 CONCEPT PROPOSAL:
SOLAR-IRRIGATION PILOT PROJECT

FOR  KALALÉ  DISTRICT,
BORGOU DEPARTMENT,  REPUBLIC  OF  BENIN

A Project of the Solar Electric Light Fund
Project Overview
The Solar Electric Light Fund (SELF), in cooperation with the Association pour le Developpement Economique, Social et Culturel de Kalalé (ADESCKA) and other local partners, propose to facilitate the solar electrification of all 44 agricultural villages in the Kalalé District, Borgou Department.  This project addresses the Benin government development priority area of agricultural support. The project also strongly supports health, education, general economic development and community infrastructure.
In preparation for the full-scale project (Phase Two), a pilot project is described below that will establish the best practice in matching solar pumping technology with proven methods of small-scale irrigation (SSI) for assisting smallholders in growing market-garden crops. Other income-generating and community support  applications powered by solar energy will also be investigated and demonstrated in the pilot project.  The pilot project will take place in one village to refine the technical, financial and organizational elements of the project before scaling to all 44 Kalale villages in Phase Two.
The lack of a reliable power supply is a major impediment to development in rural areas such as Kalalé District where none of the major population centers are served by electricity.  Electrification is a cornerstone of development.  Economic growth and the reduction of poverty are difficult or impossible without the enabling power of electricity in all sectors of village life.  
Conventional sources of electricity as delivered through the national grid are prohibitively expensive and will not reach most rural areas for years or decades.  Solar generated electricity (photovoltaic, or PV) is a cost effective, reliable alternative that is available now.  Unlike costly national electric distribution grids, solar-electrification can consist of individual stand-alone systems allowing it to be scaled to any size or budget. PV systems can be tightly focused on specific applications for maximum effect and immediate benefit. It is a renewable source of energy that does not deplete the global or local environments.
The economy of Kalalé District, as in most rural districts, is primarily based on agriculture with more than 95% of the population involved with farming.  Despite its great potential, agricultural production in Kalalé remains weak and easily influenced by natural conditions.  Rainfall is the sole source of water supply for crop production, which is limited to only a six-month rainy season each year.
ADESCKA in its community development and poverty reduction programs considers the development of Small Scale Irrigation (SSI) as one of the major intervention areas to boost agricultural production in the district.  In particular, irrigation is needed to grow crops during the dry season both for creating new family income from lucrative garden crops and for augmenting meager diets during this season when people lack the nutrition provided by fresh vegetables.
A major impediment to developing irrigation programs has been the lack of an energy source to move water.  Water, where available, is typically collected through laborious time consuming manual methods for general family use.  The much larger volume of water needed for crop irrigation can only be provided by mechanical means.  Pumps driven by fuel-burning motors have proven to be unaffordable by most families and unsustainable in terms of maintenance and upkeep. 

Solar powered pumps are economical, reliable and easy to sustain.  Solar pumps enable the use of water sources ranging from surface water to deep wells.  When coupled with the latest technologies in efficient small-scale irrigation, solar electricity has the power to dramatically increase agricultural production and family well-being in the following ways:
· Help poor farmers overcome rainfall and water constraints by providing a sustainable supply of water for cultivation and livestock.
· Provide increased food security to poor communities by irrigating crops during the previously unproductive dry season.

· Fresh food grown in the dry season will contribute to the alleviation of poor nutrition.

· Increased production will provide a source of household income through the sale of surplus food, especially for women who are generally in charge of vegetable production.

· The introduction of efficient SSI technology and methods will help build agricultural capacity in the District and in the Republic at large.
In recognition that the sectors of health, education, communication, security and village commerce all work together with agriculture to improve life in a farming community, solar energy will also be used to provide general support to villages in the following ways when the pilot phase is complete and the full-scale project is implemented:

· Lights and vaccine refrigerators for health clinics

· Lights and computers for school classrooms

· Streetlights for security

· Radio phones and/or internet connectivity

· Micro-enterprise centers

· Solar well pumps to augment village domestic water supply
· Home lighting systems
In addition to the direct benefits to the 100,000 residents of Kalalé District, this project will form a replicable model that can be used throughout Benin.  This endeavor may be the first phase of a nationwide Government program of rural solar electrification coupled with efficient small-scale irrigation.  Initial discussions with Government indicate an interest in including this concept for funding by the Millennium Challenge Account funds

.
The over-all pilot project budget is $307,121.00USD.  Project activities as described below will take place in Kalale District over an approximate one-year period. 
Project Description
The project described below was initiated at the request of  the Association pour le Developpement Economique, Social et Culturel de Kalalé. (ADESCKA) and is supported by Mr. Guéné Orou Se, the Mayor of the District as well as by Mr. Sarre-Koto, Deputy of the Benin National Assembly for the Kalale District. 
A. Pilot Project Objectives:

1. Optimize the marriage of solar water pumping technology with SSI technologies to determine the most cost-effective system for growing market garden crops during the dry season.
2. Install  a pilot micro-enterprise center after determining the needs of local village businesses, the ability to pay for the energy service, and the physical and energy requirements needed to construct and power the centers.
3. Install model solar home lighting systems in order to assess the interest in the systems, the ability to pay for them, and the steps necessary to create a solar business to provide home systems supported by a revolving micro-credit scheme.
4. Perform a full socio-economic survey of all 44 villages to determine needs and to form a baseline from which to measure objectives.

5. Research and determine cost-effective and sustainable communications options for villages, including solar-powered radio telephones, satellite communications, internet, etc.
6. Demonstrate in one village, all PV systems proposed for Phase Two.

7. Design full scale district-wide (44 village) project based on results of pilot project and consultation with all stakeholders, including the villages and District, Region and National Governments.
B. Implementation:
1. Design Principles. Based on successful SELF projects in Nigeria and elsewhere, the project will be organized around the following principles.
· Maximum local input from villagers as well as a comprehensive survey assures that the project meets the most critical needs as defined by the community itself.
·  Maximum commitment from the project villages.  As villagers help design the project, they also commit to support it by organizing user groups and by committing to pay affordable fees for the home, agricultural and micro-enterprise systems and operation and maintenance fees for community service systems such as schools, clinics, water supply and streetlights.  SELF has found through extensive experience that PV systems last longer when the users have an economic stake in them. When villages take a large share of the responsibility for their own development, as in this project, they are empowered to gain the experience and confidence necessary for further development opportunities.
· Full empowerment of local partner(s).  SELF works with local NGOs such as AESCKA to co-manage all aspects of the project.  Training and capacity building is a major component of the project so that by the end of the installation phase, the local partner is capable of sustaining the economic, technical and organizational aspects of the project and is able to replicate the project without outside assistance.
· Gender equality.  Every effort is made to make sure that women are fully involved with the project, both as implementers (installers, planners, etc.) and as end-users of the PV systems.  In this region, most market gardening is currently done by women, who are likely to be the prime beneficiaries of the increased production brought by PV-SSI installations.

· Projects as building blocks.  SELF sees each project, no matter what scale, not as a one-off demonstration project but as a necessary step in creating wide-spread implementation of poverty-alleviating technology and systems.  Information from each project is shared and disseminated. Partnerships  forged for the project between implementers, funders and government are built upon to replicate and scale-up for larger projects affecting more people.  There are virtually no limits to the number of poor farmers who can benefit from successfully demonstrated PV-SSI technology in West Africa and elsewhere.
2.  Work Plan Summary.  The following steps summarize the major pilot project activities.
· PV-SSI System Development.  Activities to be led by SSI consultant experienced in West Africa.
1. District surveyed to determine range of growing conditions.
2. A  test village is chosen to represent typical growing conditions.

3. Climatic, water resource, and market data gathered.

4. PV powered well and water supply system installed.

5. 1 hectare test plots designed and developed in the test village.
6. SSI systems tested and optimized during full dry season growing cycle.

7. Results analyzed and findings incorporated into District-wide project design for the next phase (Phase Two).

8. Research and establish contacts for micro-financing component for Phase Two to assist farmers in acquiring SSI kits.

· Micro-enterprise Center Design
1. Survey village businesses, their energy requirements and their ability to pay for energy.

2. Establish physical and energy needs of center.

3. Establish organizational structure: methods of including businesses, collecting fees, managing centers, etc.

4. Construct a micro-enterprise center in  the pilot village.

5. Monitor and evaluate the technical, financial and organizational operation of the centers to inform the design of Phase Two.
· Home Lighting Systems
1. Install and demonstrate 30 home lighting systems in the pilot village.

2. Work with local lending institutions to establish a plan for a revolving fund/micro-credit scheme that will allow villagers to purchase home lighting systems on a market-demand basis.

· Village Communications Systems
1. Work with communications authorities and local equipment vendors to establish the most economical and sustainable way to provide PV powered communications to villages.
2. Install and evaluate communications systems in the pilot village.

· PV Systems for Schools, Clinics, Streetlights and Village Water Pumps

1. Install demonstration systems in the pilot project village.
· Phase Two Design

1. Incorporate all evaluations and findings from the pilot phase to design Phase Two.
2. Consult with appropriate Government agencies to plan for school, health, and water supply PV applications in Phase Two.
Budget
The total pilot project budget is $307,121.00 USD.  The breakdown of costs is as follows:


PV Equipment



$  84,432.00


Irrigation equipment


$  24,035.00

Local Materials


$  33,792.00

Installation cost


$164,862.00





Total Budget:
$307,121.00
Funding
Reflecting a belief in the power of partnerships, SELF is seeking funding for the pilot project from both the public and the private sectors. The Pilot Project presents an opportunity to participate in building the foundation for a high-impact program to help thousands of poor farmers in Benin and beyond.
Funding for Phase Two will also be secured using a multi-sectored approach.  Benin is one of 16 countries exhibiting good governance and a favorable development climate that qualify for funding from the U.S.-provided Millennium Challenge Account (MCA).  Initial discussions with the Benin MCA Committee indicated a strong interest in co-funding the District-wide project.  Additional funding sources being approached or considered include USAID and various multi-national corporations.
Project Schedule:
The overall scheduling objective is to have PV-SSI systems in place for testing during the dry season ranging from November, 2006 – April, 2007.  Milestones are as follows: 

· Funding secured:




Jan. 1, 2006
· Commencement of survey work:


Mar.1, 2006
· Installation design complete, materials ordered:
Aug.1, 2006
· Completion of  PV-SSI installations:


Nov.1, 2006
· Completion of  other installations:


Jan. 1, 2007
· Evaluation of PV-SSI testing:



Jun. 1, 2007
· Evaluation of all other test systems:


Jul.  1, 2007
· Completion of Phase Two Design:


Aug.1, 2007
Lead Implementing Organization 

The Solar Electric Light Fund (SELF) helps developing nations power a brighter future for their people through innovative uses of solar energy.  SELF projects focus on rural and remote areas not served by a utility grid, nor likely to be in the foreseeable future.  Working closely with local people and organizations, SELF implements sustainable energy solutions for essential needs including agricultural production, illumination, water pumping and purification, vaccine refrigeration, education, micro-enterprise and modern communications.  In every action, SELF honors the integrity of indigenous cultures, and strives to preserve the delicate balance of ecosystems.

SELF is an efficient and agile organization that pours resources into projects rather than bureaucracy.  Mikhail Gorbachev, presenting the 1998 Green Cross Millennium Award for International Environmental Leadership, praised SELF for “dedication, leadership and vanguard efforts in creating a value shift for the new millennium.”

Since its founding in 1990, SELF has completed successful solar energy projects in fourteen developing country settings: Nigeria, Tanzania, Uganda, South Africa, China, India, Sri Lanka, Vietnam, Indonesia, Brazil, the Solomon Islands, Nepal Bhutan and the Navajo Nation in the U.S.
Through its extensive experience and by studying other solar projects around the world, SELF has developed a “whole-village” model of solar development that incorporates “best practices” to effectively boost all areas of village development at the same time. Solar electrification and the introduction of electricity-using applications catalyze whole-village development in a way that single priority projects are not capable of.  In a recent project completed in Jigawa State, Nigeria, SELF successfully modeled the whole-village approach in a 3-village project that benefits over 9,000 people.  Plans are being made for projects that will include an additional 15-45 villages in Nigeria.
In addition to project design and implementation, SELF also excels in forging critical relationships between private and public sectors, donors and governments and implementers and end-users.  Strong strategic partnerships are helping to increase the proliferation and size of solar-electrification projects.

SELF also puts a strong emphasis on sharing the information gained from projects.  SELF disseminates and promotes projects in international Journals and through electronic media.  Four of Self’s projects have been featured on the CNN network.
Summary
Agriculture is the prime and nearly only means of survival for most people in Kalalé District.  Farmers are currently limited by rainfall patterns to  being able to grow food for only one half of the year.  For the remainder of the year, they struggle with little income and poor diets.  The installation of effective, affordable and sustainable PV-SSI systems will allow people to nearly double the growing season for vegetables and other crops that have high value during the dry season. By greatly increasing farming yields, families will have the opportunity to progress from mere subsistence to the beginnings of poverty alleviation.  This process will be supported by additional PV-powered systems improving education, health, water supply, security and micro-enterprise that  offer poor villagers benefits that are both immediate and tangible.
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