational PV systems

- End-user surveys
- Dealer surveys

Increased PV market activities - Number of PV business in 
combination with the turn 
over/profit of each business

- Market surveys
- Dealer surveys

Increased income generating 
activities in the project target 
area

- Number of income 
generating activities emerged 
in combination with the 

- End-user surveys
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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 component s 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 operatio n 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:

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

• Identification and facilitation of training services. 

• 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:

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

• 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.

• 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 2 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:

• 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:

• 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; and
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.

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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• 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 Se rvice 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 r esponsible 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:

• 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 inform al 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 w ay 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 vi llages 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 acto r 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: 

• Institutional 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.

• 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 RE T 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.

• 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 s witch 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 base d

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):

• 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.

• Introduce 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 CO2 arrived at?

      Based on information given:

      CO2 emissions over a 20-year period = 10x3.2x5152x12x20/1000
                                                                  = 39,567 tonnes of CO 2

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:

      CO2 emissions over a 20-year period = 10x3.2x6,565x12x20/1000
                                                                   = 50,419 tonnes of CO 2

An approximate 1,500 tonnes of CO 2 has been added for anticipated increased (baseline) household use over 
time, thus reaching a total of 52,000 tonnes of CO 2.

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.
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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-voltaïc 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 M$. The GEF's additional support with 3 M$ 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 

Villages

targeted

No. of HH 

targeted

% of total HH Target Period

Mobile
systems/Gas

88 5,152 31 5 years

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 CO2 emissions by promoting renewable and low 
GHG technology as a substitute for the fossil fuels (firewood, paraffin and coal) used in rur al 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 CO2 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 di scussed 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, decrea sing 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 ana lyses 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 Ph otovoltaic 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 tha t 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 i nvolved 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 pr ovided 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 int o 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:

• Phase I Preliminary Study (September 2000 - March 2001).

• Phase II Field verification of the PV promotion project (April 2001- March 2002).

• Phase III 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 Bo tswana 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 wel l conceived and structured. The pr oject 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 indi cators 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 re lated 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 fu lly 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 Append ices 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 
for the Master Plan Study on Photovoltaic Rural Electrification in the Republic of Botswana, February 

2003). This results in a subsidy level o f 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.



 


