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Executive Summary

Final Project Report
Village Electrification Project
For Jigawa State, Nigeria

May 2004
Submitted by the Solar Electric Light Fund
Under DOE Cooperative Agreement #DE-FC01-011A30037

1. Project Description.

During the project period, the Solar Electric Light Fund (SELF) and its Nigerian NGO
partner, the Jigawa Alternative Energy Fund (JAEF) implemented a comprehensive village solar
electrification project affecting over 9,000 people in three villages in the Northern Nigerian State
of Jigawa.

The villages of Wawan-Rafi, Baturiya, and Ahoto received photovoltaic (PV) systems
that include village water pumping systems, streetlights, home lighting systems, lighting for
mosques, schools and clinics, vaccine refrigerators for clinics, a computer for each school, a
mobile irrigation pumping system, and micro-enterprise centers for small, developing businesses.

2. Project Goals.
The goals of this project were to model the utilization of renewable energy to support
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rural villages in the areas of health, education, security, water supply, agriculturc and micro-

enterprise development.

The successful implementation of this project has encouraged future involvement by
Federal and State Governmerits within Nigeria, NGOs, and from international sources of aid.

JAEF gained the training and experience necessary to replicate this or similar projects.

3. Project Implementation.

Throughout the project, JAEF maintained a close partnership with SELF who, as the
most experienced partner, guided the project. Specifically, SELF played the lead role in
technical design and specification, PV system procurement, on-site training, installation
supervision, and planning for sustainability. The tasks of site surveys, project design, village
relations, installation and the creation of systems for sustainability were shared by both
organizations.

4. Budget.
The total U.S. budget for this project was $607,342, which included funds for planning

and implementing two renewable energy conferences in Abuja, Nigeria. $285,000 was spent on
the purchase of equipment along with shipping and installation. The balance of funds were used
for travel, training, communications, project management and general administration.
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S. Impacts.
» Village solar-powered water supply: Time and labor savings by replacing either open

wells or hand-pumped wells. Improvement in health and water quality by substituting a
closed, deep water source in place of a shallow source of water open to disease-causing
insects and pathogens.

» Streetlights. Increased security in the villages and the creation of both nighttime
gathering places and places for nighttime commercial activity. (food selling)

e Schools. Lighting systems increase the time schools are being used — for adult education,
for overflow classes and as a place for students to study at night. The furnishing of
electricity and computers to each school introduce computers to the villages at the
primary school level and the future ability to connect to the State’s broadband Internet
network.

¢ Clinic. Improvements in village health. Lights enable the clinics to be used at night and
refrigerators allow vaccines to be stored on site, enabling more effective vaccination
regimes.

e Mosque. Lighting enables night use. Inverter and electrical socket enables audio
equipment.

* Micro-enterprise Centers. Provides electricity for up to six businesses in each village
such as tailors and barbers. Upgrading from manual to electrical machines increases
productivity and income.

e Home lighting systems. Replacement of kerosene lamps means improvements for
education, home commerce, socializing and the health benefits of eliminating kerosene
fumes and fire hazard.

e Mobile solar nrrigation carts. Enables small farmers to effectively water their fields with
much less labor over hand-watering methods. Savings in labor can be converted to
increased income. v

e Groundnut expeiier. Solar-powered eieciric unit can save a great deal of tiine and labor
for the women who traditionally process the oil by hand.

* Project continuation and expansion. The perceived success of this project by the
Government of Jigawa State has resulted in proposals being written to continue solar
electrification to 30 additional villages. The project has also generated a great deal of
media attention and interest beyond the State.

6. Sustainability.
Organizationally, JAEF is structured as a micro-utility and will continue to own and

maintain the systems. The organization maintains two levels of technicians to maintain the
systems -- local residents who are available to address minor problems and maintenance needs
and more highly trained staff that visit each village at least once per month to address more

complex problems.

Fees are collected each month from system users and are calculated to be both affordable
and enough to maintain the systems indefinitely.

Enough spare parts have been provided to supply the project for a year from which time
user fees will be used to buy replaceable items such as light bulbs and batteries.

SELF is currently assisting JAEF in designing a training program that will ensure that
new technicians will periodically be trained and existing technicians will receive advanced

training.
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1. Battery charge station

Panels 50W X 3X 4 , with support frames, base)
Charge controllers (10A) 4

A house for accommodating charge controllers and batteries
Fence

Construction work

2. Community system

Panels (50W X 10, with support frames)
Controler1 for in house use (20A) 1

Controler2 for battery charge (10A) 1

Fluorescent lamps 10

Batteries (200Ah) 1

Wiring and work
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LIST OF CONSULTING FIRMS, RESEARCH INSTITUT

FMST'S SUBMISSION:

ES AND NGGOs

Speciglised in Social Science o conduet Socio-veanomic survevs for
rural/community development

to

Lad

6.

Oreanization

Nigerian instituie for Social and
Ecenomic Research (NISER)
thadan, Ovo State

Sokew Energy Research Centre
Usman Danfodio University, Sokoo
Sckoto Suue

Naitional Centre for Energy Research
and Development

Univarsity of Nigeria, Naukka
Enugu

Soler Electrie Svstems Lid

Sour Electric Plaza

6" Flaor, Joseph Gomwalk House
Jos. Plateau State

GC Tech. Nigeria Lud:
0, Kashim [brahim Road
Stakurd:, Benue State

Rubitee Nigeria Limited
72A Adenivi Jones Avenue
{kepn, Lagos

E-maii: rubitec 20028 vahoa.co.uk
urf: wesvrubitecsolar.com
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Contact Person

Dirzcior-Generat

Professor B. Garba
Director
Mobile: 08036783213

Director,
042-771833 (phone}
42771833 (fax)

Mr. Muyi Lawai
Managing Director
08043193177 maobile)
(73231044 [ phone)
073-4501 02 (fax)

Mir. Fred Anah

Head of Solar Division
08033588041 {mobile}
944-332374 {phone)

Mr.Bolade A.Soremekun

Managing Director

phone: 334-1-4930100
234-1-4973016

Mahike:

{234) 08033499676

{2343 08027191033

(334) UBOZ3193757

fax: 234-1-3430698

234-1-4960973
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Cemtre for Energy Research
Abubakar Tafawz Batews University
Buuchi, Bauchi State

Cene for Energy Researsh and Dev,
Ohafemit Awalowao University

fe-lfe

Dsun Siate

—

,

Centre for Energy Resesrch and Training.

Ahmadue Bello University
Kadung Statz

Friends of the Earth [nwernational
2* Floor

1065110 Lewis Strest

Obaiende, Lages

Lagos Stz

Feo-Dutreach

10, Azikwe Road {By Altrix Coy)
Por-Harcourt

Bivers Siae

Network Fuor Peace and Development
Stabilisy and Sustairability

5. Baye Shedipo Street

ofT Afisman Brive

Anifowose

lkejn, Luans
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Professer Onugu
Diractor
Tzl 677-53433000
t77-3435M
Exp. 223,222,223

Fax: Q77-342065

Praf, A, O. Adeghulughbe
Direcior

Tei: (36-233638

Mohile: (18033779500
Fax: 036-232973

E-mail:
cerdi@cerd.oauife.edu.ng

Dr. 1. M. Urnar

Director
Tel: D69-350367
0a%-331397

069-33E332
Fax: 069.350737

loana Maduka or
Miss Gladys Fayomi
Tzl 12633788

Francis S. Tkuponisi
{Godwin Frank)
Progmammes Co-ordinator

Flione/Fax: (84-23 1870
Mabile: GB032012288
E-mail: eco_outrenchigghotmail.com

Drennis E. Invang-Mbelkwe

Exerutive Directar

Phone: (1-4923734
DRN23246871

Mobile: (80532304468

E-mail: neped-org@yahoe.com
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Enviromenta Righs Action/Frioads
of the Earth, MigeriniER A |
i0, [baa Stree:
off Okomake Sweet
D-Line
Port-Harcourt
Rivers Ste,

Asume( [seac)Osuoke
FProgrammes Manager
Energy & Mining
TelfFax:234-84-236305

E-rail: oilwatchinfowebgdabs.net

website: www eranigeria.ong

BPI Nigens Limiied
fus Suite

2nd Floor, Afri-Projecis Consortium Pleza

Plot 2198 Kampaia Sireet
BB Close, Wuse Zone 4
-Abuja

Nelubstisi Uka
08055916383
Teal:234-5-67 146352
S2ALFEHIOWI0R)
Wiobile:08033] 16868

E-mail: ndubuisi-ukai@yaheo.com

international Centre for Energy,
Enviroment asd Development
(ICEED)
Piot 323 Missau Sireet

Garki

Abujn

Rurai Development Research
Organization
99 Ogurugy Road

Odenigho

Msukka

Enugu State

Basiri Multipurpose Co-operative Union

8, Ounabiosun Sireet
Akure
QOndo $tate

Solar Energy Society of Nigevie
Cio Energy Commission of Nigeria
Plot 701, Cemtral Area

Abuyja
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ius2004ngi@yahoo.com

Ews Oty Elert

Tel:234-9-2343836
Wobile: 08633889725
E-mail:iceeddhotmail.com
Fax:234-9-2347181

Dr. Rose Osuji

Physics aad Astrenomy Dept,
University of Nizeria, Nsukka
Nsukka, Enugu Suate

Chief 1. K. Ajomola
or
Axyodele Osewa
E-Mail: eveiuaa@engineer.com

Director-General
Energy Commission of Nigeria
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Western Sahara Environmareal Society Abubalur Garba

3 ATC Roud
Kaising
Kazsina State

and

AP 32 Fatika Roed

Kadung.

E-mail: westernsahara@yahoo.c

Dahiru Solar Technical Services

89 Kundila Markety/'Zarta Rond Athaji Buba Dehire

Kano CEO

Kano Siae Tel: 064-661403
DEL-201 667

Triple E Associates
Goadwill House
278 thorodu Road
Lagos

Mopbile: GRO32714727
(803 04393

/

E-mai:dshirusotarevahoo.com

wr. Qlawore, Admin. Manager

Prof. A (0. Adeghulughe
Brol. Davo
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FMPS (Federal Ministry of Power and Steel)

1.
2.

List of solar companies [FMPS 725 D 2 £].;

S.I.5 of 1996 Electricity Act, Electricity Installation Regulations; and S.1.6 of 1996
Electricity Supply Regulations, Official Gazette (1996, Federal Republic of Nigeria)
(B HE]

Attachment-3 Estimated Power Demand per Population in each state[JNED A DO,
ENTEL

Table-1 GN 2005 Capital Expenditure Budget Estimates, 2005-2007 on-going
capital projects estimate summary; [% - 2E7 =7 FOTFEE]

Nigeria: Regulation and Power Sector Reform (#4RDIT o =B & E L I F—& D
HFE)

FMST (Federal Ministry of Science and Technology)

6.

10.

11.

List of Consulting Firms, Research Institutes and NGOs [FMST 3 JICA FAZEH 212
H LM REREREEEEHOa L2 o b - AERE - NGOD Y A H].

Statute Establishing the Sokoto Energy Research Center; [SERC D% S #13K].
The Solar Energy Option by Garba, Eboatu & Sambo; [XB = /L ¥ —DHE i AFAE]
Briefs on Sokoto Energy Research Center (2000) [SERC D ENE];

Directory of Renewable Energy Research and Development Activities in Nigeria by
Dr. B. Garba; [BAEFRETZ XX —FmLY A B

Nigerian Journal of Renewable Energy[f4E AIRE = % /L X — 53R 30EE].

Volume 11, Number 1 & 2 (2003);
Volume 10, Number 1 & 2 (2002);
Volume 9, Number 1 & 2 (2001);
Volume 8, Number 1 & 2 (2000);
Volume 7, Number 1 & 2 (1999);
Volume 6, Number 1 & 2 (1998);
Volume 5, Number 1 & 2 (1997);
Volume 4, Number 1 (1996);
Volume 4, Number 2 (1996);
Volume 3, Number 1 & 2 (1992);
Volume 2, Number 1 (1991);
Volume 2, Number 2 (1991); and
Volume 1, 1990 (maiden issue).

NPC (National Planning Commission)

12.

13.

Nigeria Rural Development Sector Strategy : Main Report (2001, Federal Ministry
of Agriculture and Rural Development) ) [1999 (Z5% 3L U 7= R £ BFBRRE DRI
BT 7 & — Bl — 3 —];

National Policy on Integrated Rural Development (2001, FMARD) [ &/ EF B3
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14. UNIDO Project Document: Dissemination of cost effective PV Technology for rural
lighting and employment generation (UNIDO) ) [BCS &V —5—5 &% 2L % PV
T u—EkRTal s NOTaR—HFN];

15. List of Microfinance Institutions/MFIs in Nigeria (Central Bank of Nigeria) ) [+ &
= U 7EREO/NRESRIEE O Y 2 K]

16. Statistical News No0.387 & No. 390 (October & December 2004, Federal Office of
Statistics) DEHHHAFEHTO =2 —2 L ¥ —];

17. Small and Medium Enterprises Development Agency/SMEDA: A one stop shop for
Small and Medium Enterprises Development (leaflets, SMEDA); ) [f/)\{> 2458 T
DT Ly M

18. List of Publications by Federal Office of StatisticsGE A FBEFTORITH Y 2 1]

ECN (Energy Commission of Nigeria)

19. Functions and Activities of the Commission 1999-2003 (ECN DYV —F—7F =2
M)

20. Annual Report 1999, 2003 (ECN &8 Y —F— 70 = 7 FEL);

21. Training Manual for the Installation & maintenance of Photovoltaic Systems in
Nigeria (2002, ECN) [PV #ifffgEE£];

22. Technical Report No. ECN/EPA/02/3 [} = V) 7 PV HIZ, PV &40k BEED Y
A R0 5]

UNIDO

23. The Nigeria Country Service Framework: UNIDO Nigeria in Action (UNIDO) ) [EF ¥
I 7 vy b

24. Millennium Development Goals: Report 2004 Nigeria (GoN and UN) ) [ 4 ¥ = U 7
B fat];

25. Journal of African Economies, Volume 12 Number 1 March 2003 (Oxford University
Press) [UNIDO #4077V -z a ) I —3E];

26. Cluster Development Project in Eastern Nigeria (UNIDO) ) [B4Y )7 2 JN THEfiE
FOFUNMEEBTR T 27 bR T Ly R

27. Renewable Energy for Rural Industrialization and Development in Nigeria (2003,
UNIDO) [F4A AT R X — DA s FAfiEan E]

USAID

28. Executive Summary: Final Project Report- Village Electrification Project for Jigawa
State, Nigeria (May 2004); [Jigawa 7u 2= 7 &8 LITF32& %

29. Proposal for User Fees, Jigawa Solar Electrification Project

30. Information on USAID/DOE Jigawa Solar Electrification Project
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31.

Press Release: USAID Dedicate Solar Electrification Project in Jigawa State;

BPE (Bureau of Public Enterprise)

32.
33.

Power sector reform bill 2004 ok #1E]
National Electric Power Policy[&E /1ef#EED R Y 2 —]

34. Enterprises Marketing Profiles[7 1 ¥ = V 7 {® ¥ E]

SERC (Solar Energy Research Center)

35.

36.

Community Water Supply Facilities Using Photovoltaic Systems, Progress
Implementation Stage (Pilot Scheme) in Sokoto State Local Governments (Ministry
of Local Government, Sokoto State Government) [V = M OHFBAFIZ 35T 5 KB
KRR D = 2 2 =7 ¢ KRB R

2005 Community Facilities Development Proposal Using Photovoltaic (Solar)
System, in 23 Local Government Areas of Sokoto State (Ministry of Local
Government, Sokoto State Government) [2005 FEEE D V = M 23 #FBFIZISIT 5
KEAFHD 2 I 2 =7 ¢ B E ONBRFOERED) |

Federal Office of Statistics (Abuja and Lagos)

37.

38.

39.

40.

41

The Nigerian Statistical Fact Sheets on Economic & Social Development (April 2004,
Federal Office of Statistics) [&fE#EzT—#1;

1997/98 General Household Survey, National Report (June 2000, Federal Office of
Statistics) [BETON D MEREOREE, HEOHSBRFKINE]

Social Statistics in Nigeria 1995-1996 (Federal Office of Statistics Abuja) [&4& &
15, - FE - Fit. #E. Rig. BERSEOT—F 2BV ELHZH 0]

Poverty Profile for Nigeria 1980-1996 (April 1999, Federal Office of Statistics) [{H4R
DXFIZEY, HEIHAEEZ L EIZHA V=) TOERKRRICOVWTE L D-H D)

. Poverty and Agricultural Sector in Nigeria: Poverty Incidence of Farmers by Region

(October 1999, Federal Office of Statistics Abuja) [tHEEDTHBIZ L v | KRFEDHKEHER
b EICBEEZ ¥ —DERRKRIZONTE LD D)

Ef&tt
42. Triple “E” Systems Associates Limited (Lagos)

- Corporate Profile [&£#2W];
- Proposed Financial Estimate [Ff %t &fE& RFAEE]

43. Friends of the Environment (Lagos, NGO)

- Profile: Friends of the Environment [##k %]

- Summary of Budget for JICA Survey [kt £ FHE RAEE]
- Questionnaire for Household Survey [& 3 D&% 4]

- FOTELINK [EH| o =2 —=2 1L % —].

44. The Nigeria Economic Summit Group (Lagos)

- Brief on the Nigerian Economic Summit Group (NESG) [&#H-£W];
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- Summary of costs for JICA Study [F % HSFHE REE]
+ N ESG Economic Indicators [ZET| 2 v —F /1]

45. ALTEQ (Abuja)
The JICA Socio-Economic Survey (Proposal): ALTEQ’s Approach to JICA’s Needs
Assessment on Nigerian Rural Solar Energy Demand [#t%#£F8ED 7 o R—H L

& REE]
46. Quotation , Solarmate Enginnering Ltd. [PV Rf&E]
47. Quotation , Rubitec Nigeria Ltd. [PV Rf&E]
48. Quotation , Simon Engineering Ltd. [PV Rf&Z]
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