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US$1.00= FCFA 522.40 
US$1.00= SDR 0.66298 

FISCAL YEAR 
January 1 – December 31 

 
ABBREVIATIONS AND ACRONYMS 

 
ADF Abu Dhabi Fund 
AfDB African Development Bank 
AFD French Development Agency (Agence Française de Développement) 
AMSL Above Mean Sea Level 
APL Adaptable Program Lending 
AQIM Al Qaeda in the Islamic Maghreb 
BADEA Arab Bank for Economic Development (Banque Arabe de Développement 

Economique en Afrique) 
BNWPP Bank-Netherlands Water Partnership Program 
CAP 2 Community Action Program II 
CAS Country Assistance Strategy 
CDD Community Driven Development 
CdP Steering Committee (Comité de Pilotage) 
CIDA Canadian International Development Agency 
COFOCOM Communal Land Commission (Commissions Foncières Communales) 
CoM Council of Ministers 
CPP Community Participation in Procurement 
CQS Consultants’ Qualifications Selection 
CRA Climate Risk Assessment  
CSO Civil Society Organizations 
CTC Technical Committee for Coordination (Comité Technique de Coordination) 
DAERA Department for Development and Agricultural Rural Equipment (Direction 

des Aménagements et Equipements Ruraux Agricoles) 
DNGR Directorate of Rural Engineering (Direction Nationale du Génie Rural) 
EBID ECOWAS Bank for Investment 
ECOWAS Economic Community of West African States 
EDF European Development Fund 
EIRR Economic Internal Rate of Return 
EITI Extractive Industries Transparency Initiative 
EOI Expression of Interest 
ESA Environmental and Social Assessment 
ESIA Environmental and Social Impact Assessment 
ESMF Environment and Social Management Framework 
ESMP Environmental and Social Management Plan 
FCFA Franc CFA 
FF Family Farms 



FM Financial Management 
GDP Gross Domestic Product 
GEF Global Environment Fund 
GIZ German Agency for International Development (Deutsche Gesellschaft für 

Internationale Zusammenarbeit) 
GoN Government of Niger 
GPN General Procurement Notice  
GWh Gigawatt hour 
HCDNV High Commission for the Development of the Niger Valley (Haut 

Commissariat pour l’Aménagement de la Vallée du Niger) 
HIV/AIDS/STI Human Immunodeficiency Virus/Acquired Immuno Deficiency 

Syndrome/Sexual Transmitted Infections  
HoC Heads of Cattle 
HSES Health, Safety, Environmental and Social 
IBRD International Bank for Reconstruction and Development 
ICB International Competitive Bidding 
IDA International Development Association 
IDF Institutional Development Fund 
IIED International Institute for Environment and Development 
INT Integrity Department  
IP Investment Program  
IsDB Islamic Development Bank 
IUCN International Union for the Conservation of Nature 
KF Kuwait Fund for Economic Development 
KV Kilo volt 
KWh Kilowatt hour 
LC Least Cost  
LDP Local Development Program  
LRMC Long Run Marginal Cost 
MAR Mean Annual Run-off 
MDP Municipality Development Plan 
M&E Monitoring and Evaluation 
MoU Memorandum of Understanding 
MW Megawatt 
NBA Niger Basin Authority 
NCB National Competitive Bidding 
NEA National Executing Agency 
NFS National Focal Structure 
NGO Non-Governmental Organization 
NIGELEC Niger Power Company (Société Nigérienne d’Electricité) 
NPV Net Present Value 
NRC Niger River Commission 
NSC National Selection Committee 
OFID OPEC Fund for International Development 
ONAHA National Irrigation Development Office (Office National des Aménagements 

Hydro-Agricoles) 
OP/BP Operational Policy/Bank Policy 
OPEC Organization of the Petroleum Exporting Countries  
OFSL Optimal Full Supply Level 



ORAF Overall Risk Assessment Framework 
PAD Project Appraisal Document 
PAP Population Affected by Project 
PDO Project Development Objective 
PHCN Power Holding Company of Nigeria  
PIM Project Implementation Manual 
PMP Pest Management Plan 
PRODEX Agro-Pastoral Export and Market Development Project (Projet de 

Développement des Exportations des Produits Agro-Sylvo-Pastoraux)  
PUSA 2 Emergency Food Security Support Project 2 (Projet d’Urgence de Sécurité 

Alimentaire 2) 
QCBS Quality and Cost Based Selection  
RAP Resettlement Action Plan 
RIAS Regional Integration Assistance Strategy 
RPF Resettlement Policy Framework 
RPMU Regional Project Management Unit 
RPSC Regional Project Steering Committee 
RSC Regional Steering Committee  
SA Social Assessment 
SAI Specification of the Agricultural Sector 
SBD Standard Bidding Documents 
SDAP Sustainable Development Action Plan 
SDRP Poverty Reduction and Accelerated Development Strategy (Stratégie de 

Développement et de Réduction de la Pauvreté) 
SF Saudi Funds 
SOE Statement of Expenses  
SS Single Source 
SV Shared Vision 
SVP Shared Vision Process 
TA Technical Assistance  
TTL Task Team Leader 
UNDB United Nations Development Business online 
UNHCR United Nation High Commission for Refugees 
WADB West African Development Bank 
WAPP West African Power Pool 
WRD-SEM Water Resources Development and Sustainable Ecosystems Management 
WRD-SEM APL1 First Phase APL Water Resources Development and Sustainable Ecosystems 

Management 
WRD-SEM APL 2A First Part of the Second Phase of the Water Resources Development and 

Sustainable Ecosystems Management 
WtP Willingness to Pay 

 
Regional Vice President:  Makhtar Diop  

Country Director:  Elizabeth L. Lule 
Sector Director:  Jamal Saghir  
Sector Manager:  Jonathan S. Kamkwalala 

Task Team Leader:  Amal Talbi 
 



AFRICA 
 

THE FIRST PART OF THE SECOND PHASE (APL 2A) OF THE NIGER BASIN 
WATER RESOURCES DEVELOPMENT AND SUSTAINABLE ECOSYSTEMS 

MANAGEMENT PROGRAM 
TABLE OF CONTENTS 

 
Page 

I. STRATEGIC CONTEXT .................................................................................................1 

A. Country Context ............................................................................................................ 1 

B. Sectoral and Institutional Context ................................................................................. 6 

C. Higher Level Objectives to which the Project Contributes .......................................... 9 

II. PROJECT DEVELOPMENT OBJECTIVES ..............................................................11 

A. Project Development Objectives (PDO) ..................................................................... 11 

B. Project Beneficiaries ................................................................................................... 11 

C. PDO Level Results Indicators ..................................................................................... 12 

III. PROJECT DESCRIPTION ............................................................................................12 

A. Project Components .................................................................................................... 13 

B. Project Financing ........................................................................................................ 14 

C. Program Objective and Phases.................................................................................... 16 

D. Lessons Learned and Reflected in the Project Design ................................................ 21 

IV. IMPLEMENTATION .....................................................................................................23 

A. Institutional and Implementation Arrangements ........................................................ 23 

B. Results Monitoring and Evaluation ............................................................................ 24 

C. Sustainability............................................................................................................... 24 

V. KEY RISKS AND MITIGATION MEASURES ..........................................................25 

VI. APPRAISAL SUMMARY ..............................................................................................32 

A. Economic and financial analysis ................................................................................. 32 

B. Technical ..................................................................................................................... 33 

C. Financial Management ................................................................................................ 34 

D. Procurement ................................................................................................................ 34 

E. Environment and Social Safeguards ........................................................................... 35 

F. Communication ........................................................................................................... 38 

Annex 1: Results Framework and Monitoring .........................................................................39 



Annex 2: Detailed Project Description .......................................................................................42 

Annex 3: Implementation Arrangements ..................................................................................51 

Annex 4: Operational Risk Assessment Framework (ORAF) .................................................70 

Annex 5: Implementation Support Plan ....................................................................................77 

Annex 6: Eligibility Criteria for IDA Regional Grant and Credit ..........................................79 

Annex 7: Brief Presentation of the Proposed Restructuring of WRD-SEM APL1 ...............83 

Annex 8: Economic and Financial Analysis ..............................................................................86 

Annex 9: Climate Risk Assessment and Management for the Niger Basin ..........................115 

Annex 10: Environmental and Social Safeguards ..................................................................142 

Annex 11: Communication Strategy ........................................................................................174 

Annex 12: Summary of Related Projects .................................................................................180 

Annex 13: Project’s Governance Framework .........................................................................185 

Annex 14: The April 2008 Decision of the Niger Basin Heads of State and Government to 
accelerate Kandadji dam ...........................................................................................................194 

Annex 15: MAPS ........................................................................................................................197 

 
 
 

TABLE OF TABLES 
 
Table 1: The Kandadji Program Cost (2012) to which the project contributes, by Component and 
Source of Financing ...................................................................................................................... 15 
Table 2: Total Kandadji Program Costs for Phase I and Phase II ................................................ 16 
Table 3: Suggested changes to the triggers for WRD-SEM APL 2 A and WRD-SEM APL 2B . 20 
Table 4: Risk Ratings Summary ................................................................................................... 25 
Table 5: Summary table of the main risks and proposed mitigation measures ............................ 26 
Table 6: Summary of main characteristics of the Kandadji dam .................................................. 44 
Table 7: Financial Management Action Plan ................................................................................ 57 
Table 8: Disbursement Categories ................................................................................................ 58 
Table 9: List of Works, Goods, and Non-Consulting Services contract packages to be procured 65 
Table 10: List of consulting assignments with selection methods and time schedule .................. 65 
Table 11: The Kandadji Program Cost (2012) for Phase I and Phase II by Component and Source 
of Financing .................................................................................................................................. 68 
Table 12: Detailed Project Cost. ................................................................................................... 68 
Table 13: Resources needed for implementation support ............................................................. 78 
Table 14: Expected outcomes and results from WRD-SEM APL 1 ............................................. 84 
Table 15: Irrigation development and added value associated with the Kandadji Program ......... 89 



Table 16: Hydro-energy generated at various dams in the Niger River Basin under selected 
SDAP scenarios – KD: Kandadji; TA: Taoussa; FO: Fomi (source: output Mike Basin model 
runs, June 2012) ............................................................................................................................ 94 
Table 17: Hydro-energy generation for various scenarios (Scenarios in this table: 1 - KD stand-
alone; 2 - KD without development of irrigation; 3 - Taoussa and Fomi dams impounded by 
2021) ............................................................................................................................................. 95 
Table 18: Projected flow changes in the Niger Basin due to CC .................................................. 97 
Table 19: Minimum flow statistics for Niamey and Malanville with and without Climate Change
..................................................................................................................................................... 100 
Table 20: Estimated EIRR for various scenarios and with/without impacts of climate change . 103 
Table 21: Sensitivity analysis ..................................................................................................... 104 
Table 22: Focus of sectors, change indicators and baseline values ............................................ 119 
Table 23: Temperature and rainfall for the 20th C, and projections for 2030, 2050 and 2070 (21st 
century values normalized to 20th century mean; source: NRB-CRA study) ............................. 122 
Table 24: Summary of projected changes in annual temperature and precipitation for the Upper 
Niger Basin in Guinea (2050; SRES A1B scenario) .................................................................. 124 
Table 25: Projected average temperature, precipitation, runoff and PET changes in 2050 for the 
Upper Niger Basin in Guinea, for 22 GCMs and the A1B emission scenario (source: Climate 
Portal) .......................................................................................................................................... 127 
Table 26: Sensitivity of runoff for variations in precipitation and temperature for the NEL region 
(source: SNC Lavalin, 2007) ...................................................................................................... 131 
Table 27: Summary of projected changes in annual temperature, precipitation, PET and runoff 
(2050; A1B) ................................................................................................................................ 133 
Table 28: Runoff for the 20th Century and projections for 2030, 2050 and 2070 (21st century 
values normalized to 20th century mean; source: NRB-CRA study) .......................................... 133 
Table 29: World Bank safeguards policies triggered by the project ........................................... 143 
Table 30: Safeguards instruments prepared for the Kandadji Program and disclosure dates ..... 147 
Table 31: Major socio-economic impacts identified in ESIA .................................................... 152 
Table 32: Project Impacts that require mitigation: Construction phase ...................................... 156 
Table 33:Project Impacts that require mitigation: Operation Phase ........................................... 157 
Table 34: Project Governance Framework Outline .................................................................... 188 

 

 
TABLE OF FIGURES 

 
Figure 1: Implementation Roadmap of the Core WAPP Programs ................................................ 5 
Figure 2: Project Location ............................................................................................................ 42 
Figure 3: Sequencing of the activities under the Kandadji Program Energy Infrastructure. ........ 43 
Figure 4: IDA Funds Flow ............................................................................................................ 59 
Figure 5: Relation between relative hydro-energy changes and flow changes at Kandadji (stand-
alone)............................................................................................................................................. 97 
Figure 6: Monthly flow statistics (average and 1 out of 10 years) for Niamey, for the present 
conditions (2005), the Kandadji-only scenario and the full SDAP development scenario ........ 100 
Figure 7: Monthly flow statistics (average and 1 out of 10 years) for Malanville, for the present 
conditions (2005), the Kandadji-only scenario and the full SDAP development scenario ........ 101 
Figure 8: Benefits and investmenr cost as percentage of GDP ................................................... 108 
Figure 9: Generation of supply and demand trends .................................................................... 112 



Figure 10: Greenhouse gas emissions and estimated global surface warming for SRES scenarios 
(source: IPCC 4th Assessment report AR4, 2007) ...................................................................... 116 
Figure 11: Schematic overview of adopted approach and methodology for the Niger Basin .... 118 
Figure 12: Risk levels based on change in vulnerability indicators. The red arrow indicates the 
20% reduction in performance relative to base level beyond which impacts are considered 
significant .................................................................................................................................... 119 
Figure 13: Range of projected relative changes in precipitation from the baseline for an ensemble 
of GCMs...................................................................................................................................... 121 
Figure 14: Left panel graphs: Precipitation and temperature projections for the 21st century, for 
driest, average and wettest GCMs. Right panel: Quartiles (0, 25, 50, 75 and 100%) of rainfall and 
temperature projections (source: NRB-CRA study) ................................................................... 123 
Figure 15: Runoff response to changes in precipitation and temperature for 22 GCMs (A1B; 
2050) ........................................................................................................................................... 128 
Figure 16: Quartiles (0, 25, 50, 75 and 100%) of annual runoff changes and probability 
distributions projected for 2030, 2050 and 2070 (source NRB-CRA study; box represents 25 and 
505 percentiles) ........................................................................................................................... 134 
Figure 17: Probabilities of risks for average (A) and 1/5 years (20% dry) performance of selected 
indicators ..................................................................................................................................... 136 
Figure 18: Percentiles (5, 25, 50, 75 and 95%) of selected performance indicators for the 21st 
Century ........................................................................................................................................ 137 
Figure 19: Relation between relative hydro-energy changes and flow changes at Kandadji (stand-
alone)........................................................................................................................................... 139 
Figure 20: Relation between the operating level of the Kandadji dam (meters above the sea level) 
and the surface area of the impoundment (square kilometers). .................................................. 168 
Figure 21: Map of the impoundment area (light blue for a 230 meters amsl operating level and 
dark blue for a 228 meters amsl operating level) and initial potential area of irrigation 
development for compensation and potential areas for recession agriculture. ........................... 169 

  

 
 
 



 

i 
 

. 

PAD DATA SHEET 

Africa 

First Part of the Second Phase of the Niger Basin Water Resources Development and Sustainable Ecosystems 
Management Program - APL 2A  (P130174) 

PROJECT APPRAISAL DOCUMENT 
. 

AFRICA 

AFTN2 

. 

Basic Information  
Date: 31-August-2012 Sectors: Large Hydropower (25%), General water, sanitation and flood 

protection sector (25%), Irrigation and drainage (25%), General 
agriculture, fishing and forestry sector (25%) 

Country Director: Elizabeth Laura Lule Themes: Water resource management (40%), Other rural development (30%), 
Climate change (15%), Social risk mitigation (15%) 

Sector Director: 
 
Sector Manager: 

Jamal Saghir 
 
Jonathan S. Kamkwalala 

Project ID: P130174 EA Category: A - Full Assessment 

Lending Instrument: Adaptable Program Loan  
Team Leader(s): Amal Talbi 

Joint IFC: No 
. 

Borrower: The Niger Basin Authority 

Responsible Agency: The Niger Basin Authority 

    Contact: Collins R.U. IHEKIRE     Title: Executive Secretary 

    Telephone No.: (227) 20-72-31-02     Email: sec-executif@abn.ne,  

Borrower: The Republic of Niger,   

Responsible Agency: The High Commission for the Development of the Niger Valley 
(HCDNV) 

 

    Contact: Almoustapha GARBA     Title: High Commissioner 

    Telephone No.: (227) 20 73 23 13     Email: kandadji@ intnet.ne 
. 

Project Implementation Period: Start Date: 27-Sept-2012 End Date: 01-Oct-2019 

Expected Effectiveness Date: 27-Dec-2012 

Expected Closing Date: 01-April -2020 (Credit account) and 01-April -2020 (Grant account) 
. 

Project Financing Data(US$M) 
[   ] Loan [ X  ] Grant  Term: 

The proposed credit has a final maturity of forty years including a grace period of ten years.  
 [ X ] Credit [   ] Guarantee 

For Loans/Credits/Others 

Total Project Cost (US$M): 785.04 

Total Bank Financing (US$M): 203.00 
. 

Financing Source Amount(US$M) 

BORROWER/RECIPIENT 186.59 
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International Development Association (IDA) 203.00 

ABU DHABI  Abu Dhabi Fund for Arab Economic Development 10.00 

African Development Bank 124.41 

Arab Bank for Economic Development in Africa 10 

Economic Community of West African States 7.50 

FRANCE  French Agency for Development 92.3 

Islamic Development Bank 50 

KUWAIT  Kuwait Fund for Arab Economic Development 20 

OPEC FUND 15 

SAUDI ARABIA  Saudi Fund for Development 20 

West African Development Bank 46.24 

Total 785.04 
. 

Expected Disbursements (in US$M) 

Fiscal Year 2013 2014 2015 2016 2017 2018 2019 2020  

Annual 10.00 15.00 35.00 35.00 35.00 35.00 25.00 23.00  

Cumulative 10.00 25.00 60.00 95.00 130.00 165.00 180.00 203.00  
. 

Project Development Objective(s) 

Increase access to water for agriculture development and capacity for energy generation in the Niger part of the Niger Basin. 
. 

Components 

Component Name Cost (US$M) 

I. Institutional Strengthening of the NBA  3.00 

II. Kandadji Program Energy Infrastructure  498.1 

III. Environmental and Social Safeguards Measures and Promotion of growth-pole through 
irrigation development (including rehabilitation) and local community development 

283.94 

. 

Compliance  

Policy 

Does the project depart from the CAS in content or in other significant respects? Yes [   ] No [ X ] 
. 

Does the project require any waivers of Bank policies? Yes [   ] No [ X ] 

Have these been approved by Bank management? Yes [   ] No [   ] 

Is approval for any policy waiver sought from the Board? Yes [   ] No [ X ] 

Does the project meet the Regional criteria for readiness for implementation? Yes [ X ] No [   ] 
. 

Safeguard Policies Triggered by the Project Yes No 

Environmental Assessment OP/BP 4.01 X  
Natural Habitats OP/BP 4.04 X  
Forests OP/BP 4.36 X  
Pest Management OP 4.09 X  
Physical Cultural Resources OP/BP 4.11 X  
Indigenous Peoples OP/BP 4.10  X 
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Involuntary Resettlement OP/BP 4.12 X  
Safety of Dams OP/BP 4.37 X  
Projects on International Waterways OP/BP 7.50 X  
Projects in Disputed Areas OP/BP 7.60  X 
. 

Legal Covenants 

For the Grant 

Name Recurrent Due Date Frequency 

Project Implementation Manual - Prior to effectiveness Effectiveness Condition 

Description of Covenant 

The Project Implementation Manual has been revised and adopted by the Recipient for Part 1 of the Project in form and substance 
satisfactory to the Association. 

Name Recurrent Due Date Frequency 

IDA Credit Agreement - Prior to effectiveness Effectiveness Condition 

Description of Covenant 

The IDA Credit Agreement has been executed and delivered and all conditions precedent to its effectiveness or to the right of the Republic 
of Niger to make withdrawals under it (other than the effectiveness of this Agreement) have been fulfilled. 

For the Credit 

Name Recurrent Due Date Frequency 

Project Implementation Manual - Prior to effectiveness Effectiveness Condition 

Description of Covenant 

The Project Implementation Manual has been revised and adopted by the Recipient for the Project in form and substance satisfactory to the 
Association. 

Name Recurrent Due Date Frequency 

HCDNV Restructuring - Prior to effectiveness Effectiveness Condition 

Description of Covenant 

The HCDNV has been restructured in a manner acceptable to the Association pursuant to a legal instrument in form and substance 
satisfactory to the Association. 

Name Recurrent Due Date Frequency 

IDA Grant Agreement - Prior to effectiveness Effectiveness Condition 

Description of Covenant 

The IDA Grant Agreement has been executed and delivered and all conditions precedent to its effectiveness or to the right of NBA to make 
withdrawals under it (other than the effectiveness of this Agreement) have been fulfilled. 

Name Recurrent Due Date Frequency 

Memorandum of Understanding  
between HCDNV and Niger 
Ministry 

- January 7, 2013 - 

Description of Covenant 

HCDNV shall enter into and thereafter maintain throughout the implementation of Part 3 of the Project, a memorandum of understanding 
with Niger’s Ministry responsible for agriculture, for the implementation of irrigation and local development activities. 

Name Recurrent Due Date Frequency 

Dam and Plant Operational 
Arrangements 

- June 30, 2015 - 

Description of Covenant 
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No later than the date (currently planned to be June 30, 2015) falling one year before the expected date of impoundment of the reservoir of 
the Kandadji dam, Niger shall establish an arrangement satisfactory to the Association for the operation of the dam and the plant included 
in Part 2 of the Project. 

Name Recurrent Due Date Frequency 

Power Purchase Agreement - September 30, 2015 - 

Description of Covenant 

No later than the date (currently planned to be September 30, 2015) falling nine (9) months before the expected date of impoundment of the 
reservoir of the Kandadji dam, Niger shall have caused a power purchase agreement in form and substance satisfactory to the Association 
to be entered into between the operator and NIGELEC. 

Name Recurrent Due Date Frequency 

Biodiversity Offset Area - December 31, 2014  - 

Description of Covenant 

No later than the date (currently planned to be December 31, 2014) falling 18 months prior to the projected date of impoundment of the 
reservoir of the Kandadji dam, Niger shall have caused the Biodiversity Offset Area: (A) to have been legally established and (B) to be 
operating in accordance with the provisions of the Wild Life and Natural Habitat Management Plan, all in a manner consistent with the 
provision of the Bank Policy OP/BP 4.12; and Niger shall maintain the Biodiversity Offset Area and shall ensure that sufficient resources 
are allocated to the operation of the Biodiversity Offset Area, without time limitation to this obligation, unless otherwise agreed with the 
Association. 

Name Recurrent Due Date Frequency 

Level of Impoundment  - January 7, 2013 - 

Description of Covenant 

Niger shall have confirmed the level of impoundment of the reservoir for the operation of the Kandadji dam and completed the census of 
Displaced Persons to be included in the Resettlement Action Plan 2 in a manner acceptable to the Association (also a condition of the first 
IDA disbursement for the financing of the power plant). 
 

Name Recurrent Due Date Frequency 

Resettlement Action Plan 2 - January 7, 2014 - 

Description of Covenant 

Niger shall have completed the preparation, consultation upon and disclosure of the Resettlement Action Plan 2 in form and substance 
satisfactory to the Association, all in accordance with the Bank Policy OP/BP 4.12 and the provisions of the Resettlement Policy 
Framework (confirmed by the Environmental and Social Experts Panel) (also a condition of second disbursement for the IDA financing of 
the power plant). 

Name Recurrent Due Date Frequency 

Resettlement of 40% of Displaced 
Persons 

- June 30, 2015 - 

Description of Covenant 

Niger shall have completed the resettlement of not less than forty percent (40%) of the Displaced Persons identified in the Resettlement 
Action Plan 2 in a manner satisfactory to the Association and in accordance with the provisions of the Resettlement Action Plan 2 
(confirmed by the Environmental and Social Experts Panel). 

Name Recurrent Due Date Frequency 

Resettlement of 100% of 
Displaced Persons 

- December 31, 2015  - 

Description of Covenant 

No later than the date (which is currently planned to be December 31, 2015) falling 6 months prior to the projected date of impoundment of 
the reservoir of the Kandadji dam, Niger shall have completed the resettlement of one hundred percent (100%) of the Displaced Persons 
identified in the Resettlement Action Plan 2 in a manner satisfactory to the Association and in accordance with the provisions of the 
Resettlement Action Plan 2 (confirmed by the Environmental and Social Experts Panel). 
 

Name Recurrent Due Date Frequency 
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Timing of Impoundment of 
Reservoir 

- Ongoing - 

Description of Covenant 

Niger shall take all measures necessary for its part, and shall cause all other persons to take all measures necessary for their respective 
parts, to ensure that the impoundment of the reservoir of the Kandadji dam shall not start before the Resettlement Action Plan 2 has been 
fully implemented in a manner satisfactory the Association (confirmed by the Environmental and Social Experts Panel). 

Name Recurrent Due Date Frequency 

Emergency Preparedness Plan - June 30, 2015 - 

Description of Covenant 

No later than the date (which is currently planned to be June 30, 2015) falling 1 year prior to the projected date of impoundment of the 
reservoir of the Kandadji dam, Niger shall have furnished the final draft of the Emergency Preparedness Plan to the Association and the 
Dam Safety Panel for review. 

Name Recurrent Due Date Frequency 

Dam Operation and Maintenance 
Plan 

- January 7, 2016 - 

Description of Covenant 

No later than the date (which is currently planned to be January7, 2016) falling 6 months prior to the projected date of impoundment of the 
reservoir of the Kandadji dam, Niger shall adopt the Dam Operation and Maintenance Plan, in form and substance acceptable to the 
Association and the Dam Safety Panel. 

Team Composition 

Bank Staff 

Name Title Specialization Unit 

Mary Y. Jackson Temporary Project Assistant AFTN2 

Hadidia Diallo Djimba Program Assistant Program Assistant AFMNE 

Zarafshan H. Khawaja Lead Social Development 
Specialist 

Social Development AFTCS 

Walter A. Garvey Consultant Environment AFTN2 

Robert Johann Utz Senior Economist Economist AFTP3 

Ronald D. Zweig Consultant Environment  AFTN2 

Wolfgang M.T. Chadab Senior Finance Officer  Finance  CTRLA 

Yves Andre Prevost Environmental Advisor Environment ENV 

Nagaraja Rao Harshadeep Senior Environmental Specialist Environment AFTN1 

Johannes Geert Grijsen Consultant Environment AFTWR 

Mohamed Arbi Ben-Achour Consultant Social Development AFTEG 

Robert A. Robelus Consultant Environment AFTN2 

John Bryant Collier Operations Officer Environment AFTN3 

Mohammed A. Bekhechi Consultant Legal MNSSO 

Abdoul-Wahab Seyni Senior Social Development 
Specialist 

Social Development AFTCS 

Amadou Alassane Senior Agricultural Specialist Agriculture AFTAR 

Nathalie S. Munzberg Senior Counsel Legal LEGEN 

Alessandro Palmieri Lead Dam Specialist Hydropower/Dam Safety OPCQC 

Federico Ciampitti Consultant Hydropower AFTEG 

Halla Maher Qaddumi Consultant Economist AFTN2 
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Dan Petrescu Consultant Communication SASFP 

Paula F. Lytle Senior Social Development 
Specialist 

Social Development  AFTCS 

El Hadj Adama Toure Senior Agricultural Economist Agriculture AFTAR 

Lucson Pierre-Charles Program Assistant Program Assistant AFTN2 

Ibrah Rahamane Sanoussi Senior Procurement Specialist Procurement AFTPC 

Hélène Bertaud Senior Counsel Legal LEGAM 

Amal Talbi Senior Water & Sanitation 
Specialist 

Water Resources Management 
(Task Team Leader) 

AFTN2 

Africa Eshogba Olojoba Senior Environmental Specialist Environmental AFTN1 

Pierrick Fraval Senior Water Resources 
Specialist 

Water Resources  AFTA2 

Gabrielle Louise Puz Consultant Water Resources Management  AFTG1 

Issa Diaw Senior Power Engineer Power Engineer AFTG1 

Abdoulahi Garba Economist Economist AFTP3 

Uwimana Basaninyenzi Communications Associate Communication EXTOC 

Taibou Adamou Maiga Water & Sanitation Specialist Water and Sanitation Specialist TWIAF 
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Beth Wanjeri Mwangi Financial Management Specialist Financial Management AFTFM 
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AFRICA 
 

THE FIRST PART OF THE SECOND PHASE (APL 2A) OF THE NIGER BASIN 
WATER RESOURCES DEVELOPMENT AND SUSTAINABLE ECOSYSTEMS 

MANAGEMENT PROGRAM 
 

PROJECT APPRAISAL DOCUMENT 
 
 

I. STRATEGIC CONTEXT 

A. Country Context 
 
Regional Context (Niger Basin) 
 
1. The Niger River provides the economic mainstay for the nine riparian countries in its 
basin – Benin, Burkina Faso, Cameroon, Chad, Côte d’Ivoire, Guinea, Mali, Niger and Nigeria. 
It is the continent’s third longest river, at 4,200 kilometers, and the Basin covers a surface area of 
nearly 1.5 million square kilometers. The Basin’s tremendous potential for development (such as 
hydropower, irrigation, navigation) is significantly under-tapped, which limits economic growth 
and the improvement of livelihoods in the Basin. Seven of the nine Basin countries are among 
the 20 poorest countries in the world. About 70 percent of the 100 million people in the Basin 
live in rural areas where food security and social well-being are directly dependent on the river 
and existing water infrastructure. This population is highly vulnerable to currently high climate 
and water variability, which will be exacerbated by the effects of climate change.  
 
2. The central part of the Basin is located in a challenging Sahel1 area where weather shocks 
are common and is currently experiencing political instability, which significantly affects people 
in the Basin. The Basin’s vulnerability in particular to droughts resulted in food crises in the last 
decade and the extreme events (droughts and floods) will further be exacerbated by climate 
change, hence, preparedness, planning and infrastructure are key to improving resilience. The 
need for more reliable access to water resources calls for investments to improve water storage 
and use. The political instability in some countries of the Niger Basin has resulted in an increase 
in internally displaced people, economic returnees, and refugees in neighboring countries, adding 
pressure on limited resources. In conclusion, more short-term and medium-term actions on the 
ground in the Niger Basin need to take place to improve the Basin’s resilience and communities’ 
ability to cope with the effects of weather shocks and political instability.   

 
3. Other key water sector challenges in the Niger Basin include the need to: (i) reduce 
environmental degradation; and (ii) improve water use efficiency in the Basin through water 
management investments.  
  

                                                 
1 The Sahel area covers parts of the territory of Senegal, southern part of Mauritania, Burkina Faso, Mali, southern 
part of Algeria, Niger, Chad, southern part of Sudan and Eritrea.  
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i. There is an urgent need to reduce environmental degradation as the rate of deforestation 
and erosion have been high throughout the Basin and have reduced the productivity of the 
land and the capacity of the catchment to act as a natural buffer against weather shocks. 
The high deforestation rate is due to the increased needs for energy, particularly limited 
access to electricity, which has compelled the population to use wood and charcoal for 
domestic purposes.  

ii. Improving water use efficiency including productivity in the Basin through water 
management investment, needs to be accelerated as the population (and water use) is 
increasing, especially in the Sahelian parts of the Basin.  

 
4. The Niger Basin Authority (NBA) is the regional river basin organization that has the 
institutional mandate to promote cooperation among the nine member countries in developing 
and managing the Basin’s water resources. The NBA emerged from the now-defunct Niger River 
Commission (NRC) in 1980 with a strategic mandate to promote cooperation among the member 
countries, to jointly develop the Basin’s water resources and harmonize national development 
policies. Despite a revised convention and several attempts to overcome weak institutional, 
financial, technical and human capacity, little progress was made until the late 1990s, when the 
Heads of State and Government of the nine riparian countries decided to revitalize the 
cooperative framework of the Basin. This revitalization process, supported by the Bank jointly 
with other development partners, started in 2002 and was called “the Shared Vision Process”. 
 

Country Context (Niger)  
5. Niger is a large, landlocked, mostly desert country with an area of 1.267 million square 
kilometers and a population of about 16 million. Niger ranks 186th out of 187 countries on 
UNDP’s Human Development Index and its Gross Domestic Product (GDP) per capita (in 
Purchasing Power Parity terms) was US$720 in 2010.  The Niger River is the country’s only 
reliable source of water so it is not surprising to find a large concentration of people and its 
principal urban area concentrated along the river. Niger’s population is growing by 3.3 percent 
annually with 47 percent of its population under the age of 15. Although Niger’s GDP is one of 
the lowest in the world, the country has experienced improvements in both economic and social 
indicators. Despite periodic setbacks due to droughts, locust invasions, and the avian flu, growth 
has slowly been gathering momentum. Average per capita GDP growth has been positive since 
2000, marking an encouraging shift from falling per capita GDP during the 1990s. Donor support 
under debt relief initiatives has also contributed to this improved performance. 
 
6. Niger has limited natural resources and constantly battles drought. Only about 12 percent 
of all its land is arable. Its economy is dominated by agriculture (the primary sector), which 
contributed 47 percent of GDP at factor cost in 2009.  Agriculture accounts for about 60 percent 
of all economic activity and about 80 percent of Niger’s population derive their livelihoods from 
agriculture and livestock.  

 
7. Niger’s economy is currently under threat from three principal external shocks:  
insufficient rainfall that has often led to food crises; the external political crises, such as the 
Libyan crisis, and more recently the Malian crisis with Malian refugees in Niger; and the 
European debt crisis. By diverting resources to crisis management, these three external shocks 
have significant implications for Niger’s long-term development:  
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i. Agricultural production depends heavily on rainfall patterns and frequently recurring 
droughts result in high volatility of agricultural output. The low rainfall in 2011 resulted 
in a poor harvest and is expected to reduce GDP growth to 3.8 percent. Niger returned to 
political stability in 2011 as it returned to a democratically elected regime after 13 
months under the rule of a military government. President Issoufou Mahamadou won the 
elections and the Government is implementing an ambitious program that gives a priority 
to food security and human capital development for job creation. 
 

ii. The Libyan and Malian crisis have contributed to heightened levels of insecurity due to 
the proliferation of arms in the sub-region, further exacerbated by existing threats from 
Al Qaeda in the Islamic Maghreb (AQIM), criminal activities such as an expanding drug 
trade through the Sahara, and recurrent insurgencies by rebel groups in the north of the 
country. Since the outbreak of the Libyan crisis, between 115,000 to 247,000 seasonal 
and permanent migrants have returned to Niger, adding to refugees from Northern Mali 
(about 50,000 refugees) and returning migrants from Nigeria and Côte d’Ivoire due to the 
political instability in those countries.  
 

iii. Finally, the European Union and France are among Niger’s principal donors, providing 
about 33 percent of annual development assistance.  Current developments in the 
developed world and especially in Europe significantly dampen the outlook for 
significant aid increases. 

 
8. Since the 1970s, Niger has experienced repeated and extensive droughts and extreme low 
flows in the Niger River that has severely constrained agriculture, worsened food security, and 
disrupted domestic and livestock water supply. To increase the country’s resilience to low 
rainfall (droughts) and reduce dependence on imported electricity for about eighty percent of its 
energy consumption, Niger developed the Kandadji Program. The Kandadji Program includes 
the Kandadji dam and reservoir and associated development. The Government of Niger 
established the High Commission for the Development of the Niger Valley (HCDNV) in 2002 
with the mandate to implement the Kandadji Program.  
 
9. The Kandadji Program has been studied since 1976, initially with a design focus on 
national benefits with no regard to regional impacts and benefits. It was only in the mid-1990s, 
with the initial efforts to strengthen the Niger Basin Authority that studies focused on optimizing 
the Kandadji Program benefits from a regional perspective. This optimization involved, among 
other things, designing an economically attractive Program for Niger and the other riparian 
countries while limiting the regional impacts. It ensured that activities are sized appropriately to 
the limited water resources available at the Basin level.  
 
Box 1: Summary description of the Kandadji Program 
The Kandadji Program includes the Kandadji dam, which will be located on the main Niger 
River in Niger, about 60 kilometers downstream from the Mali border, 187 kilometers upstream 
from the capital city of Niger (Niamey) and about 489 kilometers upstream from the Nigerian 
border. The program is designed to be implemented in three phases:  
 Phase I, which started in 2009 and is expected to be completed around 2016, comprises the 

Kandadji dam and its reservoir (at optimal operating level of 228 meters above mean sea 
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level, the reservoir storage is about 1.56 billion cubic meter, surface area about 282 square 
kilometer, and about 26 maximum height), the hydro-mechanical equipment for the 18 gates, 
economic and local community development, and the environmental and social mitigation 
measures for resettled people.  

 Phase II comprises construction of the hydropower plant, transmission lines, road, irrigated 
agricultural development, and expanded local and community development in the reservoir 
area and downstream. 

 Phase III focuses on the development of about 40,000 hectares of irrigation agriculture and 
the scaling up of the economy and local community development of the region (including 
fishery, livestock, trade and agro-business, increase of productivity of rain-fed agriculture, 
etc.). 

 
10. As a result of this shift from a national-based design to a regional-based design, the water 
storage was significantly scaled down from more than 10 billion cubic meters to about 1.56 
billion cubic meters. This reduction in the size of the water storage resulted in limited impact of 
the Kandadji Program on annual flow in downstream countries (i.e., Benin, and Nigeria) while 
ensuring an increase of low flows (80 m3/s at the Niger-Benin-Nigeria border). This increased 
low flow makes water available at a critical time of the year (i.e., the dry season) for multiple 
water uses (agriculture, fisheries, etc.).  
 
11. In addition, from a regional perspective, the Kandadji Program is part the West Africa 
Power Pool as per the Economic Community of West African States’ (ECOWAS) revised master 
plan for the generation and transmission of electricity (2011). The 15 member states2 of 
ECOWAS occupy some five million square kilometers and are currently home to about 250 
million people.  Half of the present population lives in poverty, with per capita income barely 
above US$300 per year, and the per capita consumption of electricity among the lowest in the 
world. ECOWAS Member States, seven of which are Member States of the NBA, have 
acknowledged that low-cost, sizeable, and complex hydro-based power plants and systems are 
difficult to develop in the national context alone, but are key to providing low-cost electricity in 
a region that has among the highest electricity prices in the world. The five (5) sub-programs 
being implemented by WAPP are the following (see also Figure 1): (i) Coastal Transmission 
Backbone Subprogram (Côte d'Ivoire, Ghana, Benin/Togo, Nigeria); (ii) Inter-zonal 
Transmission Hub Sub-program (Burkina Faso and Mali via Ghana, OMVS via Mali, Liberia-
Sierra Leone-Guinea via Cote d'Ivoire); (iii) OMVG/OMVS Power System Development 
Subprogram (The Gambia, Guinea, Guinea Bissau, Mali, Senegal); (iv) North-core Transmission 
Sub-program (Nigeria, Niger, Burkina Faso, Benin); and (v) Côte d'Ivoire–Liberia-Sierra Leone-
Guinea Power System Re-development Subprogram. The Kandadji Program is part of the North-
core Transmission Sub-program and is thus providing opportunities for synergies, at the regional 
level, between environment-water-infrastructure-energy and adaptation to climate variability and 
change. 

                                                 
2 Benin, Burkina Faso, Cape Verde, Côte d’Ivoire, Gambia, Ghana, Guinea, Guinea Bissau, Liberia, Mali, Niger, Nigeria, 
Senegal, Sierra Leone, and Togo. 
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Figure 1: Implementation Roadmap of the Core WAPP Programs 

 
12. The Kandadji Program is unique in that it is optimized at the regional level, while still 
presenting significant benefits at national and local levels, making it one of the flag ship 
programs in Niger and in the Niger Basin. The Program benefits from strong ownership across 
all levels - regional, national and local. Indeed, studies have demonstrated that water storage is 
an essential feature of any development program in Niger and the Niger Basin to address food 
security and energy requirements. These studies also confirmed the Kandadji site as the only site 
among alternative sites on the Niger River in Niger with sufficient storage for irrigation, water 
supply, and power generation. As such, the Kandadji Dam (under the Kandadji Program) is not 
solely for producing energy, but rather a multipurpose dam that is the only alternative for this 
area of Niger to realize any economic development opportunity. Hence, screening this 
multipurpose program — and singular option for Niger to secure water storage—through the lens 
of indicators used for traditional dam projects for energy production (e.g. number of people 
displaced per MW) would be misleading in the case of the Kandadji Dam.   
 
13. The recent political instability in Mali and the low rainfall of the past rainy season have 
put Niger in a situation where conflict could occur in the Kandadji Program area.  The area has 
experienced an influx of 11,000 Malian refugees from Northern Mali. With the international 
response, the refugee situation is better (in terms of access to water and food) than in the 
neighboring Nigerien communities. It is important to note that as per OP 4.12, refugees are not 
part of the resettlement, but the situation adds complexity to the resettlement under the project. 
This disparity between refugees and communities around could result in conflicts if no action on 
local development is conducted soon enough to improve the conditions of the Nigerien 
neighboring communities, and reinforces the need for actions to accelerate the implementation of 
the local development activities of the Kandadji Program. Thus, it is critical for Project activities 
to start as soon as possible to respond to community social development needs.  
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B. Sectoral and Institutional Context 
 
14. Increased and more reliable access to water for agriculture, livelihoods, health and 
development in the Niger Basin is one of the pillars of the poverty reduction strategy in this 
extremely poor region. Thus, development and management of the water resources and 
infrastructure on the Niger River, under the leadership of the Niger Basin Authority (NBA), is 
vital for the nine riparian countries of the Basin.  
 
15. Between 2002 and 2008, the Bank, jointly with other development partners, at the request 
of the riparian countries, supported the development and implementation of the “Shared Vision 
Process” (SVP) by financing NBA institutional capacity building. This support was provided 
through a regional GEF-funded project and trust funds. The SVP resulted in a comprehensive 
vision negotiated among the riparian countries and key stakeholders to develop the water 
resources of the Basin in a coordinated way. The SVP was meant to foster understanding and 
cooperation among the riparian countries and key stakeholders to generate benefits, based on 
reliable data and instruments.  The SVP implementation was accelerated in April 2004 when the 
riparian countries signed the Paris declaration on the “Principles of Management and Good 
Governance for a Sustainable and Shared Development of the Niger River Basin” and the 
Technical and Financial Partners signed the “Niger Basin Authority Partners Cooperation 
Framework”.  In May 2005, at the extraordinary session of the NBA Council of Ministers (CoM) 
held in Abuja, the riparian countries adopted the statement of the Shared Vision (SV) as follows: 
‘‘The River Niger Basin, a common space of sustainable development through an integrated 
management of water resources and related eco-systems, for the enhancement of the living 
conditions and prosperity of the population by 2025.” 
 
16. The SVP included two key steps: (i) a strategic assessment of basin development 
opportunities and constraints; and (ii) creation of a sustainable development action plan. In 
addition, the NBA Executive Secretariat underwent institutional reform including the 
establishment of a more efficient organizational structure and consultative organs for improved 
decision making on water development and management.  

 
17. In 2008, the SVP was successfully completed with approval by the Heads of State and 
Government of the Niger Basin of: (i) the Sustainable Development Action Plan (SDAP); (ii) a 
20-year investment program (IP); and (iii) the Water Charter.  

 
18. The SDAP is based on three priority areas for sustainable development: (i) the 
development of socio-economic infrastructure in the Niger River Basin; (ii) preservation of the 
basin’s ecosystems; and (iii) capacity building and stakeholder participation. Preparation of the 
SDAP utilized a hydro-economic model (including assessment of cumulative impacts) to define 
and analyze nine development scenarios. The scenario endorsed by the Niger Basin Council of 
Ministers in July 2007 included the construction of three new dams, one of which is the Kandadji 
Dam in Niger, as well as the Fomi Dam (in Guinea) and Taoussa Dam (in Mali). The program 
also includes rehabilitation of three existing dams: the Kainji Dam and Jebba Dam (in Nigeria), 
and Lagdo Dam (in Cameroon).  
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19. The 20-year IP represents total investments of about US$8 billion (2008 prices) and is 
divided into four periods, each of which is called a “five-year-priority-plan”. The cumulative 
impacts of SDAP/IP infrastructure development (including the three envisaged dams) and 
associated development activities (such as irrigation development) were studied in detail and 
endorsed by the Heads of State and Government of the Niger Basin. While these development 
programs were originally planned at the national level (for example the Kandadji Program), the 
SVP analysis demonstrated they would better fit into a coordinated regional framework and 
thereby maximize benefits in terms of irrigated agriculture, hydropower and navigation, while 
minimizing negative cumulative impacts. In June 2008, the NBA held a roundtable that resulted 
in development partners pledging US$1.4 billion to support the IP. Of the funds originally 
pledged by partners, agreements have already been signed for US$0.68 billion; other agreements 
of up to US$0.36 billion are in the process of being signed. Total commitments for implementing 
the IP are currently around US$1.04 billion. 

 
20. The Water Charter aims at encouraging cooperation based on solidarity and reciprocity 
for a sustainable, equitable, and coordinated use of the Niger Basin resources. It provides 
mechanisms for notification of proposed developments by the riparian countries and an 
institutional framework for coordination and resolution of conflicts. Approved in 2008, the 
Charter has been effective since July 2010.  

 
21. The World Bank already supports the Niger Basin through a regional IDA-funded 
Adaptable Program Loan (APL): the Water Resources Development and Sustainable Ecosystems 
Management Program (WRD-SEM APL). The APL provides ‘horizontal’ support across the 
region to help the NBA consolidate its institutional and legal frameworks and ‘vertical’ support 
to countries to improve water resources development and management activities at local and 
national levels. It was designed as a two-phased, twelve year program, and approved by the 
Bank’s Board of Directors in July 2007. The first phase of the Program (WRD-SEM APL 1) is 
supporting, among other activities, complementary technical assistance studies for the Kandadji 
Program. The second phase of the APL (WRD-SEM APL 2) will finance the actual 
infrastructure investments of the Kandadji Program in parallel with other donors.  
 
22. The proposed project (WRD-SEM APL 2A) is part of the Bank’s engagement in 
financing actual infrastructure investment in the Kandadji Program. The Kandadji Program is 
designed to be implemented in three phases and the proposed project contributes to the financing 
of Phase I and Phase II.   

 
23. The three phases of the Kandadji Program are as follows:  
 

(i) Phase I, which started in 2009 and is expected to be completed around 2016, funded by 
the Government and other development partners, comprises the Kandadji dam and its 
reservoir, the hydro-mechanical equipment for the 18 gates, economic and local 
community development, and the environmental and social mitigation measures for 
resettled people. During this phase of the project, the resettlement will be done in two 
“steps”. The first step of 5,410 people in or near the construction site will be resettled in 
this phase of the program. This “step” will also include the development of 2,000 
hectares of irrigation, mainly to support the livelihoods of the first wave of resettled 
people. The local and economic development in this first step will focus on livelihoods 
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and supporting economic activities of the resettled and host communities. A Resettlement 
Action Plan (RAP) has been prepared, consulted upon and disclosed for this step. The 
second step of the resettlement will involve some 32,500 people. A Resettlement Policy 
Framework (RPF) has been prepared and disclosed for the second step. During this 
phase, the RAP will be completed and the Project-Affected People (PAPs) resettled and 
compensated before the reservoir is impounded (currently planned for 2016). (See 
paragraph 91(v) and Annex 10.) 

(ii) Phase II comprises construction of the hydropower plant, transmission lines, road, 
irrigated agricultural development, and expanded local and community development in 
the reservoir area and downstream. For an optimal sequencing of the different technical 
and construction packages during the implementation of the Program, it is critical that 
Phase II is initiated in parallel with Phase I. Based on the technical planning for the civil 
works of the dam, the contract of the equipment and installation of the power plant needs 
to be effective no later than 21 months after the start of the civil works on the dam. 
During Phase II there will be a stronger focus on economic community and local 
development, including development of at least 4,000 hectares of irrigated agriculture 
with a view to piloting an agro-business growth pole, and scaling up local development 
beyond affected communities for regional growth pole development around the Kandadji 
infrastructure. 

(iii) Phase III focuses on the development of about 40,000 hectares of irrigation agriculture 
and the scaling up of the economy and local community development of the region 
(including fishery, livestock, trade and agro-business, increase of productivity of rain-fed 
agriculture, etc.). Phase III is likely to start at the end of Phase I and Phase II, or shortly 
after the filling of the reservoir is completed.  

24. Since 2009, implementation of the Kandadji Program has progressed rapidly and is 
currently financed with support from nine development partners in addition to the national 
budget of the Government of Niger (GoN). These development partners are: the African 
Development Bank, Islamic Development Bank, Abu Dhabi Fund, Arab Bank for Economic 
Development in Africa, ECOWAS Bank for Investment and Development, Kuwait Fund for 
Economic Development, OPEC Fund, Saudi Fund, and West African Development Bank.   

 
25. Major milestones of Phase I of the Kandadji Program achieved so far include: (i) signing 
the contract for construction of the Kandadji dam in September 2010, and commencement of the 
civil works in March 2012; (ii) initiation of the procurement process for the gates and hydro-
mechanical works; (iii) commencement of the works on the development of 2,000 hectares to 
compensate the first wave of the resettled people; and (iv) completion and disclosure of an 
environmental and social impact assessment (ESIA) in 2006, which included a resettlement 
action plan (RAP) and a local development plan.  

 
26. Progress on Phase II of the Kandadji Program includes: (i) completion of the hydropower 
plant feasibility study, with the procurement process expected to begin shortly; (ii) 
commencement of procurement for the feasibility study of the development of an additional 
4,000 hectares irrigation scheme (including environmental and social studies) downstream from 
the Kandadji Dam; and (iii) significant progress in the preparation of the feasibility study, ESIA 
and RAP for the transmission line. 
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27. From the energy sector perspective, Kandadji provides an opportunity to develop 
renewable energy infrastructure. In 2010, it was estimated that 84 percent of the final energy 
used in Niger was provided by wood, and commercial energy (petroleum products and 
electricity) only provided 14 percent. Even though commercial energy account for only 14 
percent of the energy consumed, it plays an essential role in supporting economic growth and 
this role is expected to increase in the coming years. Given the other available options in Niger 
for energy production (i.e., thermal plants and private/industrial generators and coal), all of 
which produce energy at a higher cost than renewable energy, the Kandadji option is (apart from 
the import from Nigeria) the least cost option (See economic analysis in Annex 8). Assuming no 
capital charge for civil works, the generation cost from Kandadji is US$0.053 /kWh; the cost 
increases to US$0.080 /kWh assuming a capital charge of 70% of the civil works.  In 
comparison, the unit cost for coal (Salkdamana coal) is estimated at US$0.11 /kWh (to be 
confirmed by feasibility study), while the cost of electricity imported from Nigeria is US$0.049 
/kWh. It is important to note that there is no evidence that Nigeria would be willing to continue 
supplying energy at the current exceptionally low price of US$0.049 /kWh. As such from an 
energy perspective, the Kandadji Program provides a clean energy option, and apart from the 
current imports from Nigeria, is the least cost option. It is important in parallel to the Kandadji 
Program to strengthen the institutional framework of the energy sector in Niger and the Project 
to that effect is funding a key study on the electricity master plan, the operator of the Kandadji 
Program and export to the WAPP. The development policy operations in Niger include triggers 
on the energy sector, which complement the Project by focusing on reform part of the energy 
sectors.  
 
C. Higher Level Objectives to which the Project Contributes 
 
28. In April 2004, NBA's Heads of State and Government met in Paris and agreed on a 
Shared Vision and requested the Bank play a key role in the Niger Basin cooperation and 
development process, based on the Bank’s ability to: (i) leverage regional integration activities 
through the Africa Region strategy; (ii) build on experiences with complex water resources 
management projects and regional river basin organizations; and (iii) mainstream its leadership 
and convening powers for partnership with other development partners. Since then, the Bank has 
supported the Niger Basin Initiative with capacity building and pre-investment activities for the 
Kandadji Program. Given the Bank’s 10-year long-standing relationship with the NBA, it is 
uniquely positioned to scale up its support and move the regional integration process forward. 
 
29. The proposed project is fully consistent with the Bank’s Regional Integration Assistance 
Strategy (RIAS), the Africa Region strategy, and the Niger Country Assistance Strategy. The 
RIAS and the Africa strategy recognize regional approaches as a means for increasing 
opportunities and realizing economies of scale. In particular, the Project supports pillar one of 
the RIAS on regional infrastructure, pillar three on coordinated intervention to provide regional 
public goods, and the cross-cutting aspect on strengthening regional strategic planning and 
alignment with national development plans. The Niger Country Assistance Strategy (CAS) 
covering FY08-11, presented to the Board on May 29, 2008, is built around two pillars: (i) 
accelerating equitably shared sustained growth; and (ii) increasing access to basic services and 
developing human capital. The Kandadji Program, to which the project contributes, is consistent 



 

 10 

with the 2008-2011 CAS priorities and other Bank-supported interventions which focus on 
increased growth. Indeed, the Kandadji Program aims to improve availability of water 
(especially in the dry season), provide energy security, reduce drought risk, and stimulate 
increased private and public sector investment to support economic growth and poverty 
reduction. A new CAS will be prepared in FY13, building on the government’s plan for 
economic and social development (2012-2015), which is the economic and social development’s 
reference framework of the Government of Niger and the development partners.  The draft CAS 
completion report prepared in FY12 confirms the strategic relevance of the current CAS. Based 
on preliminary discussions with the authorities, it is expected that the new CAS will retain the 
focus on accelerating widely-shared economic growth. 
 
30. With the recent political events in the Sahel region, which covers the central part of the 
Niger Basin, including Niger, this project involves a balanced approach of short-term and 
medium-term response in Niger. Niger has been hit a number of times by the weather shocks that 
are common in the Sahel, and now the political instability adds another stress to the region. It is 
important when designing the response to such crises to address both the short-term and long-
term solutions. The project includes a local development component that is critical in supporting 
communities to cope with the weather shocks (in particular drought), scaling up irrigation as one 
of the responses to food crisis and resilience to climate variability and change, and advancing the 
implementation of the Kandadji Program to provide secure water storage for a medium-term and 
long-term resilience of the Niger part of the Niger Basin.   

 
31. The Government of Niger places a high priority on poverty reduction, through policies 
aimed to improve food security, production, and diversification, and raising the income of rural 
producers. With regard to the rural development sector, the priorities are defined in the 
Government’s “3N Initiative” (Nigeriens Nourish Nigeriens), which constitutes a major 
component of the social and economic development plan (2012-2015) to implement the program 
of the President of the Republic of Niger for the renaissance of Niger. The 3N Initiative relies 
strongly on irrigation development and its implementation principles include: (i) focusing 
support for communities to increase food production; (ii) effective involvement of beneficiaries 
in the planning and implementation of development projects; (iii) developing resilient food 
crops; (iv) scaling up sustainable natural resource management; (v) promoting research to 
improve adaptation to climate change; and (vi) mobilizing rural youth to popularize the 
Initiative. The Kandadji Program is a critical program of support for the 3N Initiative given its 
potential contribution to economic growth and poverty reduction in Niger. 
 
32. The Project supports the Kandadji Program which will contribute to poverty reduction 
directly, through the provision of new or improved irrigation and drainage services to farmers, 
and indirectly, through the second order effects flowing from the increased hydroelectricity 
generation capacity. First, based on the World Bank’s 2011 Niger poverty assessment, 
agriculture provides a livelihood for almost 80 percent of the population, which is stuck in a low-
productivity equilibrium.  With the exception of rice, yields of other staples (millet, sorghum and 
groundnuts) are at most half of the West African average. The Project will boost agricultural 
productivity by reducing dependence on low and erratic rainfall through the development of 
irrigated agriculture (for food and cash crop production) and other economic opportunities (such 
as fisheries, livestock farming and agro-processing). To better ensure these outcomes, the Project 
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will support local development initiatives by building the capacity of rural municipalities, 
communities and partner organizations in the Program areas for local development and 
investment planning. Second, the World Bank’s 2007 Country Economic Memorandum 
mentions the weak basic infrastructure (poor communication, power, notably electricity 
generating systems) as not conducive to attracting either foreign or domestic investment. 
Breaking these vicious cycles requires investing in infrastructure. The Project will contribute to 
further economic growth by funding activities that will support reducing the cost of domestic 
power, and by generating revenues from exported power, as energy production from the 
Kandadji program in the rainy season will exceed Niger’s immediate needs.  
 

II. PROJECT DEVELOPMENT OBJECTIVES 

A. Project Development Objectives (PDO) 
 
33. The program objective of the Water Resources Development and Sustainable Ecosystems 
Management APL, as described in the WRD-SEM APL 1’s project appraisal document, is to 
enhance regional cooperation, development, and sustainability of water resources management in 
the Niger River Basin. The revised program objective is to enhance regional coordination, 
development and management of the Niger Basin's water resources. The development objective 
of this project (WRD-SEM APL 2A) is to increase access to water for agriculture development 
and capacity for energy generation in the Niger part of the Niger Basin.  
 
B. Project Beneficiaries 
 
34. At the regional level, benefits of the Kandadji Program will include export of energy in 
the rainy season, substantial regulation of Niger River flows, in the dry season, through the 
operation of the Kandadji Dam, and improved environment through watershed management 
activities. Since the energy production in the rainy season will exceed demand, there will be 
export of energy from Niger to WAPP. Already, a transmission line exists between Niger and 
Nigeria, and a transmission line to interconnect Niger and Burkina Faso is also planned. In the 
dry season, a minimum downstream flow of 80 m3/s will be ensured in Benin and Nigeria. This 
minimum flow will significantly improve the reliability of Niamey’s drinking water supply and 
increase inflow to the Kainji Dam in Nigeria. Finally, under the local development activities 
there will be watershed management activities (land restoration, agro-forestry, etc,) to improve 
water quality in the Niger River, reduce erosion, and also provide communities with cash for 
(unskilled) work opportunities on activities that restore and protect the environment. Hence, 
project benefits will have spillover effects beyond Niger by providing increased benefits during 
dry season on energy and agriculture and livestock production exports. 
 
35. At the national level, the beneficiaries of the project are the existing customers of Niger’s 
Power Company (NIGELEC). It is expected that the current 921,242 customers and the projected 
additional customers (73,143 by 2018) will benefit from improved electricity services once the 
Kandadji Program starts generating power. The Program will generate 130 MW of installed 
hydroelectric capacity and will produce an average annual energy of 600 GWh. Of Niger’s 2011 
electricity consumption of 701.6 GWh, only about 94 GWh was generated in Niger, with the 
remainder imported, primarily from Nigeria. One third of the domestic production is taking place 
in Niger’s North to serve the mining industry, using the country’s rich coal deposits. The 
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remaining portion of the domestic production is based on expensive diesel fuel. In an effort to 
reduce energy imports, Niger is scaling up domestic generating capacity, including a thermal 
power station to serve Niamey with a capacity of 100 MW, and a 200 MW coal fired power 
station.  
 
36. At the local level, the Kandadji Program is a transformational local development program 
in an extremely poor region with little or no economic opportunities. Its economic and social 
benefits will have regional and national impacts.  The primary local beneficiaries of the project 
will be the communities around Kandadji site. The first phase of the Kandadji Program will 
result in the development of 6,000 hectares of irrigated land benefiting farm households, of 
which about 2,000 hectares are specifically targeted at improving the living conditions of 
communities displaced by the project (i.e., the 5,410 people to be displaced during 2012.) 
Ultimately, Niger plans to utilize the Kandadji reservoir to develop about 45,000 hectares of 
irrigated land. The main benefits include availability of irrigated land for food and cash crop 
production, and opportunities for economic activities including fisheries, livestock farming and 
agro-processing. Under the local development program, these communities will also benefit from 
improved social services. Specifically, under project Components 3.1 and 3.2, 4,970 farmers will 
benefit, which will result in 34,790 direct beneficiaries (assuming seven persons per a 
household). With regard to Component 3.3, given the community driven development (CDD) 
approach, the number of direct beneficiaries (including female and youth) will be updated on a 
rolling basis. Component 3.3 has been designed based on lessons learned from other project in 
fragile states where activities such as those under this component provide income generation 
opportunities, and cash for (unskilled) workers, and allows strengthening the resilience of 
communities in fragile countries with weak security, or recurrent droughts and floods. From 
projects in other regions and countries either in fragile state or in post-conflict situation, and 
from the World Bank 2011 World Development Report on conflict, security and development, it 
is clear that action on the ground need to be fast tracked to break the vicious cycle of insecurity 
and limited economic opportunities, which further weaken affected communities.  
 
C. PDO Level Results Indicators 
 
37. The project outcomes include: (i) increased potential of hydroelectricity capacity 
generation; (ii) number of farmers (water users) provided with new or improved irrigation and 
drainage services; and (iii) direct project beneficiaries (number), of which female (percentage). 
 

III.  PROJECT DESCRIPTION 

38. The key institutional and planning activities required prior to launching implementation 
of the Niger Basin 20-year Investment Program (IP) have progressed satisfactorily and the 
countries are preparing to move to the construction stage. It is an opportune moment for the 
Niger Basin Authority, with its enhanced institutional capacity, to support the countries in 
implementing the large and complex IP.  The proposed project, which will support physical 
infrastructure investments of the Kandadji Program, is an example of the next generation of 
high-risk, high-reward projects in the Niger Basin. The design of the IDA-funded Program 
(WRD-SEM APL) as an APL was – and still is a relevant approach, providing the flexibility 
needed to support the Basin countries to coordinate and implement the investment projects 
emerging from the SDAP and the IP. Annex 6 provides the eligibility criteria for the IDA credit 
and the IDA grant.   
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A. Project Components 
 
39. The proposed project will contribute to Phase I and Phase II of the Kandadji Program and 
will finance three components: (i) institutional strengthening of the NBA; (ii) construction of the 
Kandadji Program energy infrastructure; and (iii) implementation of environmental and social 
safeguards, and growth pole community development. The components are outlined below. A 
more detailed description is available in Annex 2.  
 
40. Component 1 (Estimated cost US$3 million, of which IDA US$3 million from the 
regional IDA Grant. Annex 6 provides the eligibility criteria). This component will enhance the 
NBA’s capacity for project supervision of IDA-funded project activities and support the 
institutional strengthening of regional water resources management. 
 
41. Component 2 (Estimated cost US$498.1 million, of which IDA US$140 million, 
Development Partners US$286.55 million, GoN US$71.55 million).  

i. Sub-Component 2.1 (Estimated total costs US$250 million, of which Development 
Partners US$178.45 million, GoN US$71.55 million). This sub-component focuses on 
the construction of the Kandadji dam (including the preparation studies and the 
supervision costs).  

ii. Sub-Component 2.2 (Estimated cost US$248.1 million, of which IDA US$140 million, 
Development Partners US$108.1 million). This sub-component will support: (i) the 
equipment and installation of the power plant; (ii) engineering supervision, (iii) Niger 
Basin independent panel of experts for dam safety and for environmental and social 
aspects, (iv) critical studies on the energy master plan and linkage with the West African 
Power Pool as well as the design of the dam and the power plant operation’s contract; and 
(v) implementation support to the HCDNV, including financing of personnel to 
strengthen the implementation of the project3. The parts of this sub-component to be co-
funded by the AFD, AfDB, and the Bank will support the equipment and installation of 
the power plant. Based on the engineering design, the power plant consisting of four 
Kaplan turbines will be constructed at the base of the dam. The power plant will have a 
capacity of 130 MW and generate an average of 600 GWh.  

 
42. Component 3 (Estimated cost US$283.94 million, of which IDA US$60 million, 
Development Partners US$108.9 million, GoN US$115.04 million). This component will 
support resource planning and community development and provide a number lessons learned 
and practice on the local development of a growth pole program in a context of: (i) zone 
experiencing influx of refugees, and (iii) a paradigm shift in integration of the benefits of major 
infrastructure in the local development timely to fully exploit all opportunities. This component 
would consist of three sub-components: 

i. Sub-Component 3.1 (Estimated cost US$109.10 million, of which Development Partners’ 
contribution of about US$22.16 million, and GoN’s contribution is about US$86.94 
million.) This sub-component will focus on planning, implementing, and monitoring   
environmental and social safeguards mitigation measures.  

  

                                                 
3 The proposed project will not finance salaries, fees, honoraria or bonuses for civil servants. 
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ii. Sub-Component 3.2 (Estimated cost US$74.84 million, of which IDA US$30 million, 
and other Development Partners US$24.4 million, and GoN’s contribution is about 
US$23.4 million.) This sub-component will support irrigation development through: (i) 
preparation of a master plan for an optimal and long term sustainable development of the 
Kandadji Program area (i.e., the 45,000 hectares of irrigated agriculture, and other 
activities such as fishery, trade, tourism, livestock etc.), (ii) rehabilitation of about 1,000 
hectares of existing irrigated schemes to consolidate food security in the area and provide 
lessons to the master plan to ensure adequate sustainability of the new schemes; and (iii) 
the design and implementation of a pilot agro-business growth pole of approximately 
1,500 hectares of diversified commercial crops downstream of the Kandadji Dam, and for 
which private-public partnerships will be developed. It is critical to note that for a 
significant and quick scaling up of irrigation in Niger and more broadly in Africa, it is 
important to continue building on the knowledge of more private sector participation in 
irrigation. There are already some experiences in Senegal, Burkina Faso, and Zambia, 
and more is needed. This building of knowledge is particularly important in the case of 
the Kandadji area that now includes the influx of refugees, putting a pressure additional 
stress in resources in an area that is already highly vulnerable.  

iii. Sub-Component 3.3 (Estimated cost US$100 million, of which IDA US$30 million, 
other Development Partners US$63.34 million, GoN US$6.66 million) will support local 
development initiatives consisting of: (i) strengthening capacities planning and 
implementation capacities rural communes, communities and partner organizations and 
communities in the Program areas for local development and investment planning, (ii) 
establishing a local development fund for: (a) financial support to eligible municipalities 
and communities to implement investment plans, primarily community investment for 
access to basic services and natural resources management, through a community driven 
development (CDD) approach; and (b) and matching grants4 to support income 
generating initiatives centered on micro-business activities, including the pilot growth 
pole, for selected categories, focusing on women and youth living in the program areas.  

B. Project Financing 
 
Lending Instrument 
 
43. The proposed project (WRD-SEM APL 2A) is part of the second phase of an ongoing 
two-phased APL instrument. The first phase is currently under implementation (WRD-SEM APL 
1, P093806). The proposed WRD-SEM APL 2A will have an implementation period of seven 
years. The WRD-SEM APL 1 and the WRD-SEM Program are being restructured. The 
restructuring package will be submitted to the Board by the end of the calendar year 2012. 
Details on the content of the suggested restructuring are provided in Annex 7.  
  

                                                 
4 Matching grants will not be eligible for land acquisition  
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 Project Cost and Financing 

 
44. The Kandadji Program (Phase I and Phase II) cost is US$785.04 million (2012 prices), 
including contingencies. This includes: (i) US$250 million for the construction of the Kandadji 
dam (including supervision, and studies); (ii) US$248.10 million for the equipment and 
installation of the power plant (including supervision and studies); US$174.84 for local 
development initiatives (including 6,000 hectares of irrigation development); (iv) US$109.10 
million for environmental and social mitigation measures; and US$3 million for regional 
supervision by the NBA as defined in the Niger Basin Water Charter (see Table 1). 

Table 1: The Kandadji Program Cost (2012) to which the project contributes, by Component 
and Source of Financing   

  
Components of the 

Kandadji Program    

Cost* 
estima

te 
 

Financing plan  
BADEA ADF AFD AfDB EBID IDA IsDB KF OFID SF WADB GoN 

Component 1: Institutional 
Strengthening of the NBA   

3      3       

Component 2: Construction 
of the Kandadji Program 
Energy Infrastructure  

498.1 10 10 48.1 94.99 7.5 140 50 20 15 20 10.96 71.55 

Component 2.1: Dam 
construction  

250 10 10  34.99 7.5  50 20 15 20 10.96 71.55 

Component 2.2: Power plant 
equipment and installation 

   48.1 60  140       

Component 3: 
Implementation of 
environmental and social 
safeguards and growth pole 
community development. 

283.94   44.2 29.42  60     35.28 115.04 

Component 3.1: 
environmental and social 
measures 

109.1    20.82  60     1.34 86.94 

Component 3.2: irrigation 
rehabilitation and 
development 

74.84   23.4   30      21.44 

Component 3.3 Local 
Development 

100   20.8 8.6  30     33.94 6.66 

Total project cost  785.04 10 10 92.3 124.41 7.5 203 50 20 15 20 46.24 186.59 

* Not all the loans are in USD and conversion was estimated as of 2012        

 
45. The IDA credit and grant of US$203 million represents 25.8 percent of total Kandadji 
Program costs, with the remaining costs financed through a combination of co-financing and 
counterpart financing (see Table 2 below). The project will be financed by IDA, Arab Bank for 
Economic Development (Banque Arabe de Développement Economique en Afrique, BADEA); 
Abu Dhabi Fund (ADF); African Development Bank (AfDB); French Development Agency 
(AFD); ECOWAS Bank for Investment (EBID); Islamic Development Bank (IsDB); Kuwait 
Funds for Economic Development (KF), Saudi Funds (SF); West African Development Bank 
(WADB); and the Government of Niger (GoN). The proposed IDA credit will co-finance 
equipment and installation of the power plant (Component 2.2 of the project) with joint co-
financing5 of AFD and AfDB. The remaining components will be funded through parallel 

                                                 
5 For joint co-financing, donors contribute towards financing the same individual contract/expenditure/invoice. 
There is complete harmonization among donors with regard to procurement and attendant anti-corruption policies. 
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financing6. The GoN will provide a total of US$186.59 million of counterpart financing for all 
components. Deadlines have been included in the legal agreements to ensure appropriate 
sequencing of the availability of the various funds. Niger’s default in meeting these deadlines 
will trigger IDA’s right to exercise its legal remedies. The GoN is seeking additional 
concessional loans to reduce its contribution to the lowest possible level to avoid fiscal pressure 
before the benefits of the Kandadji Program are realized. The financial analysis shows that it is 
reasonable for the GoN to recover part of the Kandadji costs through electricity sales.  

Table 2: Total Kandadji Program Costs for Phase I and Phase II 
Project Cost  Total 

US$million 
BORROWER/RECIPIENT 186.59 
International Development Association (IDA) 203.00 
Co-financing 
African Development Bank  

 
60.00 

FRANCE: French Agency for Development 48.1 
  
Parallel Financing 
 

 
 
 

FRANCE: French Agency for Development 44.2 
African Development Bank (already signed) 
Arab Bank for Economic Development (already signed) 

64.41 
10.00 

Abu Dhabi Fund (already signed) 10.00 
ECOWAS Bank for Investment (already signed) 7.5 
Islamic Development Bank (already signed)   50.00 
Kuwait Funds (already signed) 20.00 
OPEC (Organization of the Petroleum Exporting Countries) Fund for 
International Development (already signed)   

15.00 

Saoudi Funds (already signed)   20.00 
West African Development Bank (already signed) 46.24 
Total Financing Required 785.04 
 
C. Program Objective and Phases  
 
46. The proposed project is the Bank’s first engagement in financing infrastructure 
investments of the Kandadji Program. Thus far, the Bank has only supported technical assistance 
(funding of complementary safeguard studies and funding of the Niger Basin independent panel 
of experts) to the Kandadji Program as part of the first phase of the IDA-funded Program (WRD-
SEM APL 1).  The project will be the first part of the second phase of the APL (WRD-SEM APL 
2 A). 

47. The Program (WRD-SEM APL) is a 12-year APL is being implemented in two 
successive phases, with the first phase focusing on building the institutional structure to provide 
the foundation for sustainable management and operation of the infrastructure that would be 
developed in subsequent phases. The overall program cost was estimated at US$747.2 million, 

                                                 
6 For parallel co-financing, donors contribute toward the financing of separate contracts/expenditures/invoices under 
the same project, so that one donor is solely responsible for one such item exclusively. World Bank safeguards 
policies apply to the entire project, including parallel co-financing.  
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for which IDA contribution over the two phases would be US$500 million. It was agreed that the 
first phase (WRD-SEM APL 1) would focus on the five countries situated on the Niger River’s 
main stem (Benin, Guinea, Mali, Niger, and Nigeria) for a total of US$186 million. The second 
phase (i.e., WRD-SEM APL 2) would scale-up the program to the remaining four countries 
(Burkina Faso, Cameroon, Chad and Côte d’Ivoire) and continue to contribute to implementing 
the Sustainable Development Action Plan (SDAP) in all nine riparian countries. 

48. The first phase of the APL was to be implemented from 2007 to 2013, but its closing date 
has been extended to December 2014. The WRD-SEM APL 1 includes three components: (i) 
strengthening the NBA in water resources management; (ii) supporting key complementary 
studies for large water infrastructure (in Guinea, Mali, and Niger) and rehabilitation of Kainji 
and Jebba dam in Nigeria; and (iii) implementing small scale activities (in Benin, Guinea, Mali, 
and Niger) to improve water management including the rehabilitation of small infrastructure. 
The second phase of the APL (WRD-SEM APL 2), was expected to start around 2013, and was 
planned to continue to strengthen the NBA, implement small scale activities (in all nine countries 
of the Niger Basin), and invest in the large water infrastructure identified in the SDAP (such as 
the Kandadji Program). 

49. Significant progress has been achieved in the implementation of WRD-SEM APL 1 since 
its inception. Nonetheless, a restructuring of the WRD-SEM APL 1 (see Annex 7) is needed and 
will be submittted to the Board separately by the end of the calendar year 2012. The 
implementation of the activities is on track to be completed by the current WRD-SEM APL 1 
closing date of December 2014 and can be summarized as follows:  

i. Under Component 1, there has been significant progress enacting the required legislation 
and institutional structure that is essential for regional cooperation.  The Water Charter 
has been effective since July 2010 and the first Annex of the Charter was approved in 
September 2011; the second Annex, on coordinated management of infrastructure, is 
currently being drafted, to be approved by end of the calendar year 2012). Two of the key 
committees (the permanent technical committee and the Niger Basin independent panel 
of experts) have already been established and the Panels of Expert for dam safety and for 
environment and social aspects have already initiated the review of the Kandadji 
Program. Such progress on the Water Charter in a basin with multiple riparians, as the 
Niger Basin, represents a significant success in regional cooperation. 

ii. Under Component 2, in Nigeria, the contract for rehabilitation of the Kainji Dam (which 
represents 44 percent of the total cost of the project) was signed in June 2011, and works 
are closely supervised to ensure completion by December 2014. The preparatory studies 
for the Zungeru Dam were completed under funding from the Federal Republic of 
Nigeria. Under this component, the preparation of the Kandadji complementary studies, 
to update safeguard documents prepared earlier, has progressed more rapidly than 
expected and has been completed ahead of schedule (these studies were originally 
expected to be completed in 2013). In Guinea, due to country circumstances, the 
complementary studies for the Fomi Dam were delayed. In Mali, the update of the 
preparatory studies at Taoussa is no longer relevant, and this sub-component will not 
proceed as originally planned. 
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iii. Under Component 3, all activities in Niger are making good progress, while in Mali and 
Benin, it is expected that civil works will start in 2012. In Guinea, because of the 
country’s political circumstances, actual work on the ground is expected to only start in 
2013. It is expected that all the activities will be completed by WRD-SEM APL 1closing 
date (December 2014). 

 
50. Because the complementary studies of the Kandadji Program under WRD-SEM APL 1 
were finalized much earlier than expected, and preparatory activities to implement Phase I and 
Phase II of the Kandadji Program have also been completed, the construction of the Kandadji 
Dam and the related resettlement of the first wave of project affected people is ready to start 
ahead of schedule.  

51. According to the original schedule, the activities to be funded under WRD-SEM APL 2, 
including the Kandadji Dam and associated activities, were expected to start in late 2014 or early 
2015. Because of the good progress made in the preparation studies for the Kandadji Dam, actual 
construction of the dam is now starting earlier and in effect has already started as of March 2012. 
Since the activities related to the dam are now starting earlier than originally anticipated, 
preparation of WRD-SEM APL 2 needs to be fast-tracked. However, since the remaining 
originally planned components of WRD-SEM APL 2 will only be ready according to the original 
implementation schedule, i.e., at the end of calendar year 2014 or early calendar year 2015, the 
entire second phase needs to be restructured by separating the Kandadji Program from the 
remaining activities.  

52. The Bank would contribute to the Kandadji Dam under WRD-SEM APL2 by financing 
equipment and installation of the power plant in the dam, which therefore needs to start 
immediately for the following reasons: First, because the civil works of the dam have started in 
March 2012, it is imperative that the contract for equipment and installation of power plant is 
effective no later than March 2013. This later date will allow for coordination between the 
equipment and installation of the power plant with the civil works contract (which also includes 
the construction of the civil works for the power plant at the base of the Kandadji Dam). The 
implementation of the contract for civil works and equipment and the installation of the power 
plant need to be conducted in parallel, to avoid delays in commissioning the power plant. The 
power plant is critical for providing the benefits of the project in terms of generating energy, 
irrigation development, and local development activities. The transmission line contract, on the 
other hand, does not need to be effective before 2015, and as such, it will be implemented under 
APL 2B. Second, due to the Malian crisis, which has resulted in an estimated 11,000 refugees in 
the Kandadji Program area, it is critical to support urgently the communities close to the camp of 
refugees and avoid potential conflict over resources between these communities and the Malian 
refugees. 
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53. As such, APL 2 B would include three components. These components are as follows:  

i. strengthening the NBA and executing agencies;  

ii. investment in large water infrastructure for which the preparatory studies would have 
been completed in accordance with Bank’s policies, including activities related to the 
transmission line of the Kandadji, the significant scaling up of irrigation infrastructure 
based on the master plan for 40,000 hectares irrigation development (and for which 
about 20,000 hectares of advance technical studies will be prepared under component 
3.2 of the project), and local development; and  

iii. implementing small scale infrastructure activities (in all nine countries of the Niger 
Basin) for sustainable management of selected degraded ecosystems to manage 
“public goods” while providing incentives to communities through income generation 
activities. 

54. Therefore, the overall restructuring of the Program (i.e., WRD-SEM APL) consists of the 
following:  

i. Splitting WRD-SEM APL 2 into two horizontal parts, as WRD-SEM APL 2A and 
WRD-SEM APL 2B. As such, WRD-SEM APL 2A consists of activities related to 
Phase I and Phase II of the Kandadji Program (i.e., construction of the dam, the 
power plant, irrigation, technical assistance and local development) while WRD-SEM 
APL 2B will consist of the remaining activities originally included in second phase 
APL: (a) strengthening the NBA and executing agencies; (b) investment in large 
water infrastructure for which the preparatory studies would have been completed in 
accordance to Bank’s policies (including activities related to the transmission line of 
the Kandadji and local development); and (c) implementing small scale infrastructure 
activities (in all nine countries of the Niger Basin) for sustainable management of 
selected degraded ecosystems. It is expected that WRD-SEM APL 2B will start when 
the corresponding triggers are satisfied (at the end of the calendar year 2014 or in 
early calendar year 2015);  

ii. Adjusting the original triggers for the second phase Program (i.e., WRD-SEM APL 2) 
to align them with the relevant parts of WRD-SEM APL 2.  

iii. Refining the program development objective of WRD-SEM APL. The development 
objective, as described in the WRD-SEM APL 1’s project appraisal document, is to 
enhance regional cooperation, development, and sustainability of water resources 
management in the Niger River Basin. The proposed program development objective 
for the WRD-SEM APL is to enhance regional coordination, development and 
management of the Niger Basin’s water resources.  

55. As originally designed, the IDA-funded Program has four institutional triggers and one 
technical trigger, which must be met before moving from APL 1to APL 2. The four institutional 
triggers are: (i) adoption of a Niger Basin regional environmental code by riparian countries 
(achieved); (ii) finalization of the Niger Basin Water Charter (achieved); (iii) creation of a 
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Permanent Water Commission (achieved); and (iv) development and adoption of the legal 
instruments for the joint management and optimization of large infrastructure, dispute resolution 
and arbitrage enforcement by riparian countries (on-going). The technical trigger is that the 
Power Holding Company of Nigeria (PHCN) has met the expected output in terms of availability 
of power from the rehabilitated units 5, 6, and 12 of the Kainji power plant (expected to be 
achieved by December 2014).  

56. The rationale for adjusting the triggers as part of the restructuring (see Table 3 below) is 
to ensure that they are relevant to the overall program, including aligning the remaining triggers 
to restructuring proposals for APL 2 activities. For the proposed project (WRD-SEM APL 2A), 
only the first three institutional triggers are relevant and have already been met. The last 
institutional trigger will be required only when the three envisaged dams in the Niger Basin 
(Kandadji (Niger), Taoussa (Mali), and Fomi (Guinea)) and related infrastructure are operating.  
The technical trigger relates only to Nigeria and is thus irrelevant for the proposed project, i.e., 
not related to the Kandadji Program. Hence the triggers relevant to WRD-SEM APL 2A have 
been met and the preparation of APL 2A is justified.  

Table 3: Suggested changes to the triggers for WRD-SEM APL 2 A and WRD-SEM APL 2B 
Initial institutional triggers  Suggested rewording or removal of 

the institutional triggers 
Rational for the suggested 
change  

Niger Basin regional environmental 
code has been adopted by riparian 
countries 

Niger Basin regional environmental 
code has been adopted by the council 
of ministers 

Under the Water Charter 
approved in April 2008, 
Annexes of the Water Charter 
are approved by the Niger Basin 
Authority’s council of ministers 
not by riparian countries 

Legal instruments for the joint 
management and optimization of 
large infrastructure, dispute 
resolution and arbitrage enforcement 
have been developed and adopted by 
riparian countries 

Legal instruments for the coordinated 
management and optimization of large 
infrastructure, dispute resolution and 
arbitration enforcement have been 
developed and adopted by riparian 
countries 

Given the legal mandate of the 
NBA, it is recommended to use 
the word coordinated rather than 
joint management. Legally, the 
NBA has no power to impose a 
joint management of 
infrastructure.  

Finalization of the Niger Basin 
Water Charter 

 The Water Charter has been 
finalized in 2008, signed in 
2009, ratified by countries in 
end of 2009 and is effective 
since July 2010. This trigger is 
already achieved.  

Creation of a Permanent Water 
Commission 

Creation of a Permanent Technical 
Committee 

Under the Water Charter of the 
Niger Basin, the Permanent 
Water Commission term 
(adopted by reference to the 
precedent of the Senegal Basin 
Water Charter) is called by the 
term Permanent Technical 
Committee.  
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Initial technical trigger  Suggested rewording or removal of 
the technical triggers 

Rational for the suggested 
change  

Power Holding Company of Nigeria 
(PHCN) has met the expected output 
in terms of availability of the 
rehabilitated units 5, 6, and 12 of 
Kainji power plant. 

This trigger should be specific for 
Nigeria to move to Phase II. It needs to 
be slightly reworded:  
 
Power Holding Company of Nigeria 
(PHCN) is getting power from 
rehabilitated units 5, 6, and 12 of 
Kainji power plant. 

This trigger is specific to 
Nigeria and it should apply only 
to Nigeria or be removed. The 
rehabilitation of Kainji has no 
rationale as a pre-requisite to 
initiate any APL 2 activity in the 
eight other countries of the 
Niger Basin.   

 
 
D. Lessons Learned and Reflected in the Project Design  
 
57. By leveraging its knowledge, experience and partnerships with other donors in 
undertaking similar types of operations in Africa (e.g., the Lom Pangar Dam in Cameroon; the 
Bagre dam in Burkina Faso) and elsewhere (e.g., Nam Theun 2 in Laos), the Bank has a 
comparative advantage in preparing and executing complex dam projects. A number of lessons 
have been drawn from these experiences, which have helped to develop and sharpen the design 
of this project.  

58. Experience with similar infrastructure projects has demonstrated that Bank involvement 
is critical to leverage the safeguards aspects of large infrastructure projects. Drawing upon 
lessons from similar projects, the project supports infrastructure development and integrates 
good technical, economic and financial analysis of the project with adequate environmental and 
social mitigation measures to contribute to a robust project design and implementation. In 
addition, another lesson learned from similar infrastructure projects is that the phased approach 
to resettlement allows lessons from the first (and smaller) step of resettlement (5,410 people) to 
be applied to the second (larger) step of resettlement (about 32,500 people).  

59. The importance of adequate coordination between all stakeholders has been repeatedly 
identified as a critical component for success in complex, multi-sector projects that involve 
multiple stakeholders. For this reason, continuing support for capacity development of the NBA 
and HCDNV remains a key focus of the proposed project. Thus far, technical support has had a 
substantial positive impact on NBA and HCDNV institutional capacity, particularly in the areas 
of safeguard planning. Another important institutional aspect is to ensure the effectiveness of any 
platform for exchanging information among a broad range of stakeholders, such as steering 
committees. 

60. Bank’s experience and lessons learned in the implementation of community development 
programs in developing countries, including project with refugees situation, have helped sharpen 
the focus of local development activities under the project. The lessons learned include the need 
to focus on gender and youth. For example, the first phase of the Community Action Program in 
Niger found that female beneficiaries were generally more fiscally responsible than were mixed 
groups or local administrations, with significant impact on the sustainability of the micro-
projects that they were managing. Special emphasis has been placed on supporting micro-
business ownership for women as part of Sub-Component 3.3 of this project. In addition, during 
preparation, there has been discussion with United Nations High Commission for Refugees 
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(UNHCR) and humanitarian Non-Governmental Organizations (NGOs) to ensure that there is 
complementarity between the project and their activities, and this coordination will be pursued 
during implementation in the context of the Sub-Component 3.3 focused on the local 
development.  

61. The design of this project has benefitted from the Bagre Growth Pole project in Burkina 
Faso, which emphasized the importance of demand-driven approaches. The design ensured that 
there is selectivity in initial investments to demonstrate success before scaling-up, and 
combining irrigation and agricultural production interventions with upstream and downstream 
linkages (including market access and export promotion). As such, preparation of the feasibility 
study of the growth pole concept under Sub-Component 3.2 includes a review of the institutional 
and financial aspects as well as a public-private partnership in irrigation.  

62. The processing of the project as the first part of the second WRD-SEM APL (i.e., WRD-
SEM APL 2A) resulted from the need for effective sequencing and priority setting for regional 
projects. Indeed, as per the progress report on regional integration assistance strategy for Sub-
Saharan Africa (2011), the horizontal adaptable program lending (APL) in Fishery and ICT7 has 
proven to be effective in sequencing and aligning adequately implementation with client capacity 
and commitment. The fast progress in implementing the Kandadji Program called for the 
restructuring of the Program and its sequencing into WRD-SEM APL 2A and WRD-SEM APL 
2B.  

63. Given the difficulty that often entails extensive donor collaboration in large, complex, 
regional projects, the design of the Kandadji Program includes packages where donors with 
similar procedures are joint co-financiers. This packaging was also designed on the basis of 
technical rationale. As a result, while there are a high number of partners, in reality the 
packaging discussed among the partners has simplified the interaction among partners and 
simplified the implementation of the project for the HCDNV.  

64. A number of lessons have also been drawn from the Bank’s engagement in the Niger 
Basin under the first phase of this project. These include the importance of: (i) ensuring that the 
High Commission for the Development of the Niger Valley (HCDNV) and the regional Project 
Management Unit (RPMU) have a clear understanding of their roles and responsibilities during 
implementation; (ii) avoiding fragmentation of project activities (i.e., a high number of 
procurement packages for similar activities); (iii) ensuring that there is some flexibility in project 
design; and (iv) ensuring readiness of key activities.  

65. Finally, clear communication with all interested parties and project stakeholders is very 
important for projects involving multipurpose hydropower dams, to ensure transparency and the 
same level of information for all stakeholders (ministries, communities, municipalities, NGOs, 
etc.) as implementation progresses. For this reason, a communications strategy has been prepared 
to support an informed discussion of the Kandadji Program as is already being. The strong links 
with stakeholders established during the first phase of the project will be used to inform and 
engage civil society in dialogue as the project moves forward.   
                                                 
7 WARCIP (West Africa Regional Communication Infrastructure Program) is program funded through a World 
Bank Group regional APL instrument that seeks to increase the geographical reach of broadband network and 
reduce costs of communication services in West Africa. APL 1 A was approved by the Board in January 2011, APL 
1B in June 2011, and APL 1C in June 2012.  
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IV. IMPLEMENTATION 

A. Institutional and Implementation Arrangements 
 
At the regional level 

66. Responsibility for project implementation will be shared between NBA and HCDNV. 
The Bank will enter into a grant agreement with the NBA for Component 1, and a credit 
agreement with the Republic of Niger for the implementation of Components 2 and 3.  
 
At the national level 
 
67. A Steering Committee (Comité de pilotage, CdP), established in 2002, monitors the 
progress of the Kandadji Program. Given the Program’s importance, the CdP is chaired by the 
Prime Minister, with the Minister of Planning, Territorial Management and Community 
Development as the Vice Chair. The CdP includes representatives from: (i) all ministries 
involved in the Kandadji Program, (ii) development partners8, (iii) the NBA, and (iv) the 
HCDNV9, which serves as secretariat to the CdP. The institutional assessment of the HCDNV 
conducted during WRD-SEM APL 2A Project preparation recommends that the Steering 
Committee is maintained and regularly informed of Project progress.  

68. A Technical Coordination Committee (Comité Technique de Coordination, CTC)10, 
established in 2002 to assist the HCDNV in fulfilling its mission, is chaired by the High 
Commissioner of the HCDNV. The CTC includes representatives from: (i) all ministries 
involved in the Kandadji Program, (ii) development partners, (iii) the NBA, (iv) civil society, 
and (iv) the HCDNV. The CTC did not meet on regular basis over the last three years and is 
being re-energized and mobilized for the purpose of the WRD-SEM APL 2A. 

69. Implementation of Project activities will be coordinated by HCDNV, under the 
supervision of the High Commissioner. Project activities under Component 2 will be 
implemented directly by HCDNV. Activities under Component 3 will be implemented by the 
HCDNV with the technical assistance of the Ministry under whose authority the following 
entities are, including the National Irrigation Development Office (Office National des 
Aménagements Hydro-Agricoles, ONAHA), the Directorate of Rural Engineering (Direction 
Nationale du Génie Rural, DGGR) and the national coordination of the second community 
action project (CAP 2) and the Agro-Pastoral Export and Market Development Project (Projet de 
Développement des Exportations des Produits Agro-Sylvo-Pastoraux, PRODEX.)  

70. The project includes technical assistance activities to support the establishment of the 
operating regime of the Kandadji Dam and to prepare design specification of the operator. The 
option of the infrastrucutre to be operated by the owner with technical assistance will also be 
considered.  

                                                 
8 For development partners, such as the World Bank, participation will be as an observer only.  
9 Decree no2011-511/PRN of October 17, 2011.  
10 Decree no Decree no2008-238/PM/HCAVN of February 5, 2008. 
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B. Results Monitoring and Evaluation 
 
71. The project-level Monitoring and Evaluation (M&E) framework will track progress in 
implementation, measure intermediate outcomes, and evaluate project impacts. The results 
framework in Annex 1 outlines key performance indicators, data collection methods, a timetable 
for collection, and responsible agencies. This framework will be used to supervise and monitor 
project implementation. 

72. The NBA and the HCDNV will be responsible for the overall management and 
implementation of the project M&E framework. The NBA will be responsible for the 
Component 1 and the HCDNV for Components 2 and 3. To ensure availability of data for 
monitoring and evaluation of outcomes, HCDNV will closely coordinate with government 
agencies, donors, and other stakeholders.  

73. The data collecting and reporting responsibilities will be described in an updated Project 
Implementation Manual (PIM). The tools to be used for project M&E include progress reports 
compiled by the HCDNV (for Components 2 and 3) and the NBA (for Component 1). These 
reports will also be used by the CdP of the Kandadji Program (CdP), the Niger Basin, and the 
development partners as well as for periodic technical audits of environmental and social 
safeguard measures. The main sources of information for this monitoring and evaluation will be 
reports from contractors and supervisory engineering firms, the reports of the Niger Basin 
independent panel of experts.  

C. Sustainability 
 
74. The institutional sustainability of the Kandadji Program mainly depends on the continued 
capacity of the existing institutions (HCDNV and NBA) to operate and manage the Kandadji 
program as part of the Niger Basin program of activities, with full coordination among key 
national and regional stakeholders. Project implementation will require coordination across 
different levels of stakeholders, from the HCDNV, respective ministries, central government 
institutions and local governments, as well as the participation of the community organizations, 
and the private sector. By highlighting the comparative advantages of each institutional level, the 
‘subsidiarity’ principle will guide decisions concerning the participation of the different 
stakeholders in implementation of the different activities. Because of its multi-purpose use, the 
Kandadji dam will be managed by an operator with a well designed specification arrangements. 
Under the project, a study will identify the best institutional mechanism for the operator, drawing 
lessons from the operation of similar dams in the sub-region such as Manantali dam (in the 
Senegal River Basin) and other examples outside the region.  
 
75. Technical, environmental, and social sustainability of the Kandadji Program depends on 
the GoN’s capacity to manage and implement large-scale infrastructure projects, continued 
operations and maintenance of the infrastructure, and satisfactory implementation of 
environmental and social mitigation measures beyond the project’s seven year duration. The 
project contributes to longer-term sustainable development of local communities in the Niger 
Basin in Niger. It is also important to note that the benefits of the project will have spillover 
effects beyond Niger, through activities such as the regulation of low flows, which will benefit 
downstream countries, and energy and agriculture and livestock production exports. The 
implementation of the Kandadji Program will also bring a wealth of information and lessons 
learned that will benefit future high risk, high reward projects.  
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76. The Kandadji Program is the first complex infrastructure project to be implemented by 
the GoN, whose capacity for managing and implementing large-scale infrastructure projects 
according to international standards is increasing, albeit from a low baseline. Through the WRD-
SEM APL1, IDA has provided comprehensive technical assistance to HCDNV to support the 
preparation of technical, environmental and social aspects of the Kandadji Program to meet 
international standards. While HCDNV’s capacity has improved, further technical assistance is 
required to ensure satisfactory project implementation. To this end, the proposed project will 
continue to support technical assistance to HCDNV for project management, supervision, and 
evaluation. This technical assistance will also support HCDNV to strengthen its capacity for 
infrastructure operations and maintenance and continued implementation of environmental and 
social mitigation measures beyond project completion. 
 

V. KEY RISKS AND MITIGATION MEASURES 

77. The Kandadji Program is a high-risk, high-reward project. The main risks are directly 
attributable to the complexity of the project, the technical, financial, and policy environment that 
is critical to its success, the governance environment, as well as the current situation in the Sahel 
(the climatic shocks and the political issues such as the current Northern Mali situation) (Table 
4). Table 5 summarizes the main risks and complements the ORAF presented in Annex 4. The 
rest of the section provides more background information on the main risks.  

78. At the institutional level, the Bank has carefully weighed the risks alongside the project’s 
considerable benefits. Given that the construction of the Dam has started in March 2013, and the 
fragility of the area due to the proximity with the Malian border and related refugees, the other 
project activities, in particular the local development programs need to start immediately to 
provide the needed support to communities on the ground.  Nevertheless, continued monitoring 
and mitigation of risks will be critical to the success of the project. Annex 4 provides the full risk 
framework for the project, and is summarized in this section: 

 
Table 4: Risk Ratings Summary 

Stakeholder Risk High 

Implementing Agency Risk High 

- Capacity High 

- Governance High 

Project Risk High 

- Design High 

- Social and Environmental High 

- Program and Donor Substantial  

- Delivery Monitoring and Sustainability High  

- Other : Increase in the cost of the Kandadji Program  Substantial 

Overall Implementation Risk High 
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Table 5: Summary table of the main risks and proposed mitigation measures  
Risk  Mitigation measure 
Insecurity:  
Insecurity related to movements such as Al 
Qaeda in the Islamic Maghreb (AQIM) and 
political instability in neighboring countries, 
such as the recent events in Northern Mali, 
adds to the high risk of the proposed project. 

 
At the national level, Niger has allocated 
significant resources in its national budget to 
address security issues. More specifically in 
the Kandadji area, there is a significantly 
higher security in given the proximity of the 
proposed infrastructure to Northern Mali, 
which could be potential target.  

Social  
Given the large scale of resettlement, one 
potential risk is the delay in implementation of 
the RAPs, which could result in tensions with 
PAPs. Three potential aspects could delay the 
resettlement: (i) delay in completing the 
resettlement action plan (RAP) for the second 
phase (i.e., about 32,000 PAPs to be displaced 
when the reservoir is impounded in about 4-5 
years); (ii) lack of capacity in implementing 
the RAPs (lack of human resources); and (ii) 
delay in compensating the PAPs.  

 
The Project has linked the completion of the 
RAP for the second phase to disbursement 
condition for the power plant. This 
disbursement conditions were designed with 
the legal department based on other similar 
complex projects. The Project will encourage 
the HCDNV to work closely with the 
sociology department of Niamey University. 
This joint work will allow ensuring that at all 
time there are sufficient and capable human 
resources to support the HCDNV and in a cost 
effective way. With regard to the delay in 
compensating PAPs, the funds for 
compensation will be maintained in a dedicated 
account to be replenished on a quarterly basis. 
This will ensure that funds can be released 
when needed and are not dependent on the 
availability of resources in the treasury at any 
given time.  

Environment 
Delays in or unsatisfactory implementation of 
the mitigation measures as described in the 
safeguard documents.  
 

 
The financing agreement specifies remedial 
actions in case of violation of the Bank’s 
procedures in safeguards. The independent 
panel of experts for environmental and social 
aspects will monitor progress every six months 
as per their Terms of Reference.  

Coordination of works (interaction between 
procurement and technical work and 
interaction between technical work and 
resettlement) 
For complex programs such as the Kandadji 
Dam, with multiple procurement packages, the 
different packages, such as civil engineering 
for the Dam, the gates, and the purchase and 
installation of the power plant should be 

 
 
The Project is a second phase APL that has 
been advanced specifically to ensure that the 
contract for the purchase and installation of 
power plant is effective in a window of time 
that reduces this risk of coordination. This is 
one of the reasons (in addition to the need to 
improve resilience of communities) why it is 
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Risk  Mitigation measure 
properly sequenced. Any disconnect in the 
sequence may create coordination problems 
among the different packages. Also, often the 
coordination of work with the schedule of 
resettlement may create some delays, for 
instance work on the civil engineering of the 
dam may be delayed by four to six months due 
to delays in resettlement and delays in 
installing some machines.  
 
 
 
 

important to proceed with the project now. The 
contract for the power plant needs to be 
effective 21 months at the latest after the start 
of the civil works to mitigate the risk of a 
disconnect  in the sequencing.  The 
procurement process for the gates, funded by 
the IsDB, is underway and at this stage it is 
expected that this contract will be effective in a 
window of time that does not result in 
coordination problems. Finally interaction 
between works and resettlement requires good 
planning. For that reason the Project includes 
the technical assistance on procurement and 
contract management to proactively identify 
the actions on resettlement and technical 
aspects that need to be accelerated and support 
the contractor in planning well in advance the 
installation of the machines at a time when 
works can start (otherwise, the contractor may 
charge the HCDNV for the cost of machines on 
the ground not functioning due to delays in the 
condition to start parts of the works on the 
ground.) As of now the projected potential 
delay can still be recovered by the contractor.  

Coordination among partners 
The high number of partners (eleven financing 
partners) may result in delays due to 
coordination problems.  
 
 

 
Seven partners (the Arab funding institutions) 
have delegated the implementation of their 
projects to the AfDB or the IsDB. As such in 
terms of day to day implementation, the 
number of partners will in effect be AfDB, 
IsDB, World Bank, and AFD, all of which 
have similar procedures. Also, the only joint-
contract in the project is funded by three 
partners only: the AfDB, the AFD, and the 
World Bank. The financing agreements include 
deadlines for the availability of the co-
financing so that if some co-financing does not 
materialize on time the Bank can apply remedy 
actions.  
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Risk  Mitigation measure 
Operation of the Kandadji Dam and power 
plant and the power purchase agreement 
The operator of the Kandadji Dam and power 
plant is not identified and the power purchase 
agreement between the operator and the energy 
company in Niger not finalized by the time the 
construction is completed.  
 
 
 

 
 
The Project includes a study (on the master 
plan for energy, operator of the dam and power 
plants) to specifically look at all the options of 
operating the dam. Many options will be 
considered including the option of having the 
owner of the facilities to operate it with 
capacity building plans accordingly developed.  
These will be completed well in advance of 
completion of the dam. The financing 
agreement with Niger includes a dated 
covenant which will allow the Bank to exercise 
its remedies of the operator and the power 
purchase agreement are not in plan by the 
agreed deadline.  

Governance risk 
There is a risk of corruption for large contracts, 
but also for small local development and for 
resettlement activities.  

 
The Project has developed a governance action 
framework and the Bank team is working with 
the Bank’s integrity department for a joint 
mission in Niger to design the governance 
action plan based on the Bank’s experience and 
lessons learned in complex infrastructure 
projects and in community development type 
of projects.  

Technical capacity to manage a complex 
Program 
Limited experience of the HCDNV to manage 
a complex Program.  
 
 

 
 
The Project will provide technical assistance in 
procurement and contract management, and 
ensure that the technical assistance includes a 
capacity building component to adequately 
mitigate this implementation risk.  
In addition, for activities such as local 
development, there is an existing Bank-funded 
Project (PAC2), which will be responsible for 
the implementation of these activities. PAC2 
has a comparative advantage in the 
implementation of community activities, as 
well as the expertise, and good knowledge of 
the area and of the Bank procedures.  
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Risk  Mitigation measure 
Cost over-run 
There is a risk of cost over-run when the RAP 
for the second phase is updated and also when 
the procurement of infrastructure is finalized 
(power plant, gates, irrigations, etc.) due to the 
insecurity in neighboring countries. This 
insecurity may limit the contractors and 
consequently result in an increase in costs. In 
addition, different loans are in different 
currencies, which may results in cost over-run 
due to currency fluctuation.   

 
The Kandadji Program is a flagship program 
for the Government of Niger and as such the 
Government is committed to fund cost over-
run.  The financing agreement includes the 
Government contribution to Kandadji and if 
the counterpart funding is not provided on time 
the Bank can apply its remedial actions. The 
current cost includes a large contingency, but 
the risk of cost over-run is still present. In the 
next 24 months, the biggest contract should be 
signed and the RAP for the second phase 
should be finalized, at that time there will be a 
better appreciation of the percentage of cost 
over-run, and partners and the Government can 
jointly discuss all the options to meet the 
funding gap. The risk of currency fluctuation 
exists; however, the number of currency has 
helped mitigating this risk.  

Hydrological risk, water use caps, and 
competing demands.  
Risk of unsustainable competing water demand 
in the Basin and among users in Niger.  

 
 
The 2007 Sustainable Development Action 
Plan developed by the Niger Basin and 
approved by the Council of Ministers, included 
a hydrology modeling that provided a cap in 
water use by each country. For Niger, this cap 
determines the amount of land that could be 
developed for irrigation (i.e., despite the land 
availability of up to 140,000 hectares of 
irrigation, the Kandadji Program will develop 
45 000 hectares). The model assessed that 
based on water availability for Niger at Basin 
level this is the land surface that can be 
developed and supported by available water.  
In the case of Kandadji there is no conflict of 
use between irrigation (the biggest water user 
sector) and energy production. Irrigation is the 
priority use and is downstream of the dam; as 
such the two users are not in conflict.  
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79. The project’s complexity results in a high risk rating. The major risks of the Kandadji 
Program are related to: (i) the country risk associated with the insecurity related to movements 
such as Al Qaeda in the Islamic Maghreb (AQIM) and potential instability of neighboring 
countries including countries in the Middle East and North Africa region following the Arab 
spring.; (ii) inherent complexity of all regional projects and the geo-political complexity of the 
Niger Basin; (iii) the weak institutional capacity in Niger; and (iv) the complex nature of the 
project itself (large infrastructure in the Basin, multi-purpose use, large resettlement, complex 
infrastructure cascade and harmonized operation rules). The risks and mitigation measures have 
been identified and are presented in Annex 4 on the Operational Risk Assessment Framework 
(ORAF). 

80. Country Risk: Insecurity. Insecurity related to movements such as Al Qaeda in the 
Islamic Maghreb (AQIM) and potential instability of neighboring countries such as Libya (in the 
Middle East and North Africa region following the Arab spring), Côte d’Ivoire, Nigeria, and 
more recently Northern Mali, adds to the high risk of the proposed project. In particular, with 
regard to the recent situation of refugees’ migration from Northern Mali to Niger, the Bank, in 
the context of the preparation of the project, conducted an assessment of the situation of the 
refugees during project’s pre-appraisal. Indeed, Niger is facing an influx of refugees from 
Northern Mali as a consequence of the proclamation of an independent “State of Azawad” in the 
northern part of the Malian territory. This independent state was proclaimed by rebel Touareg 
groups on April 6, 2012 and since then the groups have associated themselves with Jihadists 
groups. The Malian refugees in Niger are located in three camps, of which one camp is in 
Ayorou in the area of the Kandadji Program, north of the Kandadji Dam site. The refugees 
(about 11,000 people) receive assistance from the United Nations High Commission for the 
Refugees (UNHCR) and humanitarian Non-Governmental Organizations (NGOs). The Bank’s 
social development unit in charge of aspects related to refuges has supported the project 
preparation by providing material and information on the ground. Based on gathered information 
(desk reviews), meeting with UNHCR, and field visits, the refugees are in good condition, with 
access to water and food, and the camp has adequate security. So far there is no sign of impacts 
on the refugees at the project site, including identified and potential resettlement land sites to be 
used for the purpose of the Kandadji Program. It is worth noting that an additional potential 
consequence of the deterioration of the security situation is the increase of the cost of the 
Kandadji Infrastructure. While there has been a provision of high contingency, it is still possible 
that there could be an additional cost in the order of 15%. During the first two years of 
implementation most of the large contract are expected to be signed and will allow joint planning 
by the GoN and other donors so that all the parties can agree on the best way to absorb a 
potential cost overrun. 

81. Sector Risk: Inherent complexity of regional infrastructure projects and limited 
experience in implementing large scale investments: The implementation of the project, which 
is one of the three key new programs for the Niger Basin, represents a major shift for the Niger 
Basin Authority from the first phase of the Shared Vision Program, which focused primarily on 
studies. Continued capacity development of the NBA and the HCDNV remains a key focus of 
the proposed project and will help mitigate some of the risks associated with their weak capacity 
to manage complex projects. Specifically, based on lessons learned on the APL 1, the roles and 
responsibilities of key stakeholders in implementation have been thoroughly discussed with the 
GoN and the NBA and agreement has been reached on a clear accountability system. In addition, 
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a tailored technical assistance, a firm with a strong track record of support in implementation of 
similarly complex projects, will be hired to support the HCDNV in project implementation to 
ensure smooth and timely Program implementation. This technical assistance will, among other 
things, ensure coordination among all Program activities. 

82. Implementation Risks:  

i. Implementing agency capacity in procurement and contract management for 
complex projects: The Kandadji program involves several high-value procurement 
packages. During the construction of the Kandadji Dam, the coordination of the packages 
(about four packages for the dam and smaller packages for the irrigation and local 
development) will need to be closely monitored to avoid delays in completing the first 
and second phases of the program. Under the AfDB-funded project, procurement 
capacity and contract management have already been strengthened. The first procurement 
package for civil works was finalized (contract signed in September 2010). During the 
preparation of the project, a fiduciary assessment and an institutional assessment have 
been conducted and while there has been improvement in the capacity, there is still a 
need to further strengthen the capacity of HCDNV, especially in view of the size of some 
of the remaining contracts. Specific technical assistance to hire a firm with a track record 
in managing complex infrastructure projects will be provided to support the HCDNV to 
ensure that the processing and the implementation of the different procurement packages 
and the coordination across contractors are smooth. This technical assistance (with a 
focus on contract management and coordination) will be provided as a complement to the 
supervising engineer, whose focus will be on the technical aspects of the implementation 
of works. Finally, the Niger Basin independent panel of experts will also provide high 
level support and guidance to the HCDNV and the NBA on the implementation of the 
Kandadji Program following international standards and best practice.   

 
ii. Lack of experience in implementing infrastructure with large resettlement: The 

Kandadji Program will ultimately displace a total of about 38,000 people. This is the first 
program to be implemented by Niger and the NBA with this magnitude of displacement. 
Bank technical assistance support for the Kandadji Program under the first phase of the 
IDA-funded Program (WRD-SEM APL 1) has purposefully focused on safeguards 
aspects, and the project will continue to support HCDNV to adequately implement key 
safeguard documents (such as the environmental and social impact assessment (ESIA), 
environmental and social management plan (ESMP), and resettlement action plan (RAP). 
The GoN has submitted the following key safeguards documents: the updated ESIA and 
ESMP for the Kandadji Program and the Environment and Social Management 
Framework (ESMF) of the project. All these documents have already been approved by 
the Bank and were published in-country and in Info shop website on February 23, 2012, 
and February 13, 2012, respectively. The HCDNV is responsible for implementation of 
all the safeguard requirements, and the ESMP, RAP and the institutional diagnostic 
conducted during preparation have specified the roles and responsibilities during 
implementation taking into consideration the security challenge in the area of the 
Kandadji Program; 
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iii. Limited capacity to coordinate the large number of development partners involved 
in the Kandadji Program: The Kandadji Program includes nine development partners 
with active projects; two development partners are preparing projects that will become 
effective by the end of the calendar year 2012/calendar year 2013. Coordinating this large 
number of donors – each with different procedures – represents a challenge for HCDNV. 
The GoN is aware of this challenge and called for a joint-mission with all donors, in the 
last quarter of the calendar year 2012, to explore options of a MoU among partners. 
During preparation, an in-depth institutional assessment was conducted and provided 
recommendations to update the structure of the HCDNV to prepare it to cope with this 
increased funding and number of partners. For example, one of the recommendations of 
the institutional assessment relates to the use of a single project management unit for all 
the partners (integrated in the HCDNV), which would be strengthened in proportion with 
increased funding and activities. 

iv. Limited or lack of public support to the project: While people living in the project-
affected areas and in the Niger Valley are generally supportive and largely view the 
Kandadji Program as strategically important for Niger’s development, there is a risk of 
loss of support in case the first wave of displacement is not implemented well. Under 
Component 3, the proposed project will provide strong support to strengthen the capacity 
of HCDNV to implement the agreed safeguard mitigation measures.  The component also 
supports the preparation and implementation of a communication strategy and 
strengthening the capacity of HCDNV to communicate with stakeholders.  

 
VI. APPRAISAL SUMMARY 

A. Economic and financial analysis 
 
Economic analysis 

83. The economic analysis is discussed in detail in Annex 8 and considers the following 
scenarios: Scenario 1: The Kandadji Program with the Kandadji dam as a standalone project; 
Scenario 2: The Kandadji Program with the Kandadji dam and including the impacts on 
downstream existing infrastructure; and Scenario 3: The Kandadji Program taking into account 
the impacts of upstream development (multipurpose dams planned in Guinea and Mali) and the 
impacts on downstream existing infrastructure. 

84. The Kandadji Program is economically attractive as a standalone project as well as under 
the scenarios that include other upstream and downstream multipurpose investments. The 
economic rate of return of the stand-alone Kandadji Program (Scenario 1) is estimated at 14.9 
percent. The rate of return is 13.5 percent for Scenario 2 (Kandadji Program plus impact on 
downstream infrastructure). The rate of return for Kandadji Program including the impacts of 
upstream development (multipurpose dams planned in Guinea and Mali) and the impacts on 
downstream existing infrastructure (i.e., Scenario 3) is 12.5 percent. The returns generated in all 
the scenarios are above the Bank’s threshold rate of 12 percent. 
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85. Sensitivity analyses were conducted around a wide range of uncertainties. Economic 
returns for Scenarios 1, 2, and 3 proved to be robust around a wide range of parameter 
assumptions. Under Scenario 3, under the assumption of a full upstream development and the 
worst case scenario of climate change shocks that would impact the availability of water, the 
economic returns fall to around 8.2 percent. 

Financial analysis 

86. The Kandadji Program would generate the following benefits: (i) more reliable flows of 
water for downstream irrigation development, livestock, water supply for Niamey, and for 
environmental flow regeneration; and (ii) additional power supply in Niger and to the West 
African Power Pool (WAPP).  

87. The additional power generated directly by the Kandadji Program will be sold to existing 
customers of NIGELEC. It is assumed that NIGELEC will assume the costs of the power plant 
and the transmission line. Revenue from the charges will allow NIGELEC to service the debt for 
financing these components. The level of electricity tariffs assumes that the concessional terms 
of donor financing are passed on to NIGELEC. The irrigation development and the power plant 
are financially viable investments. Cost of energy from Kandadji (power plant) is approximately 
US$ 0.05 per kWh compared to existing power production tariffs of thermal option of US$ 0.11 
per kWh. Power generated from planned diesel source can be estimated at a cost of US$ 0.19 per 
kWh11. 

B. Technical 

88. The project site and design were selected based on conclusions from several studies both 
at the regional level (under the NBA) and at the national level (under the HCDNV) of alternative 
locations for reservoirs, considering costs, benefits and the fact that only two sites in Niger are 
suitable for storage. The project’s location on the Niger River in Niger allowed designing of this 
program as a growth pole development in a part of the country where there are currently limited 
development options  and a high percentage of poor people who are also vulnerable to regular 
water shocks (floods and droughts). 

89. Currently, there are several dams on tributaries of the Niger River. The major dams are 
located on the Dargol (Tera, Bandgio, Doumba, Doundiel, Firokoira), Tapoa River, a tributary of 
Gorouol (Téguey) and a tributary of Goroubi (Magou, Torodi) rivers. The storage of water in 
these tributaries could be increased but evaporative losses significantly reduce the volume of 
water stored and would not be enough to meet the water needs of Niamey in 2025. In addition, 
the hydroelectric potential of these tributaries is limited or even nonexistent. The dam project of 
Dyodyonga on the Mékrou River is another alternative that was studied for years. However, this 
site, because of its location in the extreme south of Niger could only be beneficial for 
hydropower generation and not for large-scale irrigation. An alternative site, the Gambou site 
located 125 km south of Niamey would have a reservoir of about 0.430 billion m3 (i.e.,, about 
3.5 times smaller than Kandadji reservoir) and produce between 236 and 291 GWh/year 
(compared to 600 GWh/year from the Kandadji Program). Despite the production of electricity, 
this project would not meet the needs of irrigation across the country as it is located significantly 
downstream of the sites people need to irrigate and would not guarantee a minimum flow in 
Niamey since it is located downstream. 

                                                 
11 Cost for existing ones was estimated at  48 cents in 2011 



 

 34 

90. The reservoir capacity optimization for the Kandadji reservoir has been analyzed on the 
basis of storage capacity, power production, irrigation development, and environmental and 
social impacts. Different full supply levels were tested from 226 above mean sea level (amsl) to 
230 amsl. The optimal level was 228 amsl based on energy production of 600 GWh, resettlement 
of about 38,000 people, and securing water for 45,000 hectares of irrigation, for the city of 
Niamey, livestock, as well as for downstream use in Benin and Nigeria.  

91. The Niger Basin independent panel of experts for dam safety has reviewed the design of 
the dam and provided recommendations which are being reviewed by HCDNV. HCDNV has 
committed to include all the safety recommendations of the panel of experts and to the extent 
possible all the enhancement suggestions to ensure that there is full compliance with the Bank’s 
policy on dam safety. The designs retained for the construction of the powerhouse are technically 
sound. 

C. Financial Management 

92. A financial management (FM) assessment of HCDNV and the NBA were conducted in 
accordance with the Bank’s Financial Management Practices issued in March 2010. The 
objective of the Financial Management Assessment was to determine whether the HCDNV and 
the NBA have acceptable financial management arrangements in place to take on the project’s 
fiduciary responsibilities. The proposed FM arrangements were reviewed and found the project’s 
overall FM residual risk rating to be substantial. The project will ensure that the existing 
financial management framework for the on-going AfDB-financed Kandadji project remains in 
place. The NBA will be responsible for implementing Component 1. The HCDNV will be 
responsible for implementing components 2 and 3.  All payments related to technical assistance 
provided by ONAHA, DGGR, CAP 2 and PRODEX will be made by HCDNV.  All of these 
institutions are currently operating under the Ministry of Agriculture.  However, the following 
actions need to be completed to ensure that both the HCDNV and the NBA,have adequate FM 
arrangements to handle the additional activities under the project: (i) review the roles and 
responsibilities of the FM staff (FM Specialist and Accountant) eighteen months after 
effectiveness to determine whether additional staff are necessary based on the volume of work as 
a result of the number of increasing project activities ; (ii) before effectiveness (by September 30, 
2012), update the administrative, accounting and financial procedures manual for both the NBA 
and the HCDNV; (iii) within two months of effectiveness, HCDNV to upgrade the TOMPRO 
accounting software with multi-donor, multi-currency and multi-site features to ensure 
production of quarterly and annual financial statements; (iv) within four months of effectiveness, 
NBA and HCDNV will each recruit an external auditor based on terms of reference acceptable to 
the Bank. . The proposed FM arrangements, as summarized in Annex 3, meet the minimum 
requirements for financial management under OP/BP 10.02. 

D. Procurement 

93. A capacity assessment of HCDNV rated overall project procurement risk as High. The 
reason for this includes the risk of corruption in procurement, especially on big contracts. Large 
contract packages have already been procured under AfDB guidelines, which is similar to the 
Bank’s guidelines (“Guidelines: Procurement under IBRD Loans and IDA Credits” published by 
the Bank in May 2004 and revised in October, 2006’’and “Guidelines: Selection and 
Employment of Consultants by World Bank Borrowers” published in May 2004 and revised in 
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October 2006”). Capacity of the implementation unit for contract management is critical for the 
successful implementation of this project. Procurement will be carried out in accordance with the 
World Bank “Guidelines: Guidelines On Preventing and Combating Fraud and Corruption in 
Projects Financed by IBRD Loans and IDA Credits and Grants” known as the “2011 Anti-
Corruption Guidelines” and “Procurement of Goods, Works, and Non-Consulting Services under 
IBRD Loans and IDA Credits & Grants by World Bank Borrowers” dated January 2011; and 
“Guidelines: Selection and Employment of Consultants under IBRD Loans and IDA Credit & 
Grants by World Bank Borrowers”, dated January 2011, and the provisions stipulated in the 
Legal Agreement and the Procurement Plan approved by the Bank. The action plan in Annex 3 
will be implemented with appropriate monitoring in order to bring the procurement risk rating to 
Substantial.  

94. The procurement plan for the first 18 months of the project has been reviewed at 
appraisal and the final version of this plan was discussed during negotiations. During 
implementation, the procurement plan will be updated in agreement with the project team as 
required - at least annually - to reflect actual project implementation needs and improvements in 
institutional capacity. It will be available in the project’s database and a summary will be 
disclosed on the Bank’s external website once the project is approved by IDA’s Board of 
Directors. 

E. Environment and Social Safeguards 

95. Given its complexity, the Kandadji Program will have significant environmental and 
social impacts, positive as well as negative. Extensive due diligence has been performed by the 
Government during project preparation. This has resulted in a sophisticated set of environmental 
and social safeguards instruments as well as heightened stakeholder awareness for the need to be 
proactive in ensuring compliance with these instruments. Further details are provided in Annex 
10. 

96. The project is designated Category A as per the Bank's policy on Environmental 
Assessment (OP/BP 4.01). A comprehensive Environmental and Social Assessment including an 
Environmental and Social Management Plan (ESMP), a Biodiversity Management Plan, a 
Resettlement Action Plan (RAP), a Pest Management Plan, and a number of technical annexes 
has been prepared, consulted upon, and disclosed in the Info Shop website and in country on 
February 2012 (see Annex 10). All safeguards instruments are accessible on the HCDNV 
website. 

97. The following safeguard policies are triggered: 

i Environmental Assessment (OP/BP 4.01) – The project will have significant environmental 
impacts, negative as well as positive, including: (i) the loss of natural habitat due to flooding, 
construction activities and the infrastructure footprint; and (ii) creation of natural habitat for 
manatees, hippos, and migratory birds, because of the creation of the reservoir and the 
establishment of a protected area; and (iii) the usual environmental, human and health risks 
associated with the construction and operation of any large infrastructure. An Environmental 
and Social Impact Assessment (ESIA), an Environmental and Social Management Plan 
(ESMP), and an Environmental and Social Management Framework (ESMF) (for 
Component 3 of the Project) have been prepared and disclosed (in country and on the Info 
Shop website in February 2012) to address and mitigate the environmental and social impacts 
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of the construction sites and the operation of the dam, reservoir, and irrigation areas. NBA 
has appointed an independent environmental and social panel of experts during project 
preparation to advice on associated environmental and social risks. 

ii Natural Habitats (OP/BP 4.04) – The project will have impacts on natural habitats during 
construction and operation of the dam. The main impact will be the flooding of a 
considerable area around the reservoir. The ESIA indicates that none of the flooded terrestrial 
or aquatic habitat is critical. The new reservoir, on the other hand, will create significant new 
natural habitat and will provide better protection to manatees, hippos and migratory birds. An 
Environmental Offset as required under OP 4.01 has been included in the project design. 

iii Pest Management (OP/BP 4.09) – Given the planned development of new irrigation areas of 
up to 45,000 hectares, potentially harmful pesticides and other biocide products will be 
utilized for the control of disease vectors in the irrigated areas. A Pest Management Plan 
(PMP) has been prepared and was disclosed in country and in Info Shop website on February 
23, 2012 and February 13, 2012. 

iv Physical Cultural Resources (OP/BP 4.11) – Agreement has been reached with the Ministry 
of Culture regarding the management of chance finds and longer-term activities to preserve 
cultural assets. Chance finds procedures will be included in the contractor contracts and in 
the ESMP prepared by the Contractor. 

v Involuntary Resettlement (OP/BP 4.12) – It is expected that the Kandadji Program will have 
significant direct and indirect social impacts in its area of influence and beyond. The 
Kandadji Dam will create about 282 square kilometers reservoir and given the density of 
human settlement in the area, it is estimated that this will result in the total displacement of 
about 38,000 people in two parts. The first part, referred as “Step 1”, consists of 5,410 people 
(in or near the construction of the Kandadji Dam), who will be resettled in 2012; and the 
second part, referred as “Step 2”, consists of about 32,500 PAPs to be resettled in about five 
years when the reservoir is impounded (around 2016.) Two resettlement instruments have 
been prepared consistent with the provisions of OP 4.12 to guide this process: 

a. Step 1 - A Resettlement Action Plan (RAP) has been prepared for the first step of 
5,410 people to be displaced starting in 2012, due to the construction of the dam.  
This RAP has been disclosed in country on February 23, 2012 and at the Info Shop 
website on February 13, 2012 is currently under implementation with funding from 
the AfDB, WADB, and the GoN. The proposed Project may provide support in 
strengthening the social experts of the HCDNV and in contingencies (excluding 
funding of land acquisition and cash compensation.) The implementation of the RAP 
is being supervised by Kandadji Program Steering Committee (Comité de Pilotage, 
CdP.) 

b. Step 2 - A Resettlement Policy Framework (RPF) has been prepared to address the 
displacement of the remaining approximately 32,500 people in the dam reservoir area 
during the second step of resettlement. This resettlement is scheduled to be finalized 
by 2016, when the impoundment of the dam should take place. The RPF prepared for 
WRD-SEM APL, disclosed in February, has been recently updated to include 
additional information on the PAPs location, current estimated census numbers, 
proposed entitlement matrix, resettlement support and social measures, and a 
preliminary estimate of costs.  
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c. The RPF has been prepared because certain technical specifications relating to the 
dam and associated irrigation systems have not been finalized, including the operating 
height of the reservoir. As a result, the zone of impact cannot be determined -- 
including the area of the impoundment, the number of persons to be resettled and the 
property to be affected. In addition, while the broad area of resettlement has been 
identified by the government, the specific sites for resettlement and livelihood 
restoration (including irrigation, fisheries, livestock, trade, etc.) cannot be finalized, 
as they need to take account of the reservoir area and land allocation for irrigated 
agriculture and other activities, based on technical criteria in the feasibility studies 
that are being prepared (See Annex 10 for more details on the project zone of impact.) 

d. Beyond the technical reasons for preparing a RPF, however, other circumstances add 
significant complexity to the second phase of resettlement. These include: the fact 
that construction of the dam has commenced; the need for a detailed census of and 
extensive consultations with the PAPs and the residents of the potential host sites, and 
a recent influx of Malian refugees into the project area which is adding to the 
complexity of finalizing the census. However, OP4.12 does not cover refugees, but 
their presence adds complexity to the resettlement, and will have to be monitored 
throughout project implementation. Once these issues are known or resolved, the 
Bank will ensure through supervision that the loan recipient will make available the 
necessary resources to complete and implement the RAP for the remaining 
approximately 32,500 people in a realistic time frame. It is anticipated that the RAP 
will be prepared about 18 months after the Board date of the project. Finally, the 
financing agreement with Niger is drafted so as to ensure that the impoundment of 
reservoir, disbursements for civil works and local development activities are linked to 
progress in preparing and implementing the RAPs according to the requirements of 
the Bank’s Involuntary Resettlement policy (OP 4.12). 

 
vi Forests (OP/BP 4.36) – Forest issues include wood salvage from the future reservoir, as well 

as control of induced impacts at the periphery of the reservoir. Since the area is on the edge 
of the Sahara Desert there are no significant forests in the area, and the remaining vegetation 
is largely shrubs. 
 

vii Safety of Dams (OP/BP 4.37) – The project includes the construction of a new, 30 m high 
dam and an associated reservoir of about 1.6 billion m3 gross storage capacity. NBA has 
appointed an independent dam safety panel during project preparation to advise on associated 
dam safety risks. Dam safety documents have been prepared. 

 
viii Projects on International Waterways (OP/BP 7.50) – Since 2002, the NBA has presented 

several times the Kandadji Program to riparian countries during Council of Ministers and 
Heads of State and Government Summit (for example see Heads of State and Government 
Summit final communiqué Annex 14.) the NBA sent an updated notification to all the 
riparian countries on November 16, 2011. Seven out of eight countries have responded to the 
updated notification and have confirmed their approval of the Kandadji Program, namely 
Benin, Burkina Faso, Chad, Côte d’Ivoire, Guinea, Mali, and Nigeria12. No response has 

                                                 
12 Nigeria responded to the NBA’s riparian notification on August 24, 2012. In the response letter, Nigeria offered a 
“provisional no objection” and referred to studies and other relevant documentation which the Kandadji Program is 
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been received to date from Cameroon. However, Cameroon was represented at the Council 
of Ministers meeting in December 2002, which approved the resolution number 1 in support 
of the Kandadji dam in Niger.  

F. Communication  

98. The Kandadji Program is at the core of the GoN’s infrastructure investment program in 
support of economic growth, job creation, and accelerated poverty reduction. Discussion and 
debate on the project is therefore part of a broader national dialogue on power production, 
economic growth, and poverty reduction. In the project, the Kandadji Program represents a high-
risk, high-reward program, and will include a comprehensive communication program and 
effective systems for stakeholder consultation. Stakeholder consultations to date have shown a 
generally positive engagement with the project. 

99. The communication program has two main objectives: (i) to manage the reputational risk 
of the project to achieve a favorable implementation environment, and (ii) to provide operational 
communication support to components which involve awareness and behavior change of the 
stakeholders. 

100. Reputational risk management will be based on principles of transparency and 
inclusiveness and will be underpinned by efficient and open internal communication between the 
multiple stakeholders involved in project implementation. External communication will be 
focused on three activities: media relations, a social media campaign, and NGO and interest 
group relations. The communication strategy will be focused on presenting the challenging 
complexities of the Kandadji Program, promoting an informed dialogue, collaboration with civil 
society to maintain transparency, and openness in the external relations. 

101. Operational communication support will have a significantly greater visibility as it is 
called upon to support: (i) the relocation activities for about 38,000 people; (ii) the ESMP on 
multiple issues (i.e., cultural heritage, biodiversity, construction security, etc.); and (ii) 
educational and behavioral change communication related to management of irrigation 
technologies, the diffusion and adoption of new agricultural techniques and other local 
development activities. To achieve this ambitious program the preparation included an exercise 
in participatory strategy design. For an efficient implementation, the project will engage directly 
with a wide group of stakeholders, including informal leaders, individual farmers and traditional 
leaders, and will work in collaboration with local civil society actors, community based 
organizations, water users associations, etc. A separate pillar of the communication strategy will 
address conflict prevention and crisis communication. The project will regularly monitor the 
attitudes and beliefs of the stakeholders through a network of “listening posts” based on the 
village councils and traditional means of communication.    

102. The IDA supervision team will include a communications specialist with experience in 
operational (development) communications. IDA shall continue to proactively make available 
project-related information and dissemination to targeted stakeholders, in line with the Bank’s 
Access to Information Policy and the Africa Strategy. 

                                                                                                                                                             
meant to comply with during implementation under NBA's watch. The letter also calls on NBA to be fully involved 
in the implementation of the project at all levels.  
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Annex 1: Results Framework and Monitoring  

PROGRAM GOAL PHASE 1 AND PHASE 2 PROGRAM OUTCOME INDICATORS  

Original Program Development Objective is “to enhance 
regional cooperation, development, and sustainability of 
water resources management in the Niger River Basin.”  

Revised Program Development Objective is “to enhance 
regional coordination, development and management of 
the Niger Basin’s water resources.” 

- At least the permanent technical committee and the panel of experts of the 
Niger Basin Water Charter meet once a year and provide guidance on 
projects  

- At least one of the large scale infrastructure planned in the Niger Basin 
Investment Program has been completed.  

- Increase of irrigation area (new and rehabilitated) by at least 10,000 
hectares 

- Restore at least 10,000 hectares of land (including dune rehabilitation) 
- The 30-day average flow is above 80 m3/s in the border Nigeria- Niger 

(i.e., at Malanville station) at least 80 % of the measured period of five 
years after the completion of the Kandadji dam.  

 
Results Framework and Monitoring for the APL 2A 

 
Project Development Objective (PDO): Increase access to water for agriculture development and capacity for energy generation in the Niger part of the 
Niger Basin 

PDO Level 
Results 

Indicators* C
or

e Unit of 
Measure 

Base-line 

Cumulative Target Values** 
Freq
uen-
cy 

Data 
Source/ 

Methodolo
gy 

Responsibili
ty for Data 
Collection 

Description  

YR 1 YR 2 YR3 YR 4 YR5 YR6 
 
 

YR7 
Increased 
potential of 
hydroelectrici
ty capacity 
generation 

 

GWh/ye
ar 

 
 

 
0 

 
0 

 
0 

 
0 

 
0 

 
600 

 
600 

Annual
ly 

power 
plant 
operator 
report, 
HCDNV 
reports 

HCDNV Indicator is 
based on 
average yearly 
generation. 

Number of 
Farmer (water 
users) 
provided with 
new or 
improved 
irrigation and 
drainage 

 

Number  0 0 0 0 500 1,000 3,000 4,970 Annual
ly  

HCDNV 
reports.  

HCDNV  
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services 
Direct Project 
Beneficiaries 
(number),  
 

 

Number 
 

 946,141 953,141 965,153 968,653 981,799 1,005,543 1,029,175 
 
 
 
 

50.5% 

Annual
ly 

HCDNV 
reports. 

HCDNV Includes:Famili
es benefitting 
from energy 
from 
NIGELEC. 
Families 
benefiting from 
irrigation 
development.  
This number 
shall be seen as 
an absolute 
minimum as it 
does not include 
the number of 
beneficiaries of 
the local 
development 
component 
3.2.3, which 
will be adjusted 
in a rolling 
basis as it is a 
CDD type of 
activity. 

-of whom are 
female 
(percentage) 

% - 50.5% 50.5% 50.5% 50.5% 50.5% 50.5% 

INTERMEDIATE RESULTS 
Intermediate result (Component 1) : To strengthen the capacity of the Niger Basin Authority in implementing the Water Charter 

Institutional 
audit of the 
Niger Basin 
Authority is 
completed 
and adopted 
by the 
Council of 
Ministers  

 

Qualitative  
The 2004-

2005 
Audit of 
the NBA 

No No Complete
d 

Completed Adopted  Adopted  Adopted  Annuall
y 

NBA 
reports 

NBA  

Intermediate result (Component 2): Completion of the Kandadji hydropower plant 

Commissioni  percentage  Engineerin Bidding 
document 

Contract 
signed 

10% 25% 70% 100% 100% Quarterl HCDNV HCDNV  
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ng of the 
Kandadji 
power plant 
completed  

g study 
completed 

completed y reports, 

Number of 
mandatory 
visits 
conducted by 
the 
independent 
panel of 
experts for 
dam safety.  
Environmenta
l and social 
independent 
panel of 
experts 
conduct the 
mandatory 
visits  

 

Number  0o At least 1 
visit per 
year per 

Panel  

At least 
1 visit 

per year 
per 

Panel 

At least 1 
visit per 
year per 

Panel 

At least 1 
visit per 
year per 

Panel 

At least 
1 visit 

per year 
per 

Panel 

At least 1 
visit per 
year per 

Panel 

At least 1 
visit per 
year per 
Panel 

Quarterl
y  

Independent 
panel of 
experts 
reports  

HCDNV The 
independent 
panel of 
experts’ reports 
will contain a 
section 
reporting on the 
implementation 
of past 
recommendatio
ns. 

Intermediate result (Component 3): To develop local development activities including rehabilitated and new irrigation 

Area provided 
with irrigation 
and drainage 
services – 
New 
(hectares) and 
Improved 
(hectares). 

 

Hectares  0 0 0 1,000 1,800 2,300 2,500 2,500 Annuall
y  

HCDNV 
reports. 

NEA 1,000 hectares 
improved and 
1,500 hecates 

Women and 
youth 
beneficiaries 
of the local 
development 
initiatives 13 

 

Number  0 X X X X X X  Annuall
y 

HCDNV 
reports. 

NEA  

 

                                                 
13 This will be updated in a rolling way as it is a CDD type of activity 
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Annex 2: Detailed Project Description 

 
1. The Kandadji Program includes the Kandadji dam, which will be located on the Niger River 
in Niger, about 60 kilometers downstream from the Mali border, 187 kilometers upstream from 
the capital city of Niger (Niamey) and about 489 kilometers upstream from the Nigerian border.  

 

Figure 2: Project Location 
 
2. The proposed project will contribute to the Phase I and Phase II of the Kandadji Program and 
will finance three components: (i) institutional strengthening of the NBA; (ii) construction of 
Kandadji Program energy infrastructure (dam and power plant); and (iii) implementation of 
environmental and social safeguards and growth pole community development.  

Component 1: Institutional Strengthening of the NBA (total cost US$3  million, of which: 
regional IDA Grant US$3  million) 
 
3. This component will enhance NBA capacity for project supervision and support institutional 
strengthening of regional water resources management. 

4. The key activities funded under this component include: (i) providing support and 
supervision to project management and conducting the institutional and organizational audit of 
the NBA; and (ii) continuing support for implementation of the Water Charter. The institutional 
and organizational audit of the NBA was one of the recommendations by the 9th Heads of State 
and Government Summit of the Niger Basin, held in September 2010. The audit will update the 
2004 institutional diagnostic and assess the how completely the NBA mandate matches its role in 
practice on supervising the safeguard aspects related to large regional infrastructure, in light of 
the Niger Basin Water Charter (effective July 2010.) 
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Component 2: Construction of the Kandadji Program Energy Infrastructure (total cost 
US$498.1 million, of which: IDA US$140 million, GoN US$71.55 million, other 
Development Partners14 US$286.55million) 
 
5. This component includes financing of: (i) construction of the Kandadji Dam (including gates, 
preparation studies, and supervision); and (ii) construction of the power plant (including 
preparation studies, supervision, panel of experts, and contingencies). The figure below provides 
the sequencing of the main activities under this component. 

6. All the financing for the Lot 1 (civil works) and lot 2 (gates) has already been secured and 
agreement signed. The financing of Lot 3 is secured, but agreements with AfDB and AFD have 
not been signed yet, and the Financing Agreement will provide a legal covenant on the date for 
the availability of this funding. In the context of this project parallel co-financiers are the 
development partners funding Lot 1 and Lot 2, and joint co-financiers are the partners funding 
the lot 3 jointly with the IDA. 

 

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

IDA, ADF, AFD, AfDB, 
BADEA, EBID, IsDB, KF, SF, 

OFID, WADB

Work on the ground 
commenced as of 

March 2012

IsDB
Under Procurement 
(Pre-e-qualification 

stage)

IDA, AfD, AfDB

Procurement 
Documents (Pre-
qualification and 
bidding) under 

Review

2017
Partners Status

Lot 1: Civil Works
Parallel Financing

2012 2013 2014 2015 2016

Lot 2: Gates
Parallel Financing

Lot 3: Power Plant
Co-Financing

Partners: BADEA: Arab Bank for Economic Development; ADF: Abu Dhabi Fund; AFD: Agence Française de 
Développement; AfDB: African Development Bank; EBID: ECOWAS Bank for Investment; IDA: International 
Development Association; IsDB: Islamic Development Bank; KF: Kuwait Funds, SF: Saudi Funds; OFID: OPEC 
(Organization of the Petroleum Exporting Countries) Fund for International Development; WADB: West African 
Development Bank.

Figure 3: Sequencing of the activities under the Kandadji Program Energy Infrastructure.  

  

                                                 
14 BADEA: Arab Bank for Economic Development; ADF: Abu Dhabi Fund; AFD: Agence Française de 
Développement; AfDB: African Development Bank; EBID: ECOWAS Bank for Investment; IDA: International 
Development Association; IsDB: Islamic Development Bank; KF: Kuwait Funds, SF: Saudi Funds; OFID: OPEC 
(Organization of the Petroleum Exporting Countries) Fund for International Development; WADB: West African 
Development Bank. 
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Sub-Component 2.1: Construction of the Kandadji Dam (including gates, preparation studies 
and supervision) (total costs US$250 million, of which: GoN US$71.55 million, and other 
Development Partners US$178.45 million) 
 
7. The Kandadji Dam will increase the number of days in the year with a guaranteed average 
water flow on the Niger River above 80 m3/s at the Niger-Benin-Nigeria border, by storing water 
during wet periods and releasing it during dry periods. The Kandadji dam will be operational 
between a minimum water level of 224 meters above mean sea level (AMSL) and optimal level 
of 228 meters AMSL. The crest of the dam will accessible by a bridge connecting the left and 
right banks of the Niger River. 

8. Based on the analysis of hydrological data over the last 30 years, the associated reservoir will 
have a gross storage capacity of about 1.6 billion cubic meter. At optimal full supply level 
(OFSL), the active storage is estimated at 1.56 billion cubic meter, resulting in an impounded 
surface area of 282 square kilometers. The mean annual run-off (MAR) of 21 billion cubic meter 
indicates that the reservoir will not have significant influence on the flood season regime 
downstream; hence, the reservoir will be filled every wet season. Table 5 provides a summary of 
the characteristics of the proposed hydropower facility. 

9. The Niger Basin independent panel of experts on Dam Safety has reviewed the design of the 
dam and provided recommendations, which are being reviewed by HCDNV, as owner of the 
dam.  HCDNV is committed to include all the safety recommendations of the Niger Basin 
independent panel of experts and, to the extent possible, all the enhancements suggested.  

Table 6: Summary of main characteristics of the Kandadji dam 
Hydrology 

Catchment area 393,000 km2 
Average yearly rainfall 315 mm/year 
Average yearly evaporation 2560 mm/year 
Medium annual inflow (1948/2005) 857 m3/s (27 000 hm3) 
Max flow rate (10,000 yr data) 3,150 m3/s 

Reservoir 
Optimal Full Supply Level (OFSL) 228 amsl 
Minimum Level 215 amsl 
Minimum Operating Level (MOL) 218 amsl 
Storage at OFSL 1.6 billion cubic meters  
Active storage 1.56 billion cubic meters 

Hydraulic Works 
Main Dam: earthen type 

Crest length 8.4 km 
Crest level 231 amsl 
Maximum height 26 m 
Upstream slope 3.8 /1  
Downstream slope 2.5 /1  
Total earth volume 3,845,000 m3 

Spillway: Radial gates in main concrete dam 
Crest length 108 m 
Number of gates 18 
Size of each gate h = 6 / w = 6 m 
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Level 222 amsl 
Restitution Dissipating Basin (at 205 amsl) 
Spillway discharge capacity at OFSL 
(=MWL) 

3,150 m3/s 

Bottom Outlet: 
Number of blocs 3 
Bloc wide 20,5 m 
Level 211.45 m a.s.l. 
Guard gate h = 4.0 w = 3.0 m 
Regulating gate h = 3.4 w = 3.0 m 
Discharge (at 222 amsl – spillway level) 294 m3/s  

Left Bank Irrigation Outlet: 
Number of penstocks 1 
Downstream axis level of the penstock 211.25 amsl 
Diameter 900 mm 
Discharge capacity (at 218 amsl) 1.6 m3/s 

Powerhouse 
Type Open air 
Dimensions  l = 154.8 m / w = 53.8 m 
Minimum Operating Level (MOL) 218 amsl 
PH floor level 217 amsl 
Turbine runner axis level 204,7 amsl 
Foundation level 185,9 amsl 
Number of units 4 

Turbines: 
Type Kaplan 
Rated capacity  32.5 MW 
Discharge by turbine 237.5 m3/s 
Rotation speed 107.1 r/min 

Generators:  
Number of Unit 4 
Rated Capacity 40 MVA 
Voltage 10.3 kV 

Transformers: 
Number of Units 5 
Type Tri-phase 
Rated Capacity  40 MVA 
Rated Ratio 10.3 kV / 132 kV 

Generation and Energy 
Average Net Head (4 units at 100%) 14.83 m 
Maximum total flow 950 m3/s 
Total installed capacity 130 MW 
Guaranteed Energy 404 GWh/year 
Primary Energy 402 GWh /year 
Secondary Energy 227 GWh /year 
Average Energy 629 GWh /year 
Plant Factor 35.5% 
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10. A supervising engineer is overseeing the construction of the Kandadji dam on behalf of 
HCDNV. The supervising engineer is a reputable international firm and is already in the field, as 
the works have on ground have already started. The supervising engineer provides technical 
assistance on the following aspects of dam construction: (i) preparation of the technical 
requirements; (ii) supervision of the finalization of technical, environmental and social studies; 
(iii) consultation, launch and supervision of preparatory works; (iv) establishment of a project 
management system; (v) supervision and analysis of project costs, risks, performance; and (vi) 
regular project reporting to the HCDNV and the steering committee. 

Sub-Component 2.2: Equipment and installation of the power plant (including preparation 
studies, supervision costs, contengencies costs) (total cost US$248.1 million, of which: IDA 
US$140 million, other Development Partners US$108.1 million) 

11. The activities to be included in this component are: (i) equipment and installation of the 
power plant; (ii) supervising engineering; (iii) Niger Basin independent panel of experts for dam 
safety and for environmental and social aspects; (iv) critical studies on the energy master plan 
(including linkage with the West African Power Pool and the contractual arrangements for the 
independent operator); and (v) implementation support to the  HCDNV15 including the technical 
assistance to be provided by a firm with a confirmed track record in managing complex 
hydropower projects. The part of this sub-component to be co-funded by the AFD, AfDB, and 
the Bank will be the power plant. Based on the engineering design, the power plant will consist 
of four Kaplan turbines and be constructed at the base of the dam. The plant is an open air type 
in the body of the concrete dam. It is equipped with four Kaplan turbines with rated capacity of 
32.5 MW for a total installed capacity of 130 MW. The substation of the power plant is presently 
a 132 kV GIS with an additional transformer to feed the local network. This subcomponent will 
finance the contingencies for power plant construction, which have been estimated at 10 percent 
of the estimated US$200 million value of the power plant. The independent panels of experts for 
dam safety and for environment and social aspects have already been recruited by the Niger 
Basin Authority to review the design of large infrastructure of the Niger Basin, as needed. The 
procurement process for the recruitment of the supervising engineer will start at appraisal. 

Component 3: Implementation of Environmental and Social Safeguards and Promotion of 
Growth-Pole through Irrigation Development (including rehabilitation) and Local 
Community Development (total cost US$283.94 million, of which: IDA US$60 million, 
other Development Partners US$108.9 million, GoN US$115.04 million) 

12. The objective of this component is to ensure that the environmental and social impacts of the 
Kandadji Program are mitigated as described in the Environmental and Social Management Plan 
and the Resettlement Action Plan for the Kandadji Program, and that growth pole development 
aspects are designed in a sustainable manner and go beyond the minimum requirements for 
safeguards compliance. 

13. Under this component the agreement of development partners for the Sub-Component 3.1 
has already been signed. The agreement under Sub-Component 3.2 is under preparation (AFD). 
For Sub-Component 3.3 with the exception of the project and an agreement (AFD) under 
preparation, all the other agreements have been signed. 

                                                 
15 The proposed Project will not finance salaries, fees, honoraria or bonuses for civil servants. 
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Sub-Component 3.1:Environmental and social safeguards (total project costs US$109.1 million, 
of which: GoN: US$86.94 million, other Development partners: US$22.6 million) 
 
14. More details on the environmental and social impact assessment, the environmental and 
social management plan, and the resettlement action plan activities can be found in Annex 10. 
The environmental and social management plan has been developed to comprehensively address 
the project’s direct and indirect environmental and social impacts with the overall objectives to 
ensure the sustainable management of construction works, the reservoir and the river basin. The 
objectives of the resettlement action plan are to minimize the effects of the project on the local 
population by providing adequate compensation and relocation for people in the project area that 
will be affected by the dam and the reservoir.   

Subcomponent 3.2 Growth pole irrigation development (total project costs US$74.84 million, of 
which: IDA US$30 million, GoN: US$21.44 million and other Development partners US$23.4 
million) 
 
15. This Sub-component will support irrigation development through: (i) preparation of a master 
plan for an optimal and long term sustainable development of the Kandadji Program area (i.e., 
the 45,000 hectares of irrigated agriculture and other activities such as fishery, trade, tourism, 
livestock etc.), (ii) rehabilitation of about 1,000 hectares of existing irrigated schemes to 
consolidate food security in the area and provide lessons to the master plan to ensure adequate 
sustainability of the new schemes; and (iii) the design and implementation of an agro-business 
growth pole of approximately 1,500 hectares of diversified commercial crops downstream of the 
future Kandadji Dam, and for which private-public partnerships will be developed. It is critical to 
note that for a significant and quick up-scale of irrigation in Niger and more broadly in Africa, it 
is important to continue building on the knowledge of ways to rely more on private sector in 
irrigation. There are already some experiences in Senegal, Burkina Faso, and Zambia, and more 
is needed. This building of knowledge is particularly important in the case of the Kandadji 
program that also includes the influx of refugees putting a pressure additional stress in resources 
in an area that is already highly vulnerable.  

16. The preparation of the master plan for an optimal and long term sustainable development of 
the Kandadji Program area. The current irrigation potential in Niger is estimated at about 
270,000 hectares of which 142,450 hectares are located in the Niger part of the Niger Basin. The 
Niger Basin Authority conducted intensive work during the preparation of the Niger Basin 
sustainable development action plan (SDAP) and the Investment Program (IP), which were 
approved by the Council of Ministers and Heads of State Summit in July 2007 and April 2008 
respectively. The result is that the water availability for the Kandadji Program as a regional 
program is sufficient to develop 45,000 hectares and the GoN is planning the irrigation 
development of the Kandadji Program accordingly. The risk of water logging and salinization in 
the irrigation scheme is limited in Niger as drainage is always developed with irrigation. Indeed, 
existing schemes do not show sign of salinisation or water logging, the major issue related to 
erosion as a result of watershed degradation. Of the total 45,000 hectares, it is expected that 
about 22,000 hectares would be developed in ‘cuvettes’ where rice will be grown during two 
seasons. The balance of 23,000 hectares is located on ‘terrases’, where cereals and horticulture 
(maraichage) will be cropped during two seasons as well as 4,000 hectares of sugar cane. These 
initial assumptions will be tested in the master plan and an analysis of alternatives will be 
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provided to explore other potential scenarios that respond better to the sustainable development 
of irrigation in complement of the other sectors such as livestock, fishing, trade, etc.  

17. The rehabilitation of existing schemes. The rehabilitation will have the dual target of 
providing lessons learned to the master plan on the operation and maintenance of the schemes 
while at the same time supporting the consolidating food security investments including: (i) 
physical rehabilitation of about 1,000 hectares of existing irrigated areas; (ii) support for 
agricultural development; and (iii) institutional support for irrigation cooperatives in charge of 
managing the irrigation schemes. It is important in this effort to look at ways to rehabilitate the 
physical investment, restore the watershed catchment, and improve the institutional management 
of the rehabilitation schemes. Using existing schemes will allow transfer of the lessons learned to 
new schemes in the Kandadji Program and to other similar plans for growth pole development. 
In this sub-component, physical rehabilitation is expected to include replacement of pumps for 
irrigation and drainage, rehabilitation of infrastructure (embankments, irrigation, and drainage), 
and restore watershed catchment to decrease the threat of erosion and silting in the irrigation 
schemes. Irrigation scheme will be selected on the basis of rigorous selection criteria, including 
the unit cost of rehabilitation, economic profitability, the commitment shown by the cooperative 
for a permanent management, and the scheme’s environmental and social sustainability. Among 
the schemes likely to be considered:  

i. Namarigoungou (700 hectares) - a rice perimeter built in 1982 under a joint IDA and 
KfW funding;  

ii. Bonféba (323 hectares) - a rice perimeter built in 1991 under a European Development 
Fund (EDF) funding; 

iii. Diomana (450 hectares) - a rice perimeter rice built in 1992 under an EDF funding;  
iv. Tillakeina (78 hectares) -  poly-culture terrace rehabilitated in 1983 under an EDF 

funding; and  
v. Tula (242 hectares) - a rice perimeter built in 1975 under an EDF funding, rehabilitated in 

1991. 
18. A multi-criteria analysis based on the technical and economic studies will allow finalizing 
selection of the best perimeter for the Kandadji Program. In addition to physical rehabilitation, 
the project will support: (i) water management and plant maintenance; (ii) access to appropriate 
type of seeds; and (iii) facilitating access to inputs (fertilizers and processing) and agricultural 
equipment (units for cultivation, processing plant equipment, harvesters, etc.). Finally, 
institutional support will be provided to selected cooperatives in terms of capacity building and 
organizational management. Specifically, the project will provide support to women's groups on 
marketing of paddy and vegetable production. 

19. The agro-business growth pole. This will include the development of approximately 1,500 
hectares (downstream from the future Kandadji Dam). This area will be divided among family 
farms (FF) and private farms (PF). The allocation of plots will be on demand and application 
files will be analyzed by a National Selection Committee of the PRODEX. Access to developed 
land within the growth pole in envisioned as it follows: project will invest on collective 
infrastructure such as primary canal, feeders roads, electricity grids etc. in support to private 
investments. One third of the area developed will be allocated to land owners for compensation, 
one third will be open for competition to community members, with priority to youth and women 
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and their related groups, under the matching grants16 (Sub-Component 3.3), while the remaining 
area is expected to be developed by two or three capable private investor selected based on their 
ability to structure the local development. The purpose is to promote a market-oriented 
agriculture. A set of specifications of the agricultural investor (SAI) will be developed and used 
to channel investment activities by private developers. Costs to support development initiatives 
could be split 50-50 between state and private developers. The project will encourage and 
facilitate the installation of upstream and downstream businesses; experimental development of 
terraces will also be undertaken as part of the feasibility studies and detailed engineering on 
4,000 hectares. The focus on terraces is needed as these are the areas where diversification of 
crops (such as high value crops) can be tested and attract private investment. Aspects such are 
proximity to urban markets and export routes would be a major asset to private operators and 
local communities. Appropriate sites could be located on the left bank of the River Niger, from 
Sakoira-Upstream-Downstream to Lossa, and in the northern zone where soils are suitable for 
irrigation17. On the right bank (upstream from Gotheye) are sites of terraces that might also be 
assessed during preliminary feasibility studies. The project area will not encroach upon the land 
needed for expansion of the city of Tillabéri (the sub-reach-Tillabéri Daybéri).   
20. The project will fund technical assistance for all beneficiaries during the first two years in the 
areas of production, packaging and marketing. Women’s groups will benefit from specific 
support in product marketing. There are also potential opportunities for knowledge sharing and 
exchange of lessons learned for beneficiaries in the areas of irrigation technology and 
production, as well as in post-harvest activities. The design of the agro-businesses activity will 
also build on lessons learned elsewhere in Niger and in the region, in particular in Senegal, 
Burkina Faso and Zambia. It will also present an opportunity to provide lessons learned for other 
land-locked countries that face challenges in their agriculture development and who are facing 
regular food crisis due to climate variability. In addition, it is critical with the Sahel situation and 
large influx of refugees in Niger to scale up irrigation development and opportunities for 
generating incomes to increase the resilience of communities and the area to cope with natural 
shocks and with the surrounding political instability. This sub-component is critical for the 
successful scale-up of about 45,000 hectares of irrigation development as envisaged in the 
Kandadji Program and more broadly increase the knowledge and demonstration for successful 
private sector based up-scaling of irrigation in Africa.   
Sub-Component 3.2 Growth pole community development (total project costs US$100 million, of 
which: IDA US$30 million, GoN US$6.66 million, other Development partners US$63.34 
million) 
21. This Sub-component will provide lessons learned at the Basin level on two main aspects. First, 
while existing projects are used to implement this Sub-component, there will be a focus on paradigm 
shift and ensuring that the communities are taking full advantage of the possibility offered by an 
infrastructure such as the Kandadji Dam. It will be key to keep in mind this local development as 
another channel of sharing benefits of multipurpose dam such as the Kandadji Dam. Second, with the 
recent political situation in Mali, about 11,000 refugees are in the Kadnadji area (in Ayorou), and this 
Sub-component will also be key at exploring new challenges that are increasing in the region in 
terms of responding adequately to refugees. Indeed, how to strengthen the capacity of neighboring 
communities of the camp when there is a disparity with the better situation of the refuges in a context 
of already limited and scare resources. These situations can create potential conflicts and more is 
needed to build lessons on how to better respond to these situations.  

                                                 
16 Matching grant will not fund land acquisition 
17 See sheet ZN2-1/3 and ZN2-2/3 of the soil map. Lahmeyer International Study & Dar Al-Handasah, 2000 
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22. This Sub-component will focus on lessons from the existing successful Bank-funded programs 
under implementation in the Kandadji area related to CDD activities and activities empowering the 
private sector, namely the community action program II (CAP 2) and the Niger agro-sylvo-pastoral 
exports and markets development project (Projet de Développement des Exportations des Produits 
Agro-Sylvo-Pastoraux, PRODEX) under implementation. The use of existing projects allows being 
able to expand the range of actions as it builds on the knowledge acquired for a number of years by 
the coordination units on Bank procedures and the country procedure and realities on the ground; this 
is an optimal situation for the project. The local development component will be implemented 
through the national coordination of CAP 2 for CDD activities to be implemented by communities, in 
case of activities to be implemented by the private sector, the national coordination of PRODEX will 
implement these activities. Both project management units will be strengthened as needed to carry 
out the additional activities as a result of the project. Specifically, this sub-component will focus on: 
(i) enhancing the capacity of the newly elected municipalities’ leaders and their technical staffs; (ii) 
supporting the preparation and/or updating the municipality development plan (MDP) to ensure that 
all the MDP include the Kandadji Program’s development opportunities and vision; (iii) promoting 
social accountability be ensuring a participation of the poorest, the women, youth and most isolated 
vulnerable groups and avoiding elite capture. As per the Government of Niger decentralization policy 
and the intervention of the CAP 2, the entry point for the Kandadji local development interventions 
will be the municipality; however, the update of the MDP and annual investment plans will be 
conducted through a participatory process. This participatory process will ensure that local 
communities will be empowered to carry out most of the income generating local investment 
activities, which have the most direct benefits to the vulnerable groups (poor, youth, and women.) 

23.  As the municipalities recently elected their local government representatives, the project comes 
at an opportune time to strengthen the capacity through “learning by doing”. The update of the MDP 
will strengthen the planning capacity, and will ensure ownership of the newly elected local 
government, and their constituents, of the local development of the municipality. The updated MDP 
will outline the municipality’s development vision for a five-year period and an annual investment 
plans based on the MDP outlines investments to be undertaken during the fiscal year. However, this 
update process needs to be conducted within a given municipality but also with other municipalities 
to ensure that the inter-municipalities activities are not left out. To that effect, inter-municipal 
development plan will also be developed.  

24. To improve transparency and social accountability, the amount of funds provided by the project 
in a municipality will be publicly disclosed each year. Micro-projects, to be proposed by 
communities or private sector, will fund activities that cover the following sectors: (i) socio-
economic investments such as education (village schools, literacy programs), health (health centers, 
prevention of diseases such as HIV/AIDS/STI, Malaria etc.,), water and sanitation (wells, boreholes), 
rural transportation (rehabilitation of local roads, small construction projects); (ii) production and 
income generating activities including agriculture, fish farming and livestock (irrigation, vegetable 
growing, seed production, livestock production and fattening, cereal banks, fish farming, food 
processing, animal husbandry, beekeeping); and (iii) sustainable land and natural resource 
management activities, and ecotourism promotion. Other ways to engage communities in monitoring 
expenditure will be developed to serve the Kandadji Program and the project will coordinate with the 
Bank-funded safety Net Project under implementation in Niger to ensure synergies in areas where the 
two projects overlap. 
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Annex 3: Implementation Arrangements 

 
Annex 3.1: Project Institutional and Implementation Arrangements 

At the regional level 

1. The World Bank will enter into a credit agreement with Niger and a grant agreement with 
the NBA. Component 1, related to regional institution strengthening and capacity building, will 
be implemented by the NBA. Components 2 and 3 will be implemented by the High Commission 
for the Development of the Niger Valley (HCDNV).  
 
2. The regional level institutional setting for implementation, monitoring and evaluation of 
the ongoing first phase of the APL is as follows: (i) the Niger Basin Authority, through the 
Regional Project Management Unit (RPMU), is responsible for coordinating Component 1 at the 
regional level; (ii) a Regional Steering Committee (RSC), established in 2004 by the NBA’s 
Council of Ministers, will supervise Component 1 and for Components 2 and 3, the HCDNV will 
present progress to RSC when it meets. The RSC meets at least once a year to give overall 
guidance to the NBA, formally review progress and approve annual project work plans and 
budgets. 
 
At the national level 
 
3. A Steering Committee (Comité de pilotage, CdP), established in 2002, monitors the 
progress of the Kandadji Program. Its mandate is to support the Government of Niger in finding 
the sources of funding to implement the Program, follow up the implementation, and assess the 
Program. More specifically, the CDP’s role is to: (i) mobilize the financial resources to fund all 
the activities; (ii) ensure that all national strategies and policies are taken into account during 
implementation; (iii) coordinate and harmonize the activities of all stakeholders’; (iv) provide an 
opinion on all aspect related to the implementation; (v) ensure implementation, monitoring and 
evaluation of all the interventions; and (vi) provide all the needed political, administrative and 
technical guidance for adequate implementation.  

4. Given the Program’s importance, the CdP is chaired by the Prime Minister, with the 
Minister of Planning, Territorial Management and Community Development as its  Vice Chair. 
The CdP includes representatives from: (i) all ministries involved in the Kandadji Program, (ii) 
development partners, (iii) the NBA, and (iv) the HCDNV18, which serves as secretariat to it. 
The institutional assessment of the HCDNV conducted during WRD-SEM APL 2A project 
preparation recommends that the Steering Committee should be maintained and regularly 
informed of Project progress. The institutional assessment conducted during project preparation 
recommended that the CdP is regularly informed of project progress through: (i) quarterly 
financial and narrative reports by HCDNV; (ii) technical reports from the supervising engineers; 
and (iii) periodic technical audits of the project’s environmental and social measures and dam 
safety measures by the NBA’s independent panels of experts environmental and social aspects 
and on dam safety. 

                                                 
18 Decree no 2011-511/PRN of October 17, 2011.  
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5. A Technical Committee for Coordination (Comité Technique de Coordination, CTC)19, 
established in 2002 to assist the HCDNV in fulfilling its mission. More specifically the CTC role 
is to: (i) take into account sectoral policies in the Kandadji Program, (ii) participate effectively in 
the implementation of the Program, (iii) provide technical advices and recommendations to the 
CdP, and (iv) provide opinion on all aspects that in the judgment of the CDP or the HCDNV 
require the CTC view. The CTC is chaired by the High Commissioner of the HCDNV and 
includes representative from: (i) all ministries involved in the Kandadji Program, (ii) 
development partners, (iii) the NBA, (iv) civil society, and (iv) the HCDNV. The CTC did not 
meet on regular basis over the last three years and is being re-energized and mobilized for the 
purposes of supporting the WRD-SEM APL 2A. 

6. Implementation of project activities will be coordinated by HCDNV, under the 
supervision of the High Commissioner. Component 2 will be implemented directly by HCDNV. 
Component 3 will be implemented by the HCDNV with the technical assistance of the Ministry 
under whose authority the following entities are, including the national irrigation development 
office (Office National des Aménagements Hydro-Agricoles, ONAHA), the Directorate of Rural 
Engineering (Direction Nationale du Génie Rural, DGGR) and the national coordination of the 
second community action project (CAP 2) and the Agro-Pastoral Export and Market 
Development Project (Projet de Développement des Exportations des Produits Agro-Sylvo-
Pastoraux, PRODEX.) The implementation will be as follows for Sub-Component 3.2: HCDNV 
will hire an international consulting firm to assist on the preparation of the Master Plan, 
involving local communities, the Ministry of Agriculture and relevant ministries at central and 
local level, through the CTC. The rehabilitation of selected existing schemes will be conducted 
by HCDNV in collaboration with ONAHA and DGGR (to provide technical assistance: 
contribution to the drafting of terms of reference to select firms, review reports, participate to 
technical committee for procurement etc). Qualified consulting firms will be hired to conducted 
the technical studies and the supervision of the works for the rehabilitation and the pilot growth 
pole, and to support the eligible cooperatives for the management and maintenance of the 
schemes once rehabilitated as experienced under the emergency food support project 2 (Projet 
d’Urgence de Sécurité Alimentaire 2, PUSA 2.) Access to developed land within the growth pole 
is envisioned as it follows: project will invest on collective infrastructure such as primary canal, 
feeders’ roads, electricity grids etc in support to private investments. One third of the area 
developed will be allocated to land owners for compensation, one third will be open for 
competition to community members, with priority to youth and women and their related groups, 
under the matching grants20 (Sub-Component 3.3), while the outstanding space is expected to be 
developed by two or three capable private investor selected based on their ability to structure the 
local development. The selection of the private investor will be conducted by the national 
coordination of the PRODEX. The Sub-Component 3.3 will entirely be executed by the National 
Coordination of PAC2 under a memorandum of understanding with HCDNV. The National 
Coordination of PAC2 has successfully implemented two phases of similar program in Niger. 
Procedures and composition of committees established under PAC2 for selection of subprojects 
in the Program areas will be uplifted to respond to the program specific needs. The Government 
would ensure that local municipalities within the Kandadji area will also have a critical role in 
implementing the local development programs, which are key elements of the economic growth 

                                                 
19 Decree no2008-238/PM/HCAVN of February 5, 2008. 
20 Matching grants will not be eligible for land acquisition 
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pole concept of the Kandadji Program. Annex 3 provides more detail on the institutional 
arrangements of the project. 

7. The High Commission for the Development of the Niger Valley (HCDNV) was 
established in 2002 and since then has participated in all the steps accomplished in preparing and 
implementing the Kandadji Program. For the purpose of the AfDB-funded Kandadji Dam 
project, a project implementation unit has been established within the HCDNV in 2008. 
However, no changes have been made to the statutes of the HCDNV to specify the mandates, 
roles and responsibilities of the project implementation unit. During the preparation of the 
proposed project, an institutional audit was conducted and recommended that the project 
implementation unit be formally included in the organization chart of the HCDNV and its 
mandates, roles and responsibilities be clarified. 

8. As a recommendation of the institutional diagnostic21, a leaner, more effective and 
structured HCDNV is being established to continue to implement Components 2 and 3 of the 
project (i.e., WRD-SEM APL 2 A). HCDNV will be restructured and strengthened to address the 
many challenges of implementing, monitoring and evaluating the project and continue to be the 
Government’s arm for the overall Kandadji Program. In fact, for the purpose of the project, there 
will be a revision of the Decree 2002-267/PRN/PM and the Decree 2008-196/PRN/PM to 
restructure the HCDNV. This restructuring will have as an objective to ensure that the overall 
functions, roles, mandates and responsibilities for the implementation, monitoring and evaluation 
of the project are taken into account including fiduciary, environmental, social, communication, 
monitoring, evaluation, and coordination functions. The proposed institutional framework would 
establish within the HCDNV two levels of responsibilities: one at the central level and the other 
at the local level.  

9. At central level (i.e., in the headquarter based in the capital city Niamey), the HCDNV 
shall have a central administration empowered with the following mandates for the overall 
Kandadji Program: (i) undertake and implement the overall planning, (ii) implement 
Government’ Strategy, (iii) coordinate monitoring and evaluation of the studies in view of 
investments, (iv) implement the decisions of the CdP, (v) ensure compliance with NBA’s legal 
framework including Head of State and Government’s summit decisions, (vi) develop and 
implement an overall communication strategy, (vii) coordinate and manage procurement, (viii) 
implement and manage the administrative, financial and accounting functions, (ix) coordinate 
and prepare all required reports, and (x) develop and maintain a documentation, archives and 
information center. These mandates are consistent with the Decree 2002-267/PRN/PM of 
November 19, 2002 and will be further clarified in the amended statutes. 

10. To be more effective, the various directorates and units of the HCDNV are to be 
restructured and the following shall be established to implement the above-listed functions and 
mandates: (i) the High Commissioner shall be responsible for the overall management and 
supervision of all staff at central and local level, and (ii) four directorates shall support the 
HCDNV as follows: (a) directorate for administrative and personnel affairs, (b) directorate for 

                                                 
21 Under the proposed restructuring, the existing CdP, chaired by the Prime Minister and the CTC will remain as established in 

2002. 
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communication and information, (c) directorate for environmental and social affairs including 
local development, and (d) directorate for procurement and financial management affairs. These 
directorates shall be staffed with experts and specialists hired on merits and will benefit from 
technical assistance as appropriate. 

11. At the local level (i.e., at project area level), the HCDNV shall be equipped with a project 
management unit, which will build upon the AfDB-funded unit. Under the overall guidance and 
trusteeship of the high commissioner and with the assistance of the central directorates of the 
HCDNV, the project management unit will be in charge of: (i) serving as the interface of the 
HCDNV with all local stakeholders including contractors, local authorities, affected persons and 
other communities involved and/or affected by the project, (ii) coordinating the activities of all 
stakeholders involved in the implementation of project’s activities, (iii) preparation of  an annual 
work program and budget consistent with the overall planning and budgeting system of the 
Kandadji Program, (iv) implementation of the annual work program and budget including 
reporting and amendment as appropriate and needed during implementation, (v) reporting to the 
HCDNV and participating in regular meetings with its central units and to supervision missions, 
(vi) collecting information and data on the implementation of the Kandadji Program and making 
them available, (vii) preparing procurement plans for the project’s activities, (viii) managing 
funds allocated to it by HCDNV in accordance with the provisions of applicable procedures, and 
(ix) contributing to the review and endorsement of consultant’s reports. The project management 
unit will hold regular meetings with all the local stakeholders mentioned above to report on 
progress made in the implementation of the project including on environmental and social 
safeguards, discuss issues of implementation and define solutions. The project management unit 
will report on regular basis to the HCDNV and all of its reports will be made available to the 
public at large through disclosure on the HCDNV website and other appropriate means. 

12. The project management unit shall be headed by a coordinator and will be staffed 
adequately with specialists and experts to implement the various functions and mandates 
described above. It will be equipped with (i) an administrative, financial and procurement cell, 
(ii) environmental and social cell including environmental, resettlement and local development 
experts and specialists, (iii) a communication and coordination cell, and (iv) a technical cell. 

13. With regard to technical assistance, under the AfDB-funded project, HCDNV has 
recruited and mobilized a supervising engineer to follow up on works and construction of the 
Kandadji Dam. An engineering supervision firm for the power plant will be recruited during 
project implementation. The NBA independent panels of experts (environmental and social panel 
and dam safety panel) are already in place and have provided guidance on the Kandadji Program 
design. The panels will continue to provide guidance during the implementation phase22. Given 
the country’s limited human resources and expertise on dam and hydropower construction, the 
project shall also finance a a firm, with proven track record in implementing complex project, to 
provide technical assistance to HCDNV in: (i) coordinating project’s activities; (ii) carrying out 
financial management and procurement; (iii) coordinating among the different development 
partners projects’ activities, and (iv) supporting in the preparation of the annual work plans and 
budgets for submission to the CdP, IDA and other development partners. 

                                                 
22 The Dam Safety Panel will provide guidance until the end of construction of the regulating dam, and the 
environmental and social panel will provide guidance until the end of the project period. 
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14. The project includes technical assistance (TA) activities, studies to be conducted under 
component 2.2, to establish the operational regime of the Kandadji Dam and to prepare design 
specification of the operator. The option of the infrastrucutre to be operated by the owner with 
technical assistance will also be considered. 

15. The existing Project Implementation Manual (PIM), under the AfDB-funded project, is 
being updated. The PIM will provide guidance on roles and responsibilities as well as on the 
technical, administrative, financial and accounting procedures, procurement arrangements, and 
the safeguard procedures. It is expected that HCDNV will establish MoU/agreements with key 
ministries that would formalize cooperation arrangements described in the PIM. 

B. Financial Management and Disbursement 
 
16. A financial management (FM) assessment of the HCDNV and the NBA was carried out 
at in accordance with the Bank’s Financial Management Practices issued in March 2010. 
Overall, the project’s residual financial management risk is rated as Substantial. The HCDNV 
will have overall financial responsibility for Components 2 and 3 while the NBA will have the 
overall financial responsibility over Component 1. The current FM arrangements in place for the 
proposed project, at both the NBA and HCDNV, meet the minimum fiduciary requirements 
under the Bank’s OP/BP10.00 on Investment Lending. Both the NBA and HCDNV have 
adequate financial management staff in place.  Their roles and responsibilities will be revised to 
include the additional workload under the proposed project. After eighteen (18) months of 
implementation, the Bank will carry out an assessment to determine whether additional staff will 
be necessary. All operational procedures will be documented in the administrative, financial and 
accounting procedures included in the project implementation manuals, which will be updated in 
both entities. Project financial management arrangements will operate as follows: 
 
17. Funds Flow: Two designated accounts (DA) will be opened in a commercial bank in 
Niger that is acceptable to the Bank and managed by the NBA and HCDNV according to the 
disbursement procedures described in the disbursement letters. The currency for the designated 
accounts will be the Franc CFA (FCFA).  Documentation for all transactions shall be retained by 
the two entities and shall be made available for audit and to the Bank and its representatives, if 
requested. All payments for technical services provided by ONAHA, DGGR, CAP 2 and 
PRODEX under component 3 will be paid for by HCDNV directly.  Detailed disbursement 
procedures will also be stipulated in each entity’s updated administrative, financial and 
accounting procedures. With regard to component 2.2 in which there will be joint co-financing, 
each financing institution (IDA, FDA and AfDB) will contribute its respective percentage as 
agreed for each invoice submitted. 

18. Counterpart funds:  For components 2 and 3, the allocations will be made and included in 
the budget law for submission to parliament for enactment each October for the funding of 
activities for the following fiscal year.  A segregated Project Account will be opened in a bank 
acceptable to the Association in which Project counterpart funds will be deposited on a quarterly 
basis, and based on planned activities and cash projections. 
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19. Budgeting: the budget process will be clearly stipulated in the administrative, financial 
and accounting procedures. Annual budget and work plans for Components 2 and 3 will be 
coordinated and prepared by the HCDNV, while those relating to Component 1 will be 
coordinated and prepared by the NBA.  For the HCDNV, the annual budget and work plans for 
Components 2 and 3 will be approved by the Steering Committee with Bank no-objection at the 
beginning of the year. Any changes in the budget and work plans will also be approved by the 
Committee with the Bank no-objection.  The annual budget and work plans for Component 1 
will be prepared by the NBA and approved by the regional steering committee with the Bank’s 
no-objection at the beginning of each year.  In addition, the HCDNV Steering Committee and the 
Regional Steering Committee of the NBA will: (i) discuss and review implementation strategies; 
and (ii) monitor and assess the implementation and results of the project. The staff carrying out 
activities under component 3 that will be implemented by CAP 2 and some of PRODEX staff 
will be paid for directly by HCDNV as is the case for all other service providers, provided that 
they are not civil servants. 

20. Accounting: The current administrative, financial and accounting procedures manual that 
details and documents the project accounting, policies and procedures at the NBA and at the 
HCDNV will be updated to include the additional activities of the proposed project. The 
updating of these manuals is in progress and the final drafts are expected by September 30, 2012.   
The existing TOMPRO accounting software at HCDNV will be upgraded with multi-project and 
multi-site capabilities to facilitate processing of financial information and to prepare interim 
financial statements and annual financial statements. The NBA has the TOMPRO accounting 
software in place for financial information processing. Detailed FM documentation will be 
maintained in the project files for both implementing entities. 

21. Staffing arrangements:  NBA will make use of the existing fiduciary staff currently 
implementing an ongoing Bank funded project.  By effectiveness, the HCDNV will be 
restructured and part of the restructuring will entail integrating the national executing agency 
(NEA) staff currently working on the project components funded by the AfDB and the IDB.  The 
FM teams in the NBA and HCDNV will be responsible for collecting and controlling the 
invoices, maintaining the books of account, processing financial data, making payments to 
suppliers and service providers, monitoring the approved budget and preparing the quarterly and 
annual financial reports.  Currently, both the NBA and HCDNV have adequate FM staff in place.  
After eighteen (18) months of implementation IDA will evaluate the performance of staff to 
determine whether recruitment of additional FM staff dedicated to the proposed project will be 
necessary. 

22. Internal controls and Internal Audit: The Steering Committee and the Regional Steering 
Committee of the HCDNV and the NBA respectively, will ensure that staffing arrangements in 
the financial management department in both entities are in place and sufficient to ensure 
adequate internal controls, preparation, approval and recording of transactions as well as 
segregation of duties.  The NBA has an Internal Audit Department in place.  With regard to the 
HCDNV the Financial Controllers who carry out financial inspection in the Ministry to which it 
is attached will play the role of internal auditors. The financial management and administrative 
procedures will be outlined in the updated administrative, financial and accounting manual for 
each implementing entity. The update of these manuals has been negotiated as an effectiveness 
condition. The updating of the manual in the two entities is currently in progress and final drafts 
are expected on September 30, 2012. 
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23. Financial reporting: The HCDNV will be responsible for the overall reporting on the 
implementation of Components 2 and 3 while the NBA will be responsible for the overall 
reporting on the implementation of Component 1. The commissioner of the HCDNV and the 
Executive Secretary of the NBA will ensure, through the financial management specialist at their 
entities, that the quarterly Interim Financial Reports are prepared and transmitted to the Bank in a 
timely manner.  The reporting format will be documented in the updated administrative, financial 
and accounting manual.  The quarterly Interim Financial Reports will be furnished by the two 
entities to the Bank no later than 45 days after the end of the quarter.  Annual financial 
statements will be prepared and approved by the Steering Committee (HCDNV) and the 
Regional Steering Committee (NBA) and will be subject to annual external audits. 

24. Local Development Activities:  These will include matching grants for sub projects to 
eligible beneficiaries in selected communes under sub component 3.3.  The sub project activities 
will be included and regularly adopted in the respective Commune’s Communal Development 
Plans and Annual Investment Plans.  For the implementation the matching grant for sub projects 
agreement memorandum of understanding will be signed with Ministry under which Community 
Action Program Phase 2 operates for the management and implementation of the mentioned 
activities. 

25. External audits: The annual financial statements of the project prepared by the HCDNV 
and the NBA as well as the system of internal controls will be subject to an annual audit by a 
reputable, competent and independent auditing firm, based on terms of reference satisfactory to 
the Bank. The auditors will provide an opinion on the financial statements of the project prepared 
by both entities as per auditing standards acceptable to the Bank. The audit reports will be 
submitted to the Bank not later than six months after the end of each financial year.  In addition 
to the audit report, the auditors will also provide a management letter detailing the status of the 
internal control systems in the NBA and the HCDNV. 

26. Supervision missions: In addition to the regular internal and external audits, the World 
Bank task team will conduct regular supervision missions on a half-yearly basis. During these 
supervision missions, Bank FM staff will evaluate the FM arrangements to ensure that they 
remain adequate for implementation of the project. 

Table 7: Financial Management Action Plan 

Action Indicative Date Institution Responsible 

Recruitment of external auditor Within 4 months of effectiveness NBA  and HCDNV 

Assess the need for additional FM staff 18 months after implementation IDA 

Update the manuals of procedures and 
implementation (which includes FM 
manual) 

September 30, 2012  NBA  and HCDNV 

Update the accounting software Within 2 months of effectiveness HCDNV 
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Disbursements arrangements  

27. Disbursements from the Bank Grant and Credit will follow the transaction-based method, 
i.e.statements of expenditure (SOEs). Other disbursement arrangements will include Direct 
Payments, Reimbursement, and Special Commitments. The initial deposit into the Designated 
Accounts will be submitted with a Withdrawal Application requesting for the maximum ceiling 
amount as per the disbursement letters of the implementing entities. . Subsequent disbursements 
into the DA will be based on SOEs and accompanied by Withdrawal Applications, bank 
statements and bank reconciliations. The supporting documentation for requests for direct 
payment should include records which provide evidence of eligible expenditures (copies of 
receipt, supplier’s invoices). See Table 8 for the disbursement categories and Figure 4 for the 
IDA flow of funds. Table 8 encompasses, besides the IDA financing for the credit and grant, two 
categories (2 and 6) which are financed by other donors and have been included to highlight the 
delineation of co-financiers. 

Table 8: Disbursement Categories 

Category 
Amount of the Credit 

Allocated (expressed in USD 
millions) 

Percentage of Expenditures 
to be Financed 

(inclusive of Taxes) 
(1) Goods, consultants 
services, operating costs and 
Training for Component 1 of 
the Project 

3.00 100 % 

(2) Goods, works and 
consultants services for 
Component 2.1 of the Project 

0  

(3) Goods, works and 
consultants services for 
Component 2.2 (i) of the 
Project  

34.47 51.5% 

(4) Goods, works and 
consultants services for 
Component 2.2 (i) of the 
Project 

80.43 51.5% 

(5) Consultants services, 
Operating Costs and Training 
for Component (ii), (iii) and 
(iv) of the Project  

25.10 100% 

(6) Goods, works, consultants 
services, Operating Costs and 
Training for Component 3.1 
of the Project 

0  

(7) Goods, works, consultants 
services, Operating Costs and 
Training for Components 3.2 
and 3.3(a) and (b)(i) of the 
Project  

42.00 100 % 

(8) Matching Grants under 
Component 3.3(b)(ii) of the 
Project 

18.00 
100% of amounts disbursed 

for Sub-Project goods , works 
or services 

TOTAL AMOUNT 203.00  
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Figure 4: IDA Funds Flow 
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C. Procurement 
 
28. Procurement arrangements: Procurement activities for this project will be carried out by 
NBA for Component 1 and by HCDNV for Components 2 and 3. These entities will have overall 
responsibilities in carrying the following activities: (i) managing the overall procurement 
activities, and ensuring compliance with the procurement process described in the relevant 
manuals; (ii) preparing and updating the procurement plan annually; (iii) preparing bidding 
documents, draft Requests for Proposals (RFP), evaluation reports, and contracts in compliance 
with Bank procedures; and (iv) seeking and obtaining approval of national entities and/or IDA on 
procurement documents as required.  
 
29. Procurement will be carried out in accordance with the World Bank “Guidelines: 
Guidelines On Preventing and Combating Fraud and Corruption in Projects Financed by IBRD 
Loans and IDA Credits and Grants” known as the “2011 Anti-Corruption Guidelines” and 
“Procurement of Goods, Works, and Non-Consulting Services under IBRD Loans and IDA 
Credits & Grants by World Bank Borrowers” dated January 2011; and “Guidelines: Selection 
and Employment of Consultants under IBRD Loans and IDA Credit & Grants by World Bank 
Borrowers”, dated January 2011, and the provisions stipulated in the Legal Agreement and the 
Procurement Plan approved by the Bank. Operating costs include, inter alia, non-civil servant 
support staff salaries, office space, utilities and office supplies, bank charges, communications, 
vehicle operation, maintenance and insurance, building and equipment maintenance costs, and 
travel costs. These will be procured in accordance with administrative procedures, acceptable to 
the Bank and detailed in the relevant manual. The procurement (of works, goods, and non-
consulting services) and the consultant selection methods, prequalification, estimated costs, prior 
review requirements, and time-frame will be agreed in the Procurement Plan. Activities where 
there is no contribution from the Bank in their funding will follow the procurement procedures of 
their financers. The Procurement Plan will be updated at least annually or as required to reflect 
actual project implementation. The Bank’s Standard Bidding Documents (SBD) or documents 
satisfactory to the Association will be used. To the extent practicable, the Bank’s Standard 
Bidding Documents for goods and Standard Requests for Proposals for proposals, as well as all 
standard evaluation forms, will be used throughout project implementation. 
 
30. Assessment of Procurement Capacity. An assessment of the agencies capacity to 
implement procurement was carried out by the Bank’s procurement specialist during project 
preparation. This assessment was updated and finalized during appraisal. The assessment 
reviewed the organizational structure for implementing the project and the interaction between 
the different agencies involved in the project. 

 
31. The assessment was conducted on the NBA (for Component 1) and the HCDNV (for 
Components 2 and 3.) The assessment found that, through the existing project staff, the NBA 
possessed acceptable know-how, technical expertise and experience in Bank procurement 
procedures. The HCDNV includes two directorates involved in procurement; one in charge of 
technical aspects and the other in charge of administrative and financial management, including a 
procurement unit. The technical experts also have insufficient experience conducting technical 
procurement aspects of complex contracts, e.g., preparing bidding documents and technical 
evaluations. The procurement unit is staffed by an expert with limited qualifications and 
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experience in procurement generally, and no experience with World Bank procedures. In 
conclusion, the HCDNV has limited experience in procurement procedures and no experience in 
the Bank’s procurement procedures. However, it is important to note that under the existing 
AfDB-funded project there is already an existing technical assistance program that supports the 
HCDNV in implementing the Kandadji Program. Because of the additional activities, the project 
will also provide a technical assistance (a firm with a track record on managing contract for 
similarly complex programs). This technical assistance from the AfDB-funded project and the 
project are needed with the significant increase of activities and need for adequate management 
with the start of the building of the dam (since March 2012.) 

32. The overall project risk for procurement was rated High based on the major contracts that 
will be procured at the HCDNV level. The key risks identified are:  

(i) Staff involved in the project who may not have experience with complex technical 
procurement will be responsible for process control and approval. This could cause 
mis-procurement and delays in procurement decisions, leading to slowness in 
procurement decisions, reputational risks to the Bank and the project, and delays in 
attaining the PDO, 

(ii) Procurement in a hydropower market with fewer bidders (due to debarment) can 
restrict competition and possibly increase prices and collusion risks, 

(iii)Corruption risk in procurement of big contracts taking into account the IFC’s 
enterprise survey which reports that 43.4 % of firms are expected to give gifts to 
secure a contract in Niger.  

(iv) Finally, governance and corruption at the local level.  During WRD-SEM APL1, two 
integrity issues arose: (a) a bidder provided wrong references and bid security and 
the regional project management unit alerted the World Bank upon confirmation of 
this information; and (b) a former procurement specialist received two salaries from 
two different projects for two months. He did not disclose the situation to the two 
coordinators. The procurement specialist resigned from one project and reimbursed 
the two months of salary received from the other project. The project will implement 
a governance plan to mitigate integrity risks. 

33. The residual project risk for procurement is Substantial after adoption of the following 
mitigation measures:  

(i) A technical assistance in the area of contract management (provided by a firm with a 
track record in the management of similar complex program) will be recruited to 
support the HCDNV. This technical assistance to the HCDNV will also provide 
support in procurement and in the coordination among different contracts of the 
Kandadji Program;  

(ii) All procurement of big contracts will be supervised by high level technical assistance 
and thoroughly reviewed  by the Bank;  

(iii) The Borrower will regularly update its market survey and cost estimates; 

(iv) A manual of administrative, financial and accounting procedures will be prepared as a 
condition of effectiveness to clarify the role of each team member involved in the 
procurement process, the maximum delay for each procurement stage, specifically with 
regard to the review, an approval system and signature of contracts; 
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(v) A workshop will be organized at the beginning of the project to train all key 
stakeholders involved in procurement on Bank procurement procedures and policies; 

(vi) An adequate filing system will be set up for the project records at the HCDNV. The 
project will finance appropriate equipment and the technical assistance firm will 
support the HCDNV to ensure compliance with Bank procurement filing manual.  

(vii) Qualified engineering firms will be recruited as the supervising engineer to insure the 
supervision, verification and certification of works. 

(viii) The Niger Basin independent panels of experts on environmental and social aspects 
will continue to insure compliance with environmental and social and dam safety 
aspects.  

34. It is critical to note that the technical assistance to be provided by a firm with a track 
record in the procurement and contract management of similar complex program is different 
from the supervising engineer, whose role is purely on engineering details of implementation. 
The technical assistance will also be designed to be another mean to check that contractors and 
supervising engineer (identified above in (iv)) are adequately delivering on their contracts. This 
use of technical assistance will support the governance action plan to be developed during 
implementation with support from the integrity department.   
 
35. Advance Contracting and Retroactive Financing. To accelerate program implementation, 
the Borrower is proceeding with the initial procurement steps before signing the related Financial 
Agreement. The procurement procedures, including advertising, have been and will continue to 
be done in accordance with the Bank’s Guidelines in order for the contracts to be eligible for 
IDA financing, and the normal IDA review process will be followed in accordance with the 
Procurement and Consultant Guidelines. For Component 1, the advance financing is equivalent 
to US$ 25,000 that relates to cost of publishing the expression of interest for consultant to 
support the NBA. For Components 2 and 3, the amount of the advance financing is about US$ 5 
million and will relates to (i) technical assistance under Component 2, (ii) social studies (such as 
census) and activities on the strengthening of the municipalities, and implementation of 
economic local development activities (CDD) under sub-component 3.3 of the project.  

 
36. Single sources. There are two single sources used one under Component 1 and the other 
under Component 2. Under Component 1, the single source will be used to extend the contract of 
the staff under the Regional Project Management Unit, currently implementing the WRD-SEM 
APL1, this will (i) ensure that the link between the APL 1 and APL 2A, and (ii) be cost efficient 
as it will avoid recruiting another project management unit staff as the incremental work does not 
justify this new recruitment. Under Component 2, the single source will be used for the 12 
consultants under panel of experts as the panel was recruited for the Niger Basin Authority with 
a mandate to review all large water infrastructures for the Niger Basin. As such, the Panel can 
not be renewed at each phase of the APL or for each new Project.  
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37. Contracts with Borrower owned universities, research centers and institutions. Under the 
project, social studies will be conducted by the University of Niamey, the national institute of 
statistics, and other national institutions. Because of the current security threats in the Kandadji 
Program area, especially close to the Mali border, there is limited interest of foreign firm to take 
assignment. In addition, the social context in the Kandadji Program is complex and needs to be 
conducted by experts who have a deep knowledge of the socio-cultural specificities of the area. 
Because of the absence of a suitable private sector in the country, the participation of the 
University of Niamey, the national institute of statistics and other national institutions is critical 
to project implementations.   
 
38. Advertising. A comprehensive General Procurement Notice will be prepared by the 
Borrower and published in the United Nations Development Business online (UNDB online) 
following Board Approval, to announce major consulting assignments and any international 
competitive bidding (ICB). The General Procurement Notice shall include all ICB for works, 
goods, and non-consulting services contracts and all large consulting contracts (i.e.,, those 
estimated to cost US$200,000 equivalent or more). In addition, a specific procurement notice is 
required for all works and goods to be procured under ICB in UNDB online. Requests for 
Expressions of Interest (EOI) for consulting services expected to cost more than US$200,000 
equivalent shall be advertised in UNDB online. An EOI is required in the national gazette, a 
national newspaper, or an electronic portal of free access for all consulting firm services 
regardless of the contract amount. In the case of national competitive bidding, a specific 
procurement notice will be published in the national gazette, a national newspaper, or an 
electronic portal of free access. Contract awards will also be published in UNDB, in accordance 
with the Bank’s Procurement Guidelines (para. 2.60) and Consultants Guidelines (para. 2.28). 
 
39. Requirements for National Competitive Bidding. Works, goods and non-consulting 
services contracts will use national competitive bidding (NCB) procurement methods in 
accordance with national procedures using Standard Bidding Document acceptable to IDA and 
subject to the additional requirements: 
 

(i) In accordance with paragraph 1.16 (e) of the Procurement Guidelines, each bidding 
document and contract financed out of the proceeds of the Financing shall provide that: 
(a) the bidders, suppliers, contractors and their subcontractors, agents, personnel, 
consultants, service providers, or suppliers shall permit the Association, at its request, 
to inspect all accounts, records and other documents relating to the submission of bids 
and contract performance, and to have said accounts and records audited by auditors 
appointed by the Association; and (b) the deliberate and material violation of such 
provision may amount to an obstructive practice as defined in paragraph 1.16 (a)(v) of 
the Procurement Guidelines:  

(ii) Bids are awarded to the lowest evaluated bidder proven this bidder is qualified; 

(iii) Invitations to bid shall be advertised in national newspapers with wide circulation;  

(iv) The bid evaluation, qualification of bidders and contract award criteria shall be clearly 
indicated in the bidding documents; 
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(v) Bidders shall be given adequate response time (at least four weeks) to submit bids from 
the date of the invitation to bid or the date of availability of bidding documents, 
whichever is later; 

(vi) Eligible bidders, including foreign bidders, shall be allowed to participate; 

(vii) No domestic preference shall be given to domestic contractors and to domestically 
manufactured goods;  

(viii) Bids are awarded to the lowest evaluated bidder proven this bidder is qualified; 

(ix) Fees charged for the bidding documents shall be reasonable and reflect only the cost of 
their printing and delivery to prospective bidders, and shall not be so high as to 
discourage qualified bidders. 

 
40. The Kandadji Program involves many co-financers for any given procurement package. 
For example, the World Bank, the AfDB, and the AFD will jointly co-finance the equipment and 
installation of the hydropower plant. Given this large contract (equipment and installation of 
hydropower plant), the National Contract Watch Initiative with a pro-active engagement of 
CSOs will be involved in monitoring the Kandadji Program to insure that the intended benefits 
for the citizens are realized in a timely manner throughout the project cycle.  
 
41. Implementation readiness. The following actions were initiated/carried out during the 
preparation of this project:  

(i) A detailed procurement plan for the first 18 months of the project has been prepared 
and finalized during negotiations. 

(ii) The General Procurement Notice (GPN) has been prepared during appraisal and will 
be advertised locally and in the United Nations Development Business (UNDB) 
online after Board approval. 

(iii)The procurement documents for the equipment and installation of the hydropower 
plant, the biggest contract under the project, prequalification documents and bids are 
being completed.  
 

42. Details of Procurement Arrangements: The tables below provide the list of the main 
contracts. Information on sequencing of main lots and available funding are available in Annex 2 
in the detailed description of Components 2 and 3.  
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Table 9: List of Works, Goods, and Non-Consulting Services contract packages to be procured 

Description 
Estimated 

Cost 
(US$ ) 

Procure-
ment 

Method 

Domestic 
Preference 

(yes/no) 

Review 
by IDA 

(Prior / Post) 
Comments 

Equipment and 
installation of power 
plant  

223,000,000 International 
Competitive 

Bidding 
(ICB) 

No Prior To be funded under IDA credit. IDA 
will finance USD114 million of the 
total amount; the rest will be 
financed by AFD and AfdB. The 
team is reveiewing the pre-
qualification and the bidding 
documets. The contract is expected 
to be signed by July 2013.  

Contruction of 1,500 
hectares irrigation 
perimeters  

20,000,000 ICB Yes Prior  

Works for rehabilitation 
of about 1,000 hectares 

5,000,000 ICB Yes Prior  

Printing for 
communication 
campaign 

120,000 Natoinal 
Competitive 

Bidding 
(NCB) 

No Prior To be funded under IDA credit. 

Computers and IT 
equipement 

100,000 NCB No Prior To be funded under IDA credit. 

Furniture  50,000 Shopping No Post To be funded under IDA credit. 
CDD activities  5,000,000 CPP23  Post The mthode used will be similar to 

the the description available in the 
PIM of the PAC 2 for small 
investment activites (CDD)  

 
43. Contracts estimated to cost above US$3,000,000 for works and US$300,000 for goods 
per contract, the two first NCB contracts for works and goods, eventually others as identified in 
the procurement plan and all Direct Contracting will be subject to prior review by IDA. 
 
Table 10: List of consulting assignments with selection methods and time schedule 

Description of Assignment 
 

Estimated 
Cost 
(US$ ) 

Selection 
Method 

Review 
by IDA 
(Prior / Post) 

Comments 

Technical assistance from a 
firm with proven track record 
in the procurement and 
contract management of 
similarly complex programs.  

7,500,000 Quality and 
Cost Based 
Selection 
(QCBS) 

Prior Under IDA credit. This TA will be 
critical for managing contract and 
avoiding unecessary delays and cost 
over-run.  
The contract is expected to be signed 
in July 2013.  

Supervising Engineer (Power 
plant Supervision)  

9,140,000 QCBS Prior To be funded under IDA credit.  

Experts of the dam safety and 
environmenal and social 
ascpects (12 experts)  

2,500,000 Single Source Prior To be funded under IDA credit. This is 
the toal cost (including trip and field 
visists) of the NBA’s panel of experts 
have already been recruited under APL 
1 and their contract wil be amended to 
reflects this activity under APL 2A. 

                                                 
23 Community Participation in Procurement 
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Description of Assignment 
 

Estimated 
Cost 
(US$ ) 

Selection 
Method 

Review 
by IDA 
(Prior / Post) 

Comments 

These are 12 individual contracts and 
these experts will be retained during 
all the implementaiton of the project.  

Consutlants of the regional 
project management unit  

1,5000,000 SS  Prior To be funded under IDA grant. The 
regional project management unit of 
the APL 1 will be funded starting from 
February 2013.  

Technical assistance for 
communication  

90,000 Consultatnts’ 
Qualifications 

Selection 
(CQS) 

Prioir Under IDA credit 

Environmental and social 
impact assesment (including 
resettlement action plan) for 
4,000 hectares development  

500,000 QCBS Prior  Under IDA credit. Expression of 
interest has been published and ToR is 
being reveiwed by the Bank.  

Feasibility study, detailed 
engineering, and supervision 
for the development of 4,000 
hectares  

3,000,000 QCBS Prior Under IDA credit. The Bank has 
provided comments on the first draft 
evaluation report of the expression of 
interest and request for proposals. 
Contract expected to be signed by 
January 2013.  

Feasibility study and 
supervision rehabilitation 
1,000 hectares 

500,000 QCBS Prior  

Technical audit RAP  67,000 CQS Prior  
Update of the municipality 
development plan 

335,000 QCBS Prior  

Energy master plan  3,000,000 QCBS Prior  Under IDA credit.Contract expected to 
be signed by July 2013.  

Kandadji program 
development master plan 
(irrigatoin, fishery, etc.) 

4,000,000 QCBS Prior  Under IDA credit. Contract expected 
to be signed by March 2013. 

Institutional audit 200,000 QCBS Prior Under IDA grant 
Audits for the first two years  120,000 Least Cost 

(LC) 
Prior Under IDA grant for the Component 1 

and IDA credit for Components 2 and 
3.  

 
44. Contracts estimated to cost above US$200 ,000 for firms, and US 100 000 for 
individuals,  per contract, the two first contracts for each category ( firms, individuals) for 
HCAVN eventually others as identified in the procurement plan and all Single Source Contract 
will be subject to prior review by IDA. 
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D. Monitoring and Evaluation 
 
45. The project-level monitoring and evaluation (M&E) framework will track progress in 
implementation, measure intermediate outcomes, and evaluate project impacts. The results 
framework in Annex 1 outlines key performance indicators, data collection methods, a timetable 
for collection, and responsible agencies. This framework will be used to supervise and monitor 
implementation of the project. Detailed processes, responsibilities, and templates for the M&E 
framework will be included in the Project Implementation Manual. 
 
46. The NBA and the HCDNV will be responsible for the overall management and 
implementation of the project’s M&E framework. The NBA will be responsible for the M&E for 
Component 1 and the HCDNV will be responsible for Components 2 and 3. The management 
and implementation of the M&E framework will include maintaining a project database, 
managing the flow of information, and producing periodic monitoring reports. The NBA and the 
NEA will each recruit an M&E specialist to ensure they have the capacity to coordinate data 
gathering. 
 
47. As described in the results framework in Annex 1, data will be collected at regular 
intervals to monitor the project development objective indicators and the intermediate outcome 
indicators. 
 
48. HCDNV will be responsible for the data collection, analysis and dissemination of 
monitoring results for Components 2 and 3. It will obtain the data from many sources including 
reports from contractors, consultants, supervisory engineering firms, electricity producers, 
technical partners, the dam safety panel, the environmental and social panel and from staff based 
on site. The NBA will be responsible for the data collection, analysis and dissemination of 
monitoring results only for Component 1.   
 
49. The monitoring results for Components 2 and 3 will be complied by HCDNV into a 
quarterly progress report which will describe the main achievements of the project. The progress 
report will include complete information on contracts, procurements, disbursements, information 
on the project’s financial status, inputs, and the PDO results indicators and intermediate results 
indicators to track project status. The progress reports will be reviewed by the Kandadji Program 
Steering Committee (CdP) and used by development partners for project monitoring and 
evaluation. A summary of the narrative quarterly reports will be made public. The NBA will 
compile, for Component 1, a yearly report to be reviewed by the NBA’s Regional Steering 
Committee.  
 
50. The Niger Basin independent panel of experts on environmental and social aspects and 
on dam safety will carry out periodic missions to the Kandadji Dam to review compliance 
undertakings outlined in the ESMP. Reports of the technical auditor will be reviewed by the 
RPSC and the Program Steering Committee (CdP) and will be used by development partners to 
monitor adherence to the environmental and social management measures outlined in the ESMP. 
The HCDNV will use the independent panels of experts as a tool to monitor compliance with the 
ESMP and to take remedial action if any non-compliance issues are revealed. A summary of the 
Niger Basin independent panel of experts’ reports on environmental and social aspects will be 
made public, while the reports on dam safety, for security reason, will not be made public.  
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Annex 3.2: Program financing plan and budget 
 
Table 11: The Kandadji Program Cost (2012) for Phase I and Phase II by Component and Source 
of Financing 
  

Components of the 
Kandadji Program  

   

Cost 
estimat

e 
 

Financing plan  
ABE
DA5 

ADF AF
D 

AfDB EB
ID 

IDA IsD
B 

KF OFID SF WA
DB 

GO
N 

Component 1: Institutional 
Strengthening of the NBA   

3      3 0      

Component 2: Construction 
of the Kandadji Program 
Energy Infrastructure  

498.1 10 10 48.1 94.99 7.5 140 50.00 20.00 15.00 20.00 10.96 71.55 

Component 3: 
Implementation of 
environmental and social 
safeguards  and growth pole 
community development. 

283.94   44.2 34.43  60     35.28 115.04 

Total project cost  785.04 10 10 92.3 124.41 7.5 203 50.00 20.00 15.00 20.00 46.24 186.59 

 
Table 12: Detailed Project Cost.  
 Project Cost By Component and/or Activity Loca

l 
US$ 
milli
on 

Forei
gn 
US$ 
millio
n 

Tota
l  
IDA 
US$ 
milli
on 

Parall
el 
Finan
cing 
(inclu
ding 
GoN)  
US$ 
millio
n 

Grand 
Total 
US$ 
million 

  Component 1. Institutional strengthening of the NBA   

a. Strengthening & capacity building of NBA:                
i) Participate to the update & implementation of the NBA capacity building 

program 
0.05  0.05  0.10   0.10  

ii) Support Project Management and Supervision:      

    - Preparation of the Update of the Project Implementation and Financial 
Manuals 

0.01 0.08 0.09  0.09 

    - Project Management Team costs 1.00  1.00  1.00 

    -Consultant supporting the Water Charter  0.50  0.50  0.50 

    - External Independent Financial Audits (once a year) 0.10  0.10  0.10 

  Operational support to NBA National Focal Structures   0.40 0.05 0.45  0.45 

iii) Institutional and organizational Audit of the NBA  0.58  0.58  0.58 

vii
i) 

Support to the development and application of a Water Charter for the Niger 
Basin 

0.09 0.09 0.18  0.18 

  Total Component 1 Costs 2.73 0.27 3  3 

  Component 2. Construction of the Kandadji Program energy infrastructure.  

i) Construction of the Kandadji Dam (including gates, studies, and 
supervision)  

   250 250 

ii) Equipment and installation of the power plan (including supervising costs 
and studies)  

     

a) Equipment and installation of the power plant  43 65.2 114.9 108.1 223 

b) Energy master plan study (including link to the West Africa Power Pool and 
independent operator) 

1 2 3  3 

c) Niger Basin independent panel of experts  0.86 2.5 3.36  2.5 

d) Supervising engineer  0.14 9 9.14  10 
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 Project Cost By Component and/or Activity Loca
l 
US$ 
milli
on 

Forei
gn 
US$ 
millio
n 

Tota
l  
IDA 
US$ 
milli
on 

Parall
el 
Finan
cing 
(inclu
ding 
GoN)  
US$ 
millio
n 

Grand 
Total 
US$ 
million 

e) Technical Assistance  2 5.5 7.5  7.5 

 f) Support and operating cost to the HCDNV  1 1.1   2.1 

       

 Total of the sub-component  48 170.1 140 358.1 498.1 
  Component 3: Implementation of environmental and social safeguard and growth pole community development 

i) Environmental and social safeguards     109.10 109.1 

 ii)  Growth pole development (including irrigation)  50 10 60 114.84 174.84 

  Sub-total     223.94 283.94 

  Total      785.04 
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Annex 4: Operational Risk Assessment Framework (ORAF) 

Niger Basin Water Resources Development and Ecosystems Management Phase 2A 
Stage: Board 

 
Project Stakeholder Risks  Rating High 

 
Description: The investment program of the Niger Basin 
enjoys general public support. With regard to the Kandadji 
Program, under WRD-SEM 2 A, people living in the 
project-affected areas and in the Niger Valley are in general 
supportive and largely view the project as strategically vital 
for Niger’s development. However, if the first wave of 
displacement is not well implemented, support to the 
Kandadji Program by the communities and by development 
partners might weaken.  
 

 
Risk Management:  
During project preparation, the Bank’s team established a short term strategy and developed 
and adopted a plan with the HCDNV. The plan included the recruitment of consultants, the 
intensive dissemination of the safeguards documents, development of informational material 
to be distributed to critical audiences, improvement of internal communications, additional 
communications research, etc.  
 
During the project implementation, the Bank will finance activities to strengthen the internal 
operations and staff capacity of the HCDNV to ensure effective contract management, 
adequate monitoring and transparency, and accountability especially in the implementation of 
the social and economic development program. In addition, the Bank will support the HCDNV 
in its communication strategy during the implementation of the WRD-SEM APL 2A. Finally, 
the RAP and ESMP also include adequate mitigation measures for affected areas and people.  
Resp: Client                                 Stage: Impl Due Date:01/2015 Status: Ongoing 

Description 
 
Opposition to regional infrastructure, and particularly dams, 
by international and local NGOs could negatively impact 
the Kandadji Program’s reputation.  
 

Risk Management:  
 
During Preparation, the Bank has encouraged HCAVN to continue to engage with the local 
civil society organizations interested in the Program and a number of joint consultations have 
been organized. The NGOs involved deliver social, environmental and economic development 
programs in the project area. These organizations, some of them with a lot of experience and 
exposure in the local communities, have coalesced in a Kandadji Program NGO Committee 
(Committee Kandadji) with a mission to be a partner of the HCAVN in the implementation of 
the Program. This committee is well structured and it has developed its own action plan for 
future activities aimed at increasing the awareness of the population and supporting them 
along the process. The HCDNV in the context of the ECOWAS Initiative “Dams in Africa: 
Building dialogue” works with national, regional, and international NGOs, notably IUCN and 
IIED that took Kandadji as a case study to examine the sharing of benefits of dams with local 
riparians. The on-going African Development Bank-funded project also includes support to 
the High Commission to enhance communication capacity and both CIDA and GIZ support 
the Niger Basin Authority in strengthening the communication capacity.  
 
 
Resp: Client, other 
development 

Stage: Impl Due Date: 01/2015 Status: Ongoing 
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partners (AfDB, 
CIDA, and GiZ)                                  

Low coordination among the development partners 
involved in the Investment Program of the Niger Basin 
Authority and in the investment of the Kandadji Program 
could affect project implementation. 

Risk Management: With regard to the Niger Basin Program, the development partners signed 
in 2004 a framework for cooperation and designated the World Bank as the Lead Partner. As 
such, at least once a year, a development partners meeting is organized and co-chaired by the 
World Bank and the Niger Basin Authority to exchange information and coordinate.  With 
regard to the Kandadji Program, the GoN has informed during a side event of the annual 
meeting that they wish the partners to conduct a joint mission in September 2012. This joint-
mission will be an opportunity to define a platform of coordination and exchange among the 
development partners involved in the Kandadji Program. Already during preparation, 
following a dialogue with the partners, procurement packages have been agreed among 
partners.  For example, under this project, the AFD, the AfDB, and the WB agreed to jointly 
fund the power plant. Other partners have already positioned themselves to jointly fund other 
activities of the Kandadji Program.  It is also important to note that while nine development 
partners are funding the civil works of the dam and the related environmental and social 
mitigation measures, in reality part of the partners have given the mandate to the AfDB and 
the other part to the IsDB to implement the project. As such, in terms of day to day 
implementation and procedure for the HCDNV, the coordination is mainly with the AFDB 
and the IsDB. The high number of partners in paper is not a reflection of the implantation 
situation where two partners are in charge of the implementation on behalf of the total nine 
partners.  
Resp: Bank, Client                                  Stage: Prep  Due Date :10/2012 Status: Ongoing 

Implementing Agency Risks (including fiduciary) 
Capacity Rating: High   

Description: The NBA has adopted a phased approach to 
implement the institutional arrangements described in the 
Water Charter. The NBA has created (on a priority basis) 
the independent panel of experts and the permanent 
technical committee, and the establishment of a regional 
consultative group and sub-basin committees is planned in 
the medium-term (in 3-5 years).  

Risk Management: The NBA Council of Ministers has instructed the NBA to ensure that the 
independent panel of experts and the permanent technical committee are functioning. The first 
meeting of the independent panel of expert took place in September 2011 and it is expected 
that the first meeting of the permanent technical committee will take place by October 2012. 
The Bank, jointly with other partners, continues to support the NBA in its phased approach to 
set up institutions.  In each Council of Ministers, the NBA provides an update on the 
implementation of resolution. In the case of the panel of experts, the report of the 
environmental and social aspects will be published in the NBA website and the HCDNV 
website. With regard to the report from the panel of experts on dam safety, due to security 
reasons, the report cannot be made public, but the NBA is in charge of ensuring on behalf of al 
the riparians that the recommendations are adequately implemented.   
 
Resp: Client                                   Stage: Impl Due Date : 11/2012 Status: Ongoing 

Description :  
1- Inherent complexity of regional projects and limited 
experience in implementing concrete investments: The 
proposed project will contribute to the Kandadji Program, 

Risk Management:  
1- Continuing the capacity development of the NBA and the HCDNV remains a key focus of 
the proposed project.  Support to the NBA and HCDNV thus far has had a substantial positive 
impact on capacity, particularly in the areas of safeguards planning and cross-sectoral 
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which is one of the three key new programs for the Niger 
Basin. However, implementation of complex regional 
projects on the ground represents a major shift for the Niger 
Basin from the first phase of the Shared Vision Program, 
which focused primarily on studies. 
 
 
 
 
 
 
2- Implementing agency capacity in procurement and 
contract management for complex projects: The GoN 
Kandadji Program involves a number of procurement 
packages. During the construction of the Kandadji dam, the 
coordination of the packages (about four packages for the 
dam and smaller packages for the irrigation and local 
development) will need to be closely monitored to avoid 
delays in completing the first and second phases of the 
Kandadji Program. 

coordination. Specifically, based on lessons learned on the APL 1, the roles and 
responsibilities in the implementation are thoroughly discussed with the GoN and the NBA 
and agreement has been reached on a clear accountability system. In addition, a tailored 
technical assistance, a firm with a strong track record of support in implementation of 
similarly complex projects, will be hired to support the HCDNV in implementation of the 
project to ensure a smooth and timely implementation of the Program. This technical 
assistance will, among other things, ensure coordination among all the Kandadji Program 
activities.  
 
 
 
2- Under the AfDB-funded project, procurement capacity and contract management have 
already been strengthened. In addition, there is a specific technical assistance to support the 
HCDNV in the implementation of the AfDB-funded project. The first procurement package 
for civil works was finalized (contract signed in September 2010). During project preparation, 
fiduciary and institutional assessments were conducted, and while there has been improvement 
in the capacity, there is still a need for further improvement given the size of some of the 
remaining contracts. A specific technical assistance, a firm with a track record in managing 
complex infrastructure projects, will support the HCAVN to ensure that the processing and the 
implementation of the different procurement packages and that coordination across contractors 
is smooth. This technical assistance firm (with a focus on contract management and 
coordination) will be recruited as a complement to the supervising engineer, whose focus will 
be on the technical aspects of the implementation of works. It is worth noting that already 
under the AfDB-led project technical assistance is provided, however given the increase size 
of new funding it is important to further reinforce the assistance to the HCDNV. Finally, the 
Niger Basin independent panel of experts will also provide high level support and guidance to 
the HCDNV and the NBA on the implementation of the Kandadji Program following 
international standards and best practice.   

 Resp: Bank 
/partners                                    

Stage: Impl Due Date : 10/2012 Status: Ongoing 

Description :  
  
1- Implementing agency capacity due to lack of experience 
in implementing infrastructure with large resettlement. The 
Kandadji Program, which will displace about 38,000 people 
in total, is the first program to be implemented by Niger 
and the NBA with this magnitude of displacement.  This 
displacement might take longer than currently expected and 
result in a delay in the impoundment and the 
commissioning of the power plant.  
 
 

Risk Management:  
 
1- Bank technical assistance support for the Kandadji Program under the first phase of the 
IDA-funded Program (i.e.,, WRD-SEM APL 1) has purposefully focused on safeguards 
aspects, and the proposed project will continue to support HCDNV to adequately implement 
key safeguard documents (such as the environmental and social impact assessment (ESIA), 
environmental and social management plan (ESMP), and resettlement action plan (RAP)). The 
GoN has submitted the key safeguards documents, the updated ESIA and ESMP for the 
Kandadji Program and the Environment and Social Management Framework (ESMF) of the 
proposed project. These documents have already been approved by the Bank and have been 
published in-country and in Info Shop website on February 23, 2012, and February 13, 2012, 
respectively. The HCDNV is responsible for implementation of all the safeguard requirements 
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2- Implementing agency capacity to coordinate the large 
number of donors involved in the GoN Kandadji Program. 
The Kandadji program includes 9 donors with active 
projects; two donors are preparing projects that will become 
active by the end of the CY2012.  

and the ESMP, the RAP and the institutional diagnostic conducted during preparation have 
specified the role and responsibilities during project implementation. With regard to the risk of 
delay in implementing the resettlement especially for the second wave of resettlement (about 
32,500 people), the project will further reinforce the HCDNV with national staff to follow up 
on the implementation of the RAP. Under the project there will be the possibility to contract 
national institutions such as the University of Niamey and the national statistic institute who 
have existing capacity to support the high commission in elaborating and implementing the 
RAP. With the deterioration of the political situation especially in the border with Northern 
Mali less foreign firms and technical assistance will be available to support the 
implementation of the second wave of resettlement. Hence to the extent possible the use of 
existing capacity at the national and sub-regional levels will be the best way to proceed during 
the implementation.   
 
 
2- Coordinating this high number of donors – each with different procedures – represents a 
challenge for HCDNV. The GoN is aware of this challenge and called for a joint-mission with 
all donors to explore options of a MoU among some partners. During preparation, an in-depth 
institutional assessment was conducted and provided recommendations to update the structure 
of the HCDNV to be prepared to cope with this increased funding and number of partners. For 
example, one of the recommendations relates to the use of a unique project management unit 
for all the partners (integrated in the HCDNV), which would be strengthened in proportion 
with increased funding and activities. In addition under the project a technical assistance (a 
firm with proven track record in managing complex program) will support the HCDNV in 
managing contract from different sources of funding based on the sequencing and 
prioritization to implement each package within the adequate time frame.  
 
Resp: Client                                   Stage: Impl Due Date : 01/2015 Status: Ongoing 

Governance Rating:  Moderate 
Description: In addition to technical complexity, the work 
in Niger is also operationally complex. NBA’s operational 
capacity must continue to be strengthened to effectively 
implement all planned activities, particularly in areas such 
as contract management, monitoring and reporting. 
 

Risk Management: The Bank has the benefit of a long-term engagement with NBA, having 
supported institutional capacity strengthening since 2002. The Bank will continue this 
engagement. It is worth noting that the rating of the WRD-SEM APL 1 has improved from 
“Moderately Unsatisfactory” to “Moderately Satisfactory” during the September 2011 
implementation review.   

Resp: Bank                                   Stage: Impl Due Date :10/2012 Status: Ongoing 
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Risk Management: The proposed project provides a governance framework, which will be 
developed to an action plan during project implementation (Annex 12) with inputs from 
integrity department to benefit from the existing experience on hydropower projects. While 
the supervising engineer provides technical support, it is important as described in the 
procurement section to have a provision for a technical assistance (from a firm with track 
record in the management of similar complex project). In addition to improved coordination 
among the activities of partners, it will also flag early potential delays that can result in 
avoidable cost overrun. In addition, given this large contract (equipment and installation of 
hydropower plant), the National Contract Watch Initiative with a proactive engagement of 
CSOs will be involved in monitoring the Kandadji Program to ensure that the intended 
benefits for the citizens are realized in a timely manner throughout the project cycle. Finally, 
the NBA independent panel of experts on dam safety and environment and social aspects will 
also provide another independent review of progress and compliance during the project’s 
implementation.  
 
2- The Bank will continue to be neutral and based its decisions on facts. The support of the 
country management unit and the country office will help protecting the Bank from this risk of 
having the project captured by any stakeholder. In addition, the current communication 
strategy under implementation is keeping a close watch on national and international press on 
the Program and helps also having different views on Kandadji Program by different 
stakeholders.  
 

Resp: Bank                                   Stage: Impl Due Date :10/2016 Status: Ongoing 
Project Risks  
Design Rating: High 
Description :  
1- If the NBA countries do not implement the activities as 
agreed by the Niger Basin’s Heads of State and 
Government in 2008, this may challenge the NBA’s 
capacity to manage the water resources of the basin and to 
meet expectations of the member countries. As the WRD-
SEM Program entails significant infrastructure 
development along the Niger river, it is critical that each 
county implement the activities as per the SDAP and IP and 
in line with the Water Charter.  
 
 
 
2- Past experience of large scale irrigation development and 
management in Niger reveals the need for adapted and 
carefully crafted operational and institutional arrangements 

 
Risk Management :  The NBA’s Water Charter was designed as a regional framework  for 
water resources management including resolving water-related issues and disputes as projects 
of common interest and large scale projects are implemented (as is the case for the Kandadji 
Program). Thus, ensuring that the Water Charter is effectively implemented is critical. Already 
the NBA has been key in notifying the riparian countries in a number of projects including the 
Kandadji Program, where six out of eight countries have notified their acceptance of the 
Kandadji Program. As one of the largest financers of the SDAP and IP and the lead of the 
NBA Partners Group, the Bank is well positioned to support, jointly with other partners, this 
process. 
 
 
The irrigation component is designed in a way that these risks are minimized. In particular, a 
participatory approach will be adopted and the lessons from current Bank-funded projects in 
Niger, which have been successfully implementing irrigation as well as innovative approaches 
such as the Bank-funded Bagre Pole of Growth Project in Burkina Faso. A lot of analytical 
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that fit the technical and socio-economic prevailing context 
of the Niger River Valley in Niger. Otherwise, there is a 
risk of low ownership by beneficiaries (farmers and other 
stakeholders, such as cooperatives, State body in charge of 
heavy irrigation facilities’ O&M), poor technical and 
economic performance and risk of non-sustainability of the 
irrigation component. 

work exists already, such as analytical work on irrigated agriculture in West Africa (including 
Niger), based on which the project has been designed.  
 
 
 
 

 Resp: Client                                   Stage:Impl Due Date : 01/2015 Status: Ongoing 
Social & Environmental Rating: High 
Description: The SDAP and IP include a number of high-
risk, high-reward projects that involve impact on 
environmental and social aspects that can be significant if 
not well mitigated. For instance, under the proposed WRD-
SEM APL 2 A, the Kandadji Program involves one of the 
largest ongoing resettlement processes in Africa. There is a 
risk that not all parties are resettled and compensated in a 
satisfactory manner, and that overall implementation of the 
RAP becomes an impediment to project implementation. 
Furthermore, the Kandadji Program has environmental 
impacts that need to be mitigated, including impacts on 
biodiversity, wetlands and fisheries.   

Risk Management: An update of the Resettlement Action Plan, for the first resettlement 
wave of the Kandadji Program (about 774 households) has been published in country and in 
Infoshop on February 23, and February 13, 2012, respectively; the Resettlement Policy 
Framework has been updated in July 2012 to provide more information and analysis of the 
second wave of resettlement for the remaining 32,500 PAPs. The implementation of the RAP 
has started and is following World Bank Procedure. Lessons learned from the first step of 
resettlement will be actively incorporated into the RAP for the second step, which will be 
prepared during implementation of the project. Resettlement is a particular focus of the NBA’s 
Panel of Experts on Environment and Social aspects, which held its first meeting in September 
2011. HCDNV has translated and disseminated in two local languages the executive summary 
of all the safeguard documents. An ESMF, detailed ESIA and ESMP, and PMP have also been 
prepared for this phase of the project.  
 
 
 
 

Resp: Client                                   Stage: Prep and impl Due Date : 12/2013 Status: Ongoing 
Program & Donor Rating: Substantial  
Description: The Niger Basin and the Kandadji Program 
involve a large number of partners. To be effective, the 
Niger Basin Authority and the High Commission of 
Kandadji have to coordinate among the various partners, 
and also to coordinate with other parallel projects, 
including those funded by other development partners.  

Risk Management: Close partnership has been emphasized very early-on in preparation of 
the first phase of the Kandadji Program, and this will continue in ongoing activities. Steering 
Committee (Décret du Comité de Pilotage) established for the coordination of the Kandadji 
activities allows exchanging information related to all the partners’ activities and ensuring that 
there are no overlaps. In addition, the supervising engineer and the technical assistance on 
project implementation will provide support to the HCDNV on coordinating among activities 
funded jointly or in parallel by different partners. In addition, a joint mission with all the 
development partners is under preparation and expected to be held in November 2012 and will 
be an opportunity to agree on platform of coordination among the different partners. With 
regard to the NBA, in April 2004, the partners have signed a cooperation agreement and 
designated the Bank as the lead development partner. The NBA partner group meets at least 
once a year, in a side meeting during the Council of Ministers of the Niger Basin.  
 
Resp: Bank                                    Stage: Impl Due Date :11/2012 Status: Ongoing 
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Delivery Monitoring & Sustainability Rating: High 
Description :  
Monitoring: Weak and fragmented monitoring capacities at 
regional and national level.  

Risk Management: The NBA has a specific monitoring role per the Water Charter and the 
HCDNV includes a monitoring and evaluation (M&E) specialist who will provide regular 
reports based on the requirement of the updated project implementation manual of the project.   
 

Resp:                                    Stage: Due Date: 09/2012 
Status: 
Completed  

Sustainability: If the Niger Basin countries do not 
implement the Water Charter, which has been effective 
since July 2010, there is a risk to the sustainability of 
investments in the Niger Basin.  The HCDNV’s capacity 
may not suffice to implement and supervise the project 
according to international standard and best practice.  

Risk Management: Per the Water Charter, the NBA has a role in the coordination of the 
SDAP and the investment program. Operationalizing the Water Charter (including its 
Annexes) will thus go a long way towards ensuring sustainability. In addition with regard to 
the Kandadji Program, the supervising engineer and the technical assistance will increase the 
likelihood of a smooth implementation of works and activities following international standard 
and best practice.     
Resp:                                    Stage: Due Date : 01/2014 Status: Ongoing 

Other Rating: Substantial 
Description :  
Increase of cost of the Program due to the deterioration of 
the security conditions in the area of the Kandadji Program 
especially close to the border with Northern Mali 
 
 
 
 
 
 
 
 

Risk Management:  
While there has been a provision of high contingency in the current cost estimate. It is still 
possible that there is an addition of cost in the order of 15% due to the security deterioration 
and as a result of the update of the RAP for the second wave of resettlement.  During the first 
two years of implementation the RAP will be updated and most of the large contract is 
expected to be signed. It is important to ensure that these actions (update and progress in 
procurement occur timely) so as to allow to plan ahead jointly with the GoN and other donors 
on the best way to absorb a potential cost overrun. It is however very important to note the 
commitment of the GoN for the Kandadji Program as indicated by a specific line in the 
national budget dedicated to the Program and so far the timely payment of the GoN 
contribution to the contract of civil works of the Kandadji Dam.   
 
 
 
 

Resp:                                    Stage:preparation  Due Date : 01/2014 Status: Ongoing 

 
Overall Implementation Risk Rating: High 
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Annex 5: Implementation Support Plan 

 
1. For high-risk projects such as the proposed project, experience recommends that Bank 
preparation and supervision teams need to be adequately resourced and staffed and be present in 
the field. Successful implementation and realization of the project's development objective will 
require intensive supervision. The implementation support plan below responds to the 
complexity of the project, the significant technical and policy issues that are critical to its 
success, and the challenging governance environment in which the project will be implemented. 
Adequate World Bank resources and staffing to assure this level of supervision will be made 
available throughout the project implementation cycle. Project supervision will be undertaken 
by an inter-disciplinary team of field- and headquarter-based World Bank experts, with 
continued strong support from senior management in the Africa Sustainable Development 
department as well as from country management. 
 
2. Joint supervision with other project donors. The IDA supervision team will continue to 
work intensively with the supervision teams of the two other project donors (AfDB and AFD). 
Missions will be joint whenever possible and will issue joint Aide Memoires. However, field 
supervision missions might be staggered to ensure frequent presence on the ground. IDA is the 
lead donor of the project and as such will continue to help HCDNV in donor coordination. 
HCDNV will report through joint quarterly reports for all donor agencies. Donors will provide 
joint non-objections for critical contracts financed by one of the donors.  
 
3. Implementation Support Phasing. The project implementation support strategy is based 
on the phased nature of the project: Years 1-2 entail intensive construction activities and 
mitigation activities associated with the ESMP; Years 3-4 when the reservoir will be filled; and 
Years 5-6 when the dam will commence operations. Each phase outlines the technical, 
fiduciary, and policy support that will be needed from Bank staff and development partners. 
 
4. Team Composition. The core implementation support team will consist of a Task Team 
Leader (TTL) and a co-Task Team Leader (co-TTL), a power engineer, an environmental 
safeguard specialist; social safeguards specialist (procurement specialist, and financial 
management specialist). The team will be complemented by headquarters, country office, and 
consultant support on issues associated with construction works and policy dialogue. Support 
from headquarters, country offices in the region, or through consultants will include electricity 
sector institutional or regulatory specialist, a hydropower specialist with expertise in system 
analysis and cascade operations, a communications specialist, and an M&E specialist. The team 
will liaise and coordinate with other energy projects in the region to create consistency and 
increase efficiency. 
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5. Frequency of Implementation Support. There will be at least two full joint supervision 
missions with all development partners each year. Country-based staff will monitor 
implementation progress on a continuous basis and will have monthly meetings with the 
HCDNV to review annual work program progress and address emerging issues. Safeguard and 
technical field visits (during the construction phase) will be undertaken quarterly. IDA 
supervision teams will include environmental and social safeguard specialists or appropriately 
qualified consultants, in major missions, to review progress in the implementation of the ESMP 
and RAP, with extra effort and resources focused on supervising the complex resettlement 
process. The performance of HCDNV, its contractors, as well as cooperating third parties, in the 
implementation of these activities, will be a standard element of IDA project supervision 
reports. 
 
Implementation Support Plan  
 

Table 13: Resources needed for implementation support 
Years 1-2:  

Focus Skills Needed Resource Estimate per year 
(US$) 

Electro-technical  Specialist  Power Engineer / Hydropower 
Specialist  

9 weeks: 35,000 
3 trips: 30,000 

ESMP/RAP implementation, local development, 
irrigation  

Task Team Leader 
Co-Task Team Leader  
Environmental Safeguard 
Specialist 
Social Safeguard Specialist  
 
Local Development Specialist  
 
Irrigation Specialist  
 

8 weeks:40,000 
8 weeks: 40,000 
6 weeks: 30,000 

 
20 weeks: 100,000 

4 trip: 40,000 
10 weeks: 20,000 

4 trip: 40,000 
6 weeks: 30,000 

3 trip: 30,000 
Procurement monitoring of major contracts Procurement Specialist 8 weeks: 16,000 
Financial management post reviews Financial Management 

Specialist 
4 weeks: 8,000 

Communications and stakeholder consultation Co-Task Team Leader 
Communication Specialist 
Social Safeguard Specialist 

2 weeks – 10,000 
10 weeks – 30,000 

2 weeks – 10,000 
Cross cutting dialogue/implementation support Task Team Leader 

Co-Task Team Leader  
4 weeks:20,000 

 2 weeks:20,000 
Monitoring and Evaluation  M&E Specialist  20 weeks - 30000 

Total 549,000 
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Annex 6: Eligibility Criteria for IDA Regional Grant and Credit  

Eligibility Criteria for IDA Regional Grant  (Component 1 of the project)  
 
1. Recipient is an 
officially recognized 
regional organization 
that has the legal status 
and fiduciary capacity 
to receive grant funding 
and the legal authority 
to carry out the 
activities financed.  

Niger Basin Authority (NBA) is an International Regional 
Specialized organization established in 1963 and further strengthened 
over time by the Niger River riparian countries.  The legal instrument 
that governs the NBA was approved in 1963 and further amended in 
1980 and 1987. The NBA’s member States have established and 
strengthened the NBA to promote: (i) the cooperation among 
riparians, and (ii) the sustainable integrated water resources 
management of the Niger basin including in connection with 
agriculture, energy and power generation, water supply, fisheries and 
environmental protection.  The NBA has so far succeeded in 
implementing its mission objectives and statements as described in its 
legal instrument.   
 
The NBA is equipped with an administration composed of staff from 
its member countries and supported as need be by high level technical 
assistance for specific tasks.  The NBA has implemented several 
donor-funded projects and has coordinated the procurement related to 
WRD-SEM. Due diligence conducted at appraisal and audit on 
procurement revealed that the NBA has the needed capacity to handle 
financing for the purposes of the proposed financing. 
 
The NBA has successfully implemented a GEF-funded project 
(P070256) and a regional IDF grant.   
 
 

2. Recipient does not 
meet eligibility 
requirements to take on 
an IDA credit.  

NBA does not generate revenue and as such is not eligible to take 
on/repay an IDA credit.  

3. The costs and 
benefits of the activity 
to be financed with an 
IDA grant are not easily 
allocated to national 
programs.  

The activities are of regional nature, mainly related to funding the 
regional project management unit implementing the WRD-SEM 
Program, strengthening the NBA , conducting regional studies (to 
support the Water Charter and Strategic Plan, etc.), and the 
independent panel of experts and technical permanent committee, 
which are two key bodies of the Water Charter.   

4. The activities to be 
financed with an IDA 
grant are related to 
regional infrastructure 
development, 
institutional 
cooperation for 
economic integration, 

The financing of the Kandadji dam, Hydropower plant, and 
associated irrigation and local development is part of the Niger Basin 
Long-Term Vision and related Investment Program agreed upon by 
all riparian countries during Heads of State and Government Summits 
and Ministerial Conferences in 2008.  It is part of the effort to support 
the sustainable management of the Niger Basin which is one of the 
third largest river basins in Africa, to further enhance the benefits for 
the populations at regional, national and local levels.    
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and/or coordinated 
interventions to provide 
regional public goods.  

It is also critical to note that the NBA is a member of the Kandadji 
Program Steering Committee (CdP), and of the Technical 
Coordinating Committee (CTC), and this membership provides the 
opportunity to the NBA to represents all the riparians when key 
issues are discussed at this high decision level and at technical level. 
Finally, as indicated in Annex 3, the Kandadji Program will present 
implementation progress at each Niger Basin Authority Regional 
Steering Committee, which meets once a year to prepare the Niger 
Basin Council of Ministers meetings. 

5. Grant co-financing 
for the activity is not 
readily available from 
other development 
partners.  

Although other donors, including AfDB, AFD, GIZ, and CIDA, have 
pledged funding to parts of the project, IDA financing to further 
strengthen the Niger Basin Authority is critical. The NBA is still 
facing major gaps its capacity to implement complex program such as 
the Kandadji Program, as well as capacity strengthening of safeguard 
measures at the regional level and coordination of regional 
infrastructure.  

6. The regional entity is 
associated with an 
IDA-funded regional 
operation involving 
some of the 
participating member 
states. 

NBA is already involved in the IDA-funded WRM-SEM 1 which 
involves five of the nine riparian for both capacity building at the 
NBA level and activities at national levels in each of the riparian 
countries. And this IDA-grant will also be linked to the first project 
of the Second APL of the Niger Basin (WRD-SEM APL 2A).    

 
Eligibility Criteria for IDA Regional Credit (Components 2 and 3 of the project) 

 
1. Project involves 
three or more countries, 
all of which need to 
participate for the 
project’s objective to be 
achieved and as least 
one of which is an IDA 
country. The required 
minimum number of 
countries is reduced 
from three to two if at 
least one IDA fragile 
country participates in 
the regional project.  

The project is the first part of the second phase Niger Basin APL 
Program (WRD-SEM APL) that is expected to include the nine 
countries of the Niger Basin, namely Benin, Burkina Faso, 
Cameroon, Chad, Côte d’Ivoire, Guinea, Mali, Niger and Nigeria. All 
the countries of the WRD-SEM APL are IDA countries.  
  
 
 

2. Project whose 
benefits spill over 
country boundaries 
(e.g., generate positive 
externalities or mitigate 
negative ones across 
countries)  

The project has a number of benefits that will spill over country 
boundaries.  
Under component 2, which relates to the energy infrastructure of the 
Kandadji multipurpose dam, there are at least two regional benefits. 
First, the energy production during the rainy season is above the 
needs in Niger, and as such during the rainy season there will be an 
export of energy from Niger to the WAPP. Already, a transmission 
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line exists between Niger and Nigeria, and a transmission line to 
connect Burkina Faso is planned. West Africa region is highly in 
need of additional energy production and the Kandadji multipurpose 
dam will provide green energy in the region. Second, the increase low 
flow (a monthly average of 80 m3/s in the border Niger-Nigeria-
Benin) provides water in the downstream countries (Benin and 
Nigeria) during the dry season when the water availability is much 
needed. This increase low flow has environmental benefits, and has 
also the potential to unlock agriculture opportunities in Benin and 
Nigeria.  
Under component 3, there are at least four regional benefits. First, the 
Kandadji Program is a unique infrastructure Program in West Africa 
designed with a strong local development component in the vision of 
development around an infrastructure rather than a development of an 
infrastructure as an end by itself. It is upstream thought as a project 
for sharing benefits around infrastructure rather than an afterthought 
that can lead to costly adjustment in the future. From that perspective 
for the West Africa region perspective, but also for other regions, it is 
a Program that has a number of lessons that can already be extracted 
but also its implementation will lead to learning on how to better 
design infrastructure in the region. Second, the irrigation 
development will benefit neighboring countries such as Nigeria, Mali, 
etc. with scaling up of export and the public private partnership will 
also increase the knowledge on how to up-scale irrigation in Africa 
where less than ten percent of irrigation potential is developed. 
Thirdly, the local development, will also increase the knowledge on 
benefit sharing around large infrastructure and with the refuges 
situation (Mali) as well as the economic returnees (Côte d’Ivoire, 
Libya, Nigeria) in Niger the strengthening of the communities to 
better cope with the additional stress on resources will prevent 
conflicts and increase the likelihood of stability in the region despite 
the weather shocks and the political instability in the region. Finally, 
the local development will include watershed restoration which will 
river siltation and improve the water quality of the river for the 
downstream countries.  

3. There is a clear 
evidence of country or 
regional ownership 
(e.g., by ECOWAS or 
SADC) which 
demonstrates 
commitment of the 
majority of 
participating countries.  

The Shared Vision Process, supported by the Bank between 2002 and 
2008, resulted in an approval, in April 2008by the Heads of State and 
Government of the Niger Basin, of the Investment Program, of which 
Kandadji Program as one of the three main new infrastructures to be 
implemented in the Niger Basin. More specifically the Heads of State 
and Government issued a decision (decision number 4) that reads: 
“Acceleration of the realization of Taoussa dam in the Republic of 
Mali and Kandadji dam in the Republic of Niger.” As such the 
Kandadji Program was approved by all the riparians in 2008 at the 
highest political level, which is the needed level of commitment to 
this high-risk high-reward type of Program.  
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4. Project provides a 
platform for high level 
of policy harmonization 
between countries and 
is part of a well 
developed and broadly-
supported regional 
strategy.  

Under the Shared Vision Process, three main regional key documents 
were finalized and approved at the adequate political level:  

- The sustainable development action plan (SDAP) was 
approved in July 2007 by the Niger Basin Council of 
Ministers. The SDAP optimized national programs (such as 
the Kandadji Program) at the regional level based on water 
availability and to reduce to the extent possible any adverse 
effect of nationally designed projects at regional level. The 
SDAP included a hydrology model and an economic model 
and looked at the cumulative positive and negative impacts of 
different scenario.  

- The Investment Program (IP) was elaborated based on the 
development scenario selected by the council of ministers. 
The Investment Program was approved in April 2008 by the 
Niger Basin Heads of State and Government Summit.  

- The Water Charter was also approved in April 2008 by the 
Niger Basin Heads of State and Government Summit. And has 
been effective since July 2010.  

In its implementation, and following the Water Charter principles, the 
NBA panel of experts for dam safety and environmental and social 
aspects has review designed of the Kandadji Program and will 
continue to follow up during the implementation of the Program. The 
Niger Basin has quite a unique situation of a panel of experts related 
to the River Basin Authority that will follow on all the large water 
infrastructure on behalf of the NBA in the riparian countries.  
The Kandadji Program is the most advanced Program for the new 
large infrastructure development (the other two are Taoussa in Mali 
and Fomi in Guinea.) and this is the first large scale Program under 
the IP to be effectively implemented.   

 
 
  



 

 83 

 
Annex 7: Brief Presentation of the Proposed Restructuring of WRD-SEM APL1 

 
1. The World Bank is supporting the Niger Basin through a regional IDA-funded 
Adaptable Program Loan (APL): the Niger Basin Water Resources Development and 
Sustainable Ecosystems Management Program (WRD-SEM APL). The APL provides 
‘horizontal’ support across the region to help the NBA consolidate its institutional and 
legal frameworks and ‘vertical’ support to countries to improve water resources 
development and management activities at local and national levels. It was designed as a 
two-phased, twelve year program, and approved by the Board in July 2007.  

 
2. Following the mid-term review of the WRD-SEM APL 1 held in May 2011, a 
formal restructuring will be conducted to: (i) develop a specific development objective and 
update result framework for the WRD-SEM APL 1; (ii) cancel some activities under 
Components 1, 2 and 3 of the WRD-SEM APL 1 and trigger of the Pest Management 
Operational Policy 4.09 (OP 4.09); and (iii) change in the executing agency in Niger. 
 

3. Develop a specific development objective and update result framework for the 
WRD-SEM APL 1. In the WRD-SEM APL 1 Project Appraisal Document (PAD), the 
development objective of the WRD-SEM APL and of the WRD-SEM APL 1 was set as 
the same. To assess the level of achievement at the end of the WRD-SEM APL1, specific 
development objective will need to be developed. The result framework of WRD-SEM 
APL 1 will be simplified.  
 

4. Cancel some activities under Components 1, 2 and 3 of the WRD-SEM APL 1 and 
triggering of the Pest Management Operational Policy 4.09 (OP 4.09). With regard to 
Component 1, the NBA informed the team that wished to transfer some activities to the 
WRD-SEM APL 2 to prioritize implementation of key activities of the Water Charter key 
implementation activities. With regard to Component 2, the studies planned for the 
Taoussa and Zungeru dams have already been conducted and are no longer required by 
Mali and Nigeria, respectively. With regard to Component 3, based on a comprehensive 
review of the budget for the WRD-SEM APL 1 and the security situation in some part of 
the Basin, the NBA suggested, in agreement with the relevant countries, cancellation of 
some of the planned activities. In addition, given that the WRD-SEM APL 1 includes 
irrigation and agriculture development, the Pest Management (OP 4.09) will be formally 
triggeredTable below summarizes the expected outcome and results of APL 1.  

 
5. The change in the National Executing Agency (NEA) in Niger. The executing 
agency in Niger, the Directorate of Agricultural Planning and Rural Infrastructure 
(Direction des Aménagements et Equipement Ruraux Agricoles, DAERA) was replaced by 
the Directorate of Rural Engineering (Direction Nations du Génie Rural, DNGR), which 
has assumed the responsibilities for implementing the components previously 
implemented by DAERA. Project implementation is unaffected in Niger and continues to 
be in full compliance with Bank requirements and procedures. 
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Table 14: Expected outcomes and results from WRD-SEM APL 1 
Initial Project Development Objective (PDO): The PDO is to enhance regional coordination, development and sustainability of 
water resources management in the Niger River Basin. 

PDO Level Results Indicators 
 

 

Baseline 
 

2012 
Cumulative Target Values 

Comments 
UOM Value  Actual24 2013 2014 

Number of countries that have ratified the  
Niger Basin Water Charter 

Number  0o 
 
 

8 
6 6   

Additional hydropower capacity 
production (MW) of the rehabilitated 

Kainji hydropower plants.  
MW 

Kainji: Units 5, 
6, and 12 now 
produces 113 

MW  

 
 

113 
 

213 
 

340 
 

Capacity in Units 5, 6, and 
13 will increase from a 
total of 113 MW to 340 
MW.  

Hectares of rehabilitated or additional 
irrigated surface 

Hectares  0 
0 

680 1250  

Areas of land restored  Hectares   0 hectares  907 hectares  1,500 hectares 5,000 hectares  

Linear kilometer of river bank 
stabilized 

Kilometer  0 km 
0 km 

5 km 10 km  

Intermediate Results and Indicators 

Intermediate Result (Component One):Improved Water Resources knowledge in place; Improved legal instruments for efficient 
water resources management and optimization at regional level; Improve consultative water management in the Niger Basin 

Number of legal instruments25 
adopted by the Council of Ministers 

for integrated water resources 
management at regional level. 

Number 

 
 

Niger Basin 
Agreement 

 
 
 

1 

 
 
 

2 

 
 
 

2 

The Niger Regional 
Environmental code 
has already been 
approved by the 
CoM in 2011.   

Intermediate Result (Component Two): Rehabilitation of dams and hydropower plants; Regional water infrastructure option 
developed  
Number of Kainji hydropower units 
rehabilitated. 

Number  
Kainji: 0 

 
0 
 

1 
 

3 
 

 

                                                 
24 For new indicators introduced as part of the restructuring, the progress to date column is used to reflect the baseline value. 
25 The list of legal instruments to be adopted is: (i) the Niger Basin Regional Environmental Code; and (ii) the agreement on coordinated Management of 
Infrastructure. 
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Number of dam sites with completed 
feasibility and safeguard studies. 

Number  
Preliminary 

studies on the 
Kandadji dam  

1 
 

 
1  
 

1 Target achieved 

Intermediate Result (Component Three): Enhanced agro-forestry practices; rehabilitated water and irrigation infrastructure; improved 
watershed protection.  

Number of small dams rehabilitated in 
Niger and Benin 

Number  0 
12 
0 

6 13 Target revised to 
13 instead of 14  

Number of hectares of low land 
irrigation developed (bas-fonds)  

Hectares  0 450 250 450  

Number of additional tons of fish 
production  

Tons/ye
ar 0 100 100 100  
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Annex 8: Economic and Financial Analysis 

 
Introduction 
 
1. The Kandadji Program includes a dam with reservoir designed to: (i) guarantee a 
dry season minimum downstream discharge of 80 m3/s (at the Niger/Benin/Nigeria border); 
(ii) secure water availability for new irrigation schemes in the Niger Basin part in Niger; 
and (iii) secure water availability for domestic water supply of Niamey and for livestock. 
The dam is also expected to generate significant hydropower. The dam’s optimal full 
supply level (OFSL) 26 is 228 m above mean sea level (amsl)27 and its life storage is about 
1.60 billion cubic meters. Its surface area at OFSL is 282 square kilometers. Net water 
losses due to evaporation from the reservoir are estimated at 0.515 billion cubic meters /yr 
(16.3 m3/s), at evaporation rates estimated to be in the order of 2.8 m/yr. 
 
Benefits of Kandadji Program 
 
2. The primary economic benefits from the Kandadji Program will accrue from the 
combination of hydropower generation at Kandadji, and new schemes brought under 
irrigation (ultimately 45,000 hectares, once Phase 3 of the Program is fully realized). 
Secondary benefits include provision of water supply (for Niamey and other towns and 
villages along the Niger River), environmental benefits of wetlands (reservoir surface area 
and newly irrigated rice planted areas), fish production in Kandadji reservoir, ecosystem 
regeneration in the Niger Valley, navigation in the Middle and Lower Niger, and livestock 
production. Each of these is discussed in turn, including assumptions of benefits generated, 
valuation of benefits, and development pattern (i.e., timing of benefits). 
 
Hydropower 
 
3. The Kandadji Program is expected to generate approximately 600 GWh/year of 
hydropower, at an installed capacity of 130 MW. The anticipated capacity utilization in the 
wet season is on average on the order of 112 MW (about 85% of installed capacity).  
Capacity utilization in the dry season is lower, on average on the order of 25 MW, with 
correspondingly lower energy production as well.  
 
4. The benefits of increased electricity supply from hydropower generation ultimately 
derive from the increased ability to meet growing demands for electricity; and with the 
avoided cost (the cost savings) brought by the Kandadji Program from displacing 
investments and operation costs with more expensive and inefficient thermal plants. Niger 
is reliant at present either on imports from Nigeria (currently for about 80 percent of its 
consumption) or on thermal plants and private/industrial generators. Niger currently 
purchases energy from Nigeria at a price of approximately 30 FCFA/kWh. However, future 
price and availability of Nigerian power remain uncertain.   

                                                 
26The full supply level is the maximum normal operating level of a reservoir.  
 
27 “Above mean sea level” refers to the elevation (on the ground) of any object, relative to the average sea level 
datum.  
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5. With only a small fraction of the population currently having access to the 
electricity grid, it is reasonable to assume that the economic value of electricity for 
Nigeriens as indicated by Willingness To Pay (WTP) is relatively high.  However, to 
properly value the benefits of Kandadji Program hydropower, it is necessary to consider the 
impacts of the program relative to a baseline without the Program.  The broad outline of 
such a baseline can be inferred from Chapter V of the May 2012 World Bank report “Niger 
Energy Sector Assessment,” which considers different generation expansion and other 
sector development plans in response to uncertainty about the future availability of power 
imports from Nigeria. 
 
6. As explained further below, the long-term average generation during the dry period 
April – September is estimated at about 110 GWh, and at about 490 GWh during the wet 
period October – March. The 110 GWh is a net increment to power availability year-round, 
with an additional 380 GWh available in the wet season.  The 110 GWh of production can 
easily be absorbed for domestic and industrial use in Niger, particularly with anticipated 
growth in demand in power supplies from Nigeria (which would free up transmission and 
distribution capacity for delivery of the Kandadji power output).   
 
7. The value of this additional supply for the economic analysis is set equal to the 
current weighted average tariff of 79 FCFA/kWh. This in no way reflects a presumption 
that the current tariff design is itself economically efficient; however, power purchases 
currently are made at this rate, and it is presumed that unmet demand would pay at least as 
much.  Moreover, the project will provide improved reliability in domestic power 
availability.  Thus, the assigned economic value is very likely to be conservative.   
 
8. Initially there will be a power surplus during the rainy season which is assumed to 
be off-loaded to the WAPP pool, at a price of 59 FCFA/kWh.  (This price reflects the 
levelized cost of power exports from Cote d'Ivoire to Ghana, used in the latest WAPP PAD 
for their economic analysis.) The rate at which sales to the pool during the wet season are 
converted over time into domestic sales depends on how rapidly Nigerian power 
availability is assumed to decline, as well as on how rapidly demand grows.  Even with 
increased power availability over time, the current generation expansion plan envisages 
addition of some 80 MW of new and costly thermal capacity in Niamey.  Some of the 
added wet-season production from Kandadji could be used to lower seasonal utilization of 
that capacity and reduce fuel costs.   
 
9. Utilizing figures from the 2011 World Bank report, "Options for the Development 
of Liberia's Energy Sector," we assume that fuel plus O&M cost constitutes 88% or more of 
total levelized cost for smaller-scale diesel generation.  The Niger energy sector study gives 
the estimated generation cost of new diesel capacity in Niamey as 100 FCFA/kWh.  
Applying the Liberian percentages, the fuel plus O&M cost is at least 88 FCFA/kWh, larger 
than the weighted average tariff of 79 FCFA/kWh that is used to value increased power 
availability to meet demand.  Using the latter figure in the economic analysis, consequently, 
provides a conservative estimate of variable cost savings from expanded Kandadji power 
output in the wet season.  
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10. Niger currently purchases energy from Nigeria at a price of approximately 30 
FCFA/kWh. The Kandadji Program would help to offset reductions in future supplies from 
Nigeria (except in few months during the dry season). At the same time, the Kandadji 
Program causes a decline in the energy produced downstream at the Kainji and Jebba dams 
(this is explored further below).  However, the future losses at Kainji and Jebba dams due 
to Kandadji dam and associated new irrigation in Niger (i.e., the full development of 45,000 
hectares of new irrigation) are smaller than the reduction in power supply to Niger once 
exports from Nigeria to Niger decline.  The lost power at Kainji and Jebba dams is valued 
at 50 FCFA/kWh.   
 
Irrigation development 
 
11. Irrigation development on the Kandadji Program is expected to reach 45,000 
hectares over a period of 30 years (2016-2045), at a pace of 1,500 hectares/yr. Of this, 
22,000 hectares would be developed in low-lands (cuvettes), where rice will be grown 
during two seasons. The balance is located on terraces, where cereals and horticulture 
(maraichage) will be cropped during two seasons and 4,000 hectares of sugar cane. It is 
assumed that cereals (80%) and African vegetables, including okra (20%), will be cropped 
during the rainy season (hivernage), and vegetables (50%) and cereals (50% - maize) will 
be cropped during the dry season (contre-saison).  
 
12. Water requirements for the new irrigation areas associated with the Kandadji 
Program are estimated at 32,000 m3/hectares/yr for double rice crops, that is, about 12,000 
m3/hectare during the rainy season and 20,000 m3/hectare during the dry season. Irrigation 
demands for maraichage are about 80% of the demands of rice; irrigation demands for 
sugar cane are about 120 percent of the demands of a double rice crop. These requirements 
assume an irrigation efficiency of about 60 to 65%. Future (2045) additional annual 
requirements for all irrigation associated with the Kandadji Program, as indicated above, is 
estimated at 1.35 billion cubic meters per year for an irrigated area of 45,000 hectares 
directly linked to the Kandadji Program. The first rainy season irrigated crop would be 
harvested in 2017 upon impoundment of the Kandadji reservoir by mid-2016, and the first 
dry season irrigated crop would be harvested in 2018. 

 
13. Added values for irrigated agriculture have been derived from price and cost data 
used in the Sustainable Development Action Plan (SDAP) (2007). These values are 
calculated based on cost per hectare of mechanization and inputs (fertilizer, seeds, etc.), 
yields and estimated market values, but do not include the cost of labor (it is assumed that 
labor will be provided by currently unemployed workers, at zero opportunity cost). These 
values were adjusted by those obtained from a more recent AfDB economic analysis (2008) 
and were increased at a rate of 2%/year from 2007 to 2012 to bring them current (2012) 
(see Table 15 below). Area weighted averages are used for the calculations, based on areas 
developed in preceding years.  For 2017, only added values for rainy season crops are used.  
From 2018 onwards, the full annual added values are used.  The final full benefits (of about 
42,000 million FCFA/year) are achieved after the development period of 30 years, 
according to the assumed pace of irrigation system development. 
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Table 15: Irrigation development and added value associated with the Kandadji Program 
 

Added value irrigation as included in Mike Basin model  With prices AfDB 2008 analysis Selected for KD analysis 

Maximum hectar
es 

VA 
(FCFA/hectare) 

VA 
(MFCFA/yr) 

VA 
(FCFA/hectare) 

VA 
(MFCFA/yr) 

VA 
(FCFA/hectare) 

VA 
(MFCFA/yr) 

Riz H 22,000 313,000 6,886 255,000 5,610 300,000 6,600 

Canne 4,000 see CS           

Maraichage 
(20%) 

3,800 1,128,000 4,286 1,150,000 4,370 1,150,000 4,370 

Cereals H (80%) 15,200 195,000 2,964 319,000 4,849 300,000 4,560 

Total H 45,000 314,142 14,136 329,529 14,829 345,111 15,530 

        Incl. price escalation 2%/yr 381,003   

Riz CS 22,000 334,000 7,348 275,000 6,050 300,000 6,600 

Maraichage 
(50%) 

9,500 1,128,000 10,716 1,150,000 10,925 1,150,000 10,925 

Cereals CS (50%) 9,500 195,000 1,853 319,000 3,031 300,000 2,850 

Canne 4,000 596,000 2,384 596,000 2,384 600,000 2,400 

Total CS 45,000 495,567 22,301 497,544 22,390 506,111 22,775 

        Incl. price escalation 2%/yr 558,747   

Total KD (H + 
CS) 

90,000   36,437   37,218   38,305 

Average 
VA/hectare/yr 

  809,709   827,073   851,222   

        Incl. price escalation 2%/yr 939,749 42,289 

 
Note: H = hivernage (winter, rainy season); CS = contre-saison (dry season) 
 
Water Supply  
 
14. Increased water needs for drinking water supply in Niamey and other towns and 
villages along the Niger River are estimated to be around an additional 50 liters/day/person 
or about 2 m3/s. This estimate is based on a population of 2.5 million people in 2015 and a 
population growth rate of 2.9%, reaching 3.33 million in 202528. After that, a reduced 
growth rate of 2.2% (or 75% of the previous growth rate) is assumed, yielding a population 
of 5.14 million people who would benefit from improved water supply in 2045. Additional 
water supply needs are calculated as follows: 2.5 million people in 2015 at 50 l/person/day 
= 45.6 million cubic meters /yr = 1.45 m3/s; 3.33 million people in 2025 or 1.9 m3/s; 5.14 
million people in 2045 or 2.95 m3/s. For this analysis an average additional demand of 
2m3/s has been adopted. Combining total additional irrigation and water supply 
requirements related to the Kandadji dam, abstractions are assumed to be 45 m3/s.  
Reservoir evaporation losses are estimated at 16m3/s, for a total of 61m3/s or 1.925 billion 
cubic meters/yr. 
 
  

                                                 
28 Source SDAP 2007  
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15. Estimates of the value of improved domestic water supply should be based on 
estimates of willingness to pay on the part of the beneficiary population.  These figures can 
vary considerably depending on the baseline level of service, the degree of improvement, 
and the income of the affected households.  One estimate calculated a willingness to pay of 
656 FCFA/per person/yr, which increases to 724 FCFA/pp/yr when values are adjusted to 
the current year (2012)29.  This translates to approximately US$ 1.45 per person/yr. Based 
on other studies of the value of increased access to domestic water supply, this figure seems 
to be quite conservative.   
 
Environmental Benefits associated with Lake Kandadji and Rice Producing Areas 
 
16. Environmental benefits of Lake Kandadji are assumed to begin upon impoundment 
of the reservoir by mid-2016. Environmental benefits in rice producing areas are also 
assumed to begin in 2017.  Environmental values are based on values available for the 
Niger Inner Delta in Mali30. The environmental values for rice areas only apply to 50% of 
the irrigated area under new schemes (22,000 of 45,000 hectares), not for the areas cropped 
with maraichage, sugar cane or cereals. The added value for rice areas is estimated at 75% 
of the value for the Inland Delta31. Prices are escalated at 2%/yr from 2007 to 2012. 
 
Fish Production 
 
17. Fisheries in the Kandadji reservoir are assumed to be developed to full potential 
over the first ten years.  It is assumed that full potential is 28,200 hectares x 50 kg/hectare.  
The added value of fisheries is derived from the Fomi feasibility study (2007), at 150 
FCFA/kg. Added value is increased to 166 FCFA/kg to bring to current (2012). 
 
Regeneration of Ecosystems in Niger Valley 
 
18. Little information is available on the benefits of the Kandadji Program to the 
regeneration of ecosystems in the Niger Valley. Ecological conditions should, however, 
improve due to the maintenance of minimum flows after 2017 (100 to 125 m3/s between 
Kandadji and Niamey and 85m3/s downstream at Malanville). If it is arbitrarily assumed 
that the value of ecosystem regeneration would be 75% of the value of the domestic water 
supply (AEP) generated by the Kandadji Program, described above, the result would be a 
relatively small benefit stream ranging from about 1,500 million FCFA/yr in 2018 to 
approximately 2,900 million FCFA/yr in 2046.  While these assumed figures are arbitrary, 
it should be noted that the same rate of return would be obtained if it is assumed this 
ecosystem regeneration value were zero, but that the value of improved water supply was 
1250 versus 724 FCFA/yr/capita (US$ 2.50 versus US$ 1.45 per person/yr – still a fairly 
low value).  This increases the confidence that the estimated overall return of the project is 
not biased upwards by the assumptions and calculations used for these components of 
benefits. 
  

                                                 
29 SDAP 2007 
30 WWF report on ‘Living Waters’ 
31 SDAP 2007 
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Navigation 
 
19. According to the results of the basin-wide hydrology and economic model of the 
Niger system32, there are relatively small navigation benefits for small boats during the dry 
season, but the number of days that larger ships could use the Niger River downstream of 
the Kandadji Dam would reduce. Thus, it is assumed that the overall impacts of the 
Kandadji Program on navigation would not have any meaningful impact on the economic 
performance of the Kandadji Program. 
 
Livestock 
 
20. Based on the SDAP (2007) for the Niger system, growth in livestock is estimated at 
68,000 tropical livestock units = 85,000 heads of cattle (HoC) over 25 years at a growth 
rate of 3,400 HoC/yr, parallel to irrigation development.  Value added is estimated in the 
SDAP (2007) at 21,250 FCFA/HoC for 2007. This is increased to 23,460 FCFA/HoC to 
bring it to current (2012). 
 
Costs of Kandadji Program 
 
21. Project costs considered in the analysis include: (i) investment costs for the dam, 
power station and irrigation development, and resettlement/compensation for project-
affected people; and (ii) operation and maintenance costs for the dam and irrigation 
scheme. 
 
Civil works, hydro-mechanical works, and power station  
 
22. The cost of civil works for the Kandadji dam are estimated at 84,759 MFCFA for 
Lot 1, plus 8.75% price adjustment (7,416 MFCFA), as per the existing contract for the 
dam construction (in 2012). The contract for hydro-mechanical works is in the process of 
rebidding; the latest estimate of 12,890 MFCFA (in 2012), including possible 
contingencies, is adopted. The costs for the power station have been estimated at 90,488 
MFCFA at 2007 prices.  The cost is adjusted by 2%/year (10.4% from 2007 to 2012), for a 
total of 99,898 MFCFA in 2012. This cost translates to a cost per kW installed capacity of 
1,782,000 FCFA/kW, or US$3,564/kW. Operations and maintenance for Kandadji (dam 
and power plant) have been taken at 0.8% (equivalent to the international norm of 
US$30/kW of installed capacity). The construction period is assumed to run from March 
2012 to March 2016.  Impoundment will begin during the 2016 rainy season and the power 
station will be on-line by mid-2016. The period of analysis is 35 years, including 6 years 
for construction of the dam and power station. The salvage value is based on a technical life 
of 50 years after impoundment for dam and power plant; hence a salvage value of 40% 
remains at the end of the 35 year evaluation period. 
  

                                                 
32 SDAP 2007 
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Irrigation Development 
 
23. The cost of new irrigation schemes is estimated at US$ 13,000/hectare.  This is 
based on the costs of US$12,000/hectare assumed in the Mike Basin model (SDAP, 2007) 
and adjusted by 2%/year to bring to current (2012). The salvage value of irrigation systems 
has been estimated at 50% of the investments over the last 10 years.  Operations and 
maintenance of irrigation schemes is assumed to be 2% of the total cost. 
 
ESMP, RAP and LDP 
 
24. The costs of the Environmental and Social Management Plan (ESMP) (14,255 
MFCFA) are taken from the updated ESIA and ESMP (January 2012).  The costs for the 
Resettlement Action Plan (RAP) (34,960 MFCA) are taken from RAP, Step 1 (January 
2012). The RAP includes the development of 2,000 hectares at 11 MFCFA/hectare (or US$ 
22,000/hectare) for project-affected people. The construction of irrigation schemes for the 
second wave of replacement of PAPs is included under irrigation development, as 
discussed above (at a cost of 6.5 MFCFA/hectare or 13,000 US$/hectare.) The costs of the 
Local Development Plan (LDP) are taken from LDP (January 2006).  Costs of the LDP are 
increased by 10.4% (from 2007 to 2012) to bring them to current (12,931 MFCA). The total 
cost of ESMP, RAP and LDP amount to 62,146 MFCA or nearly 125 MUS$, not including 
the construction of additional irrigated areas for the second wave of PAP replacements. 
 
Hydrology and economic model of Niger Basin and Economic Performance of the Kandadji dam  
 
25. A hydro-economic systems model was developed to analyze the 
physical/hydrological impacts and economic performance of the Kandadji dam from a 
basin-wide perspective.  This comprehensive model includes both potential downstream 
impacts of the Kandadji dam, as well the impacts of possible future upstream developments 
on the performance of the Kandadji dam. The hydrology and economic model builds on the 
existing MIKE Basin model of the Niger Basin, which was developed as part of the 
Sustainable Development Action Plan (SDAP, 2007).  The 2007 MIKE Basin model was 
updated for the ongoing Bank-funded climate risk assessment study for the Niger Basin, 
and further refined for the purposes of this economic analysis.  Physical/hydrological and 
economic impacts of the Kandadji dam are assessed under three scenarios: 

i. Kandadji dam stand-alone (no consideration of downstream impacts); 
ii. Kandadji dam with consideration of downstream impacts on hydropower generation at 

Kainji and Jebba dams in Nigeria; 
iii. Scenario (2) with the development of the upstream Taoussa and Fomi dams (both dams 

are assumed to be impounded in 2021). 
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26. The above scenarios assume the 2005 hydrological conditions as a baseline, 
reflected in the basin runoff time series for the period May 1966 to April 1989. Results in 
terms of hydro-energy generated at Kandadji and Kainji/Jebba dams are shown in Table 16 
and Table 17.  The impacts of climate change were also investigated for these scenarios 
(see Annex 9). 
 
27. The economic analysis assumes that the dam construction period is from March 
2012 to March 2016, that impoundment begins during the 2016 rainy season and that the 
power station is on-line by mid 2017. Based on detailed simulations with the hydro-
economic systems model, the long-term average generation during the dry period April – 
September is estimated at about 110 GWh (25 MW), and at about 490 GWh (112 MW) 
during the wet period October – March. For the base case scenario it has been assumed that 
domestic demand growth in Niger will either be 12% with a steady supply from Nigeria, or 
8% with a declining supply from Nigeria (30% reduction by 2016 and 70% reduction by 
2020). Under these conditions domestic/industrial demand in Niger will be able to absorb 
the full wet season energy generation by 2021. The economic analysis takes into account 
that during the first years of operation a diminishing amount of energy will be supplied to 
the WAP pool at a lower price, ranging from 175 GWh in 2018 to 20 GWh in 2020.  
 
28. Under a scenario with 12% domestic growth demand in Niger and a declining 
supply from Nigeria, Niger would be able to absorb all energy from Kandadji by 2019. 
Instead, at 8% growth of domestic demand and a stable supply from Nigeria it would take 
till 2025 before Niger would be able to absorb all energy generated at Kandadji during the 
wet period. This case is considered as an alternative scenario under the sensitivity analysis 
presented further below. Under this scenario the weighted average domestic/WAPP price 
would gradually increase from 69 FCFA/kWh in 2017/2018 to 79 FCFA/kWh by 2025; in 
2017/2018 about 50% of the generated 600 GWh/yr would be supplied to the WAPP pool 
at 59 FCFA/kWh. 
 
Physical/Hydrological Impacts 
 
Scenario 1: Kandadji dam stand-alone (no consideration of downstream impacts) 
 
29. Primary impacts under Scenario 1 are hydropower generated at the Kandadji dam 
(600 GWh/yr, starting in mid-2017) and irrigation development (45,000 hectares). 
Secondary benefits relate to additional water supply for Niamey and other towns and 
villages along the Niger River (about 2.5 million people in 2015 and 3.3 million in 2025, 
with an additional demand of about 2m3/s), environmental benefits of wetlands (reservoir 
surface area and newly irrigated rice planted areas), fish production in the Kandadji 
reservoir and livestock production related to irrigation development. 
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Scenario 2:  Kandadji dam with consideration of downstream impacts on Kainji and Jebba dams 
 
30. Additional water abstractions for irrigation associated with Kandadji amount to 
43m3/s and other abstractions amount to 18m3/s for evaporation losses from the new 
reservoir and abstractions for  domestic water use in Niger, in total 61m3/s.  Energy 
generated at the Kainji and Jebba dams under the 2005 hydrological conditions averages 
5,007 GWh/yr (based on flow data from May 1966 to April 1989). These levels assume 
overall plant efficiencies of 89.5% after full rehabilitation and operational rules based on 
observed reservoir levels during the last 10 years. Based on Mike Basin simulations losses 
in energy generated at Kainji and Jebba dams amount to 227 GWh/yr (see Table 8), or 
4.5% of the energy generated under the 2005 hydrological conditions (base case) and 38% 
of the energy output of Kandadji dam. According to simulations, the energy losses are 5.0% 
at Kainji dam and 4.0% at Jebba dam. 
 
31. Upon impoundment of Kandadji in 2016, but before irrigated areas have been 
substantially developed, losses due to evaporation and other uses (domestic water supply) 
equal nearly 2% of the present outflow of Kainji reservoir. This corresponds to an initial 
energy loss at Kainji and Jebba dams of 97 GWh/yr (see Table 12, KD-HP only). Losses 
due to irrigation development begin in earnest in 2018 and increase linearly with the 
development of agriculture, from 88 GWh/yr in 2018 to 227 GWh/yr in 2046, at an 
incremental rate of nearly 5 GWh/yr (see Table 13). 
 
Table 16: Hydro-energy generated at various dams in the Niger River Basin under selected 
SDAP scenarios – KD: Kandadji; TA: Taoussa; FO: Fomi (source: output Mike Basin model 
runs, June 2012) 
Energy output various SDAP scenarios (GWh/yr) - base case hydrology; 45,000 hectares irrigation development 

    2005(SA
) 

KD-
Irr 

Impac
t KD 

FO-TA-
KD 

Impac
t 

KD-
HP 

Impac
t 

E
xi

st
in

g 
da

m
s Jebba 2,281 2,19

0 
-91 1,584 -696 2,254 -27 

Kainji 2,726 2,59
0 

-136 1,797 -929 2,675 -51 

Total 5,007 4,78
0 

-227 3,381 -1,626 4,929 -79 

F
u

tu
re

 d
am

s 

Fomi       357 357     

Taoussa       130 130     

Kandadji   601 601 398 -203 601 601 

                

                  

Energy output various SDAP scenarios (GWh/yr) with 20% reduction in 
runoff 

              

                  

E
xi

st
in

g 
da

m
s Jebba 1,820 1,72

7 
-93 1,114 -706 1,792 -27 

Kainji 2,167 2,02
6 

-141 1,216 -951 2,115 -52 

Total 3,987 3,75
3 

-234 2,330 -1,657 3,908 -79 

F
u

tu
re

 d
am

s 

Fomi       282 282     

Taoussa       105 105     

Kandadji   542 542 254 -288 542 542 
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Table 17: Hydro-energy generation for various scenarios (Scenarios in this table: 1 - KD stand-
alone; 2 - KD without development of irrigation; 3 - Taoussa and Fomi dams impounded by 
2021) 

Annual HP output KD and impacts KD on Kainji and Jebba energy (in GWh/yr) 
  Scenario 1 (KD) Scenario 3 (KD+TA+FO) Scenario 2 (KD - HP only) 

Year Output KD Impacts K/J Output KD Impacts K/J Output KD Impacts K/J 

2012 1             

2013 2             

2014 3             

2015 4             

2016 5             

2017 6 300 -39 300 -39 300 -39 

2018 7 601 -88 601 -88 601 -79 

2019 8 601 -93 601 -93 601 -79 

2020 9 601 -98 601 -98 601 -79 

2021 10 601 -103 552 -103 601 -79 

2022 11 601 -108 547 -108 601 -79 

2023 12 601 -113 541 -113 601 -79 

2024 13 601 -118 536 -118 601 -79 

2025 14 601 -123 531 -123 601 -79 

2026 15 601 -128 526 -128 601 -79 

2027 16 601 -133 521 -133 601 -79 

2028 17 601 -138 516 -138 601 -79 

2029 18 601 -143 511 -143 601 -79 

2030 19 601 -148 506 -148 601 -79 

2031 20 601 -153 501 -153 601 -79 

2032 21 601 -158 495 -158 601 -79 

2033 22 601 -163 490 -163 601 -79 

2034 23 601 -168 485 -168 601 -79 

2035 24 601 -173 480 -173 601 -79 

2036 25 601 -178 475 -178 601 -79 

2037 26 601 -183 470 -183 601 -79 

2038 27 601 -187 465 -187 601 -79 

2039 28 601 -192 460 -192 601 -79 

2040 29 601 -197 454 -197 601 -79 

2041 30 601 -202 449 -202 601 -79 

2042 31 601 -207 444 -207 601 -79 

2043 32 601 -212 439 -212 601 -79 

2044 33 601 -217 434 -217 601 -79 

2045 34 601 -222 429 -222 601 -79 

2046 35 601 -227 424 -227 601 -79 
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Scenario 3: Impacts of Fomi and Taoussa dams on energy generated at Kandadji dam 
 
32. The development of the Taoussa dam in Mali in the long-term may lead to an 
additional diversion of 3,500 million cubic meters/yr (for 56,000 hectares of controlled 
irrigation and 121,000 hectares of controlled flooding), along with net reservoir evaporation 
losses of 2.5 billion cubic meters/yr, in a total 6.0 billion cubic meters/yr. Future 
developments in the upstream Bani Basin and the development of Fomi dam in Guinea, 
along with irrigation development in Mali may, in the long-term, further reduce the inflow 
into Kandadji reservoir by 4.5 billion cubic meters /yr (primarily for irrigation of Office du 
Niger (which is a large irrigation scheme in Mali) - 22,000 hectares sugar cane and 220,000 
hectares rice and other crops - and Bani Basin developments). Total losses at the Mali-
Niger border, therefore, would amount to 10.5 billion cubic meters/yr or 333 m3/s, or nearly 
42% of the inflow of the Kandadji reservoir without upstream developments. According to 
the simulations, energy generated at Kandadji will decrease in the long-term (e.g., by 2050) 
to nearly 400 GWh/yr, equal to a reduction of 34%. It is important to note that part of the 
impact of reduction in upstream flow on hydro-energy generated at Kandadji is 
compensated by reduced spilling at Kandadji dam during high flows; hence, the relative 
reduction in energy is less (80%) than the relative reduction in annual flows due to 
upstream developments.  
33. The initial flow reduction upon impoundment of the Fomi and Taoussa dams 
(assumed to take place in 2021) is approximately 2.6 billion cubic meters/yr or 82m3/s; 
10% of the present inflow of the Kandadji reservoir. Hence, the initial reduction of energy 
at  Kandadji due to impoundment of the Taoussa and Fomi reservoirs is estimated at 24% 
of the ultimate reduction of 203 GWh/yr (equivalent to 49 GWh/yr), yielding a production 
of 552 GWh/yr in 2021. This will gradually decrease by 5.1 GWh/yr over the following 
thirty years, ultimately reaching 398 GWh/yr in 2051. The impacts of the Fomi and 
Taoussa dams and associated irrigation developments on hydropower generated at the 
Kainji and Jebba dams are not included in the economic analysis for the Kandadji Program. 

 
Incorporating Climate Change Impacts 
  
34. Climate change projections for 2030 and 2050 are used to estimate potential impacts 
on project performance (given that the economic analysis covers the next 35 years – i.e., 
2012-2046). Projections are available from the ongoing Bank-funded study on “Climate 
Risk Assessment for the Niger Basin’’. Associated changes in runoff as an average for the 
entire Niger Basin are shown in Table 18, which are relatively modest. The impacts of 
climate change on precipitation over the Upper Niger Basin, as compared to the entire 
Niger Basin, are discussed in detail in Annex 9 on “Climate risk assessment and 
management for the Niger Basin” and are relatively modest. The following climate change 
impact scenarios are considered in this analysis: (i) an average 5% reduction of inflows into 
the Kandadji reservoir over the project’s life time, and (ii) a ‘worst case’ scenario of a 20% 
reduction of inflows. According to available projections from 20 climate models, the worst 
case scenario has a very low probability of occurrence (less than 10 percent). 
Corresponding results should be interpreted accordingly. It is estimated on the basis of 
potential evapotranspiration theories that crop water requirements and thus irrigation water 
demands will increase with 5% by 2050 due to rising temperatures (about + 20C), other 
conditions unchanged (see Annex 9). 
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Table 18: Projected flow changes in the Niger Basin due to CC33 
Projected changes in flow (percentage) due to CC 
Quartile 2030 2050 2070 
0% -14.5 -18.9 -25.9 
25% -6.0 -10.4 -7.8 
50% -3.2 -3.5 -2.2 
75% -1.0 0.3 1.2 
100% 11.6 21.3 22.4 
Average -3.4 -4.5 -3.4 
Standard 
deviation 

5.4 8.4 9.8 

 
Scenario 1 + Climate Change: Kandadji dam stand-alone (no consideration of downstream 
impacts) 
 
35. Figure 3 shows the relationship between relative changes in annual hydropower 
generated at the Kandadji dam and relative changes in annual outflows from the dam 
(associated with reduced runoff). In relative terms, hydropower generation reduces linearly 
with reductions in runoff; the runoff elasticity of Kandadji hydropower is 0.49, which 
implies that a 20% reduction in runoff will lead to a 9.8% reduction in hydropower 
generation, from 601 GWh/yr under the present flow conditions (1966-1989) to 542 
GWh/yr (This also includes the impacts of a 5% increase in irrigation water requirements.).  
Reductions in runoff lead primarily to lower spills during the flood season, without 
affecting the energy produced (hence, the runoff elasticity of hydro-energy for Kandadji 
dam is less than 1.0). 

 
Figure 5: Relation between relative hydro-energy changes and flow changes at Kandadji (stand-
alone) 
 
                                                 
33 Source of estimates: Climate Risk Assessment for the Niger River Basin; a joint study of World Bank and NBA 
(reports not yet published). 
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Scenario 2 + Climate Change: Kandadji dam with consideration of downstream impacts on 
Kainji and Jebba dams 
 
36. According to Table 16, the operation of the Kandadji dam, combined with 
associated irrigation development of 45,000 hectares, has a negative impact on energy 
generated at Kainji and Jebba dams of -227GWh/yr, which increases only to -234GWh/yr 
under conditions of 20% reduction in runoff and river flows. Thus, downstream impacts 
increase with only 0.15 times the runoff reduction due to climate change. In the initial 
conditions, immediately after the Kandadji reservoir impoundment, downstream impacts at 
Kainji and Jebba are -79GWh/yr under the present flow conditions, and according to Mike 
Basin model simulations these impacts will remain unaltered under flow conditions reduced 
with 20%. 
 
Scenario 3 + Climate Change: Impacts of Fomi and Taoussa dams on energy generated at 
Kandadji dam 
 
37. Hydropower generation at Kandadji dam is 398 GWh/yr under the present 
hydrological conditions and with the implementation of Fomi and Taoussa dams and 
related irrigation infrastructures. With this infrastructure combination, a 20% reduction in 
runoff associated with climate change would lead to a 36% reduction in hydropower 
generation, from 398 GWh/yr to 254 GWh/yr (this also includes the impacts of a 5% 
increase in irrigation water demands).  With dams at Fomi and Taoussa, much less water 
will be spilled at the Kandadji dam than under the present hydrological conditions. 
Reservoir levels are also impacted by the upstream development, resulting in a lower head 
for the turbines, reduced, on average by 21%, from 11.9 to 9.4m. The impact of Kandadji 
dam with associated irrigation infrastructure on energy produced at Kainji and Jebba dams 
under conditions of climate change and with Fomi and Taoussa dams implemented is for 
this economic analysis assumed to be the same as under the scenario without Fomi and 
Taoussa dam. The difference is on account of these upstream dams. 
 
Climate Change Impacts on Minimum Flows and Agricultural Production 
 
38. Selected percentiles of simulated monthly average flows for Niamey and Malanville 
are shown in Table 15 and Figures 4 and 5, as derived from model simulations for the 
period 1966/67 – 1988/89, for various scenarios and the 2005 base case. The Kandadji dam 
has been designed to maintain minimum flows of 125m3/s at Niamey and 85m3/s at 
Malanville. Without large scale upstream developments, minimum flows will be adequately 
maintained at Malanville at the border with Nigeria, at least 4 out of 5 years with only 
minor shortfalls in 1 out of 10 years. At Niamey 1 out of 5 years a minimum flow of 
110m3/s will be maintained. Upstream developments at Fomi and Taoussa dams would 
even improve these favorable results. Overall, the minimum flow conditions in the Middle 
Niger River are significantly improved compared to the present base case (2005) 
conditions. 
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39. However, the full development configuration – including Fomi and Taoussa dams 
with associated extensive irrigation infrastructure – was designed to maximize irrigation 
development in the Upper and Middle Niger regions while still maintaining the agreed 
minimum flows in the Middle Niger and downstream of Markala dam. With this 
configuration, priority for irrigation water demands and corresponding reservoir operating 
rules, reduced runoff due to climate change would primarily affect minimum flows (see 
Table 15), and only to a minor extent dry season irrigated agriculture in Mali and Niger. 
The impact on rainy season irrigated agriculture is minimal. Simulations for various 
scenarios with and without climate change show that impacts of severe runoff reductions (-
20%) have no impact on irrigated agriculture in the development scenario without upstream 
development (i.e.,, Kandadji stand-alone.) In this scenario minimum flows at Niamey 
would stay above 100m3/s at all times, while reducing at Malanville in one out of five years 
to 70m3/s. Simulations have also shown that with the full SDAP development scenario and 
20% reduction in river flows due to climate change, minimum flows at Niamey could 
reduce in one out of five years to about 75m3/s and at Malanville to about 15m3/s. It should 
be noted that the probability of an overall reduction in runoff of 20% due to CC is 
estimated to be very low. 
 
40. To balance irrigation requirements with maintaining required minimum flows under 
conditions of significant reductions in runoff due to CC, it would be possible to: (i) reduce 
irrigation water requirements by increasing irrigation efficiency; and/or (ii) reduce dry 
season irrigated areas, based on reservoir storage volumes at planting time (and water 
volumes required for maintaining minimum flows). Dry season irrigated areas would need 
to be smaller to avoid affecting minimum flows, from Markala (downstream of the Office 
du Niger (which is a large irrigation scheme in Mali)) to Malanville; this would be required 
for all major irrigation systems linked to the three major reservoirs. Based on available 
information on water requirements and simulation results, it is estimated that, in case of a 
20% reduction of flows due to climate change, dry season irrigated areas would need to 
decrease by about 10% in order to avoid unacceptably low minimum flows throughout the 
Upper and Middle Niger and Inner Delta. Therefore, the economic analysis assumes that an 
average runoff reduction of 2% would reduce the benefits from dry season irrigation by 1% 
(see Table 19 and Figure 6 and Figure 7). 
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Table 19: Minimum flow statistics for Niamey and Malanville with and without Climate 
Change 

Base case (2005) hydrology                 

  KD + Irrigation FO-TA-KD 2005 base case KD + Irrigation; 
dead storage 
level 219m 

Percentiles Niame
y 

Malanvil
le 

Niame
y 

Malanvil
le 

Niame
y 

Malanvil
le 

Niame
y 

Malanvi
lle 

5% 104 74 111 52 2 4 103 53 

10% 107 78 119 81 4 9 103 57 

20% 111 86 137 108 16 17 106 65 

Average 181 159 208 190 79 96 163 153 

Climate change impact: 20% reduction 
of runoff 

                

5% 103 60 41 5 0 0     

10% 104 63 58 8 1 3     

20% 106 70 76 15 7 7     

Average 148 128 144 124 48 61     

 
 

 
Figure 6: Monthly flow statistics (average and 1 out of 10 years) for Niamey, for the present 
conditions (2005), the Kandadji-only scenario and the full SDAP development scenario 
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Figure 7: Monthly flow statistics (average and 1 out of 10 years) for Malanville, for the present 
conditions (2005), the Kandadji-only scenario and the full SDAP development scenario 
 
Impacts of reservoir sedimentation on energy production and minimum flows 
 
41. Based on the ESIA, if no action is taken, the volume of the reservoir will be reduced 
by 14.3 (best scenario) to percent to 17.9 percent (worse scenario) during the first one 
hundred years of operation. Mike Basin model simulations were conducted for future 
conditions of reservoir sedimentation, assuming that the Kandadji reservoir would be silted-
up with 210 million cubic meters horizontally to a level of 219 m as the future dead storage 
level (present dead storage is 215m). As a result the life storage would be reduced by 11% 
from 1.56 to 1.386 billion cubic meters. The rule curve for reservoir operation was scaled-
up accordingly. Simulation results showed that such changes at Kandadji reservoir would 
(i) not significantly change the downstream impacts on energy generated at Kainji and 
Jebba dams, (ii) increase the energy produced at Kandadji dam with 2% to 615 GWh/yr 
(due to an increase in the average head), and (iii) reduce low flows at Malanville during one 
month with about 20m3/s (see Table 15), where in 1 out of 5 years the minimum monthly 
flow would reduce to 65m3/s (low flow statistics at Niamey would hardly be affected). The 
shortfall in minimum flows is marginal (about 50 million cubic meters), which in due time 
could well be managed through a fine-tuning of the reservoir operation rules. 
 
Impacts of Optimal Full Supply Level (OFSL) of Kandadji dam on hydro-energy generation 
 
42. For the base case hydrology, additional simulation runs were made for alternative 
Full Supply Levels of respectively 227 and 229m amsl. For the 227m OFSL level hydro-
energy generated at Kandadji dam is reduced on average with 17 GWh/yr, while losses at 
Kainji and Jebba dams are simultaneously reduced with 15 GWh/yr, overall a loss of only 2 
GWh/yr. For the 229m FSL level energy generated at Kandadji dam increases with 19 
GWh/yr, while losses at Kainji and Jebba dams simultaneously increase with 11 GWh/yr, 
overall a gain of only 8 GWh/yr. Such minor changes in the overall hydro-energy balance 
are insignificant and will not noticeably change the EIRR of the project, as discussed 
below. 
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Economic Analysis 

 
43. The economic analysis assumes the following:  The dam construction period is from 
March 2012 to March 2016.  Impoundment begins during the 20176rainy season and the 
power station is on-line by mid 2017. The period for the analysis is 35 years, including 6 
years for construction of the dam and power station. The salvage value is based on a 
technical life of 50 years after impoundment for the dam and power house; hence 40% 
remains at the end of the 35 year evaluation period.  The time profile of other costs and 
benefits is as described above.  Net Present Value (NPV) is calculated using a discount rate 
of 12%. 
 
Economic Internal Rate of Return (EIRR) 
 
44. EIRR values are presented in Tables 16 and 17. Without including the impacts from 
upstream developments or the impacts of the Kandadji dam and irrigation scheme on 
hydropower generated at the downstream Kainji and Jebba dams (Scenario 1), the EIRR is 
14.9%.  Including impacts on hydropower generation at Kainji and Jebba dams (Scenario 
2), the EIRR reduces to 13.5%. Including the impacts of the development of the upstream 
reservoirs at Fomi and Taoussa with associated irrigation infrastructure (Scenario 3), the 
EIRR reduces to 12.5%. 
 
45. With a 5% reduction in runoff due to climate change, the EIRR stays well above 
12.0% in all three scenarios.  Indeed, potential climate change impacts are relatively modest 
overall.  With a 20% reduction in runoff due to climate change, the EIRR stays also well 
above 12%, except for Scenario 3 (full SDAP development).  In the latter case, the EIRR 
drops to 8.9%.  This figure should, however, be taken with extreme caution.  First, a 20% 
reduction in runoff during the entire period 2012- 2046 represents the worst case (and 
highly unlikely) scenario. Second, full development involves a huge increase in 
consumptive irrigation use in the Upper Niger.  The trade-off in terms of a large reduction 
in hydropower generation at Kandadji, Kainji, and Jebba dams – which has a substantial 
impact on the EIRR of the Kandadji dam – is not a necessary one. Moreover, agricultural 
benefits of such upstream developments are not accounted for in the present analysis. 
Economic performance was additionally investigated for a case where irrigation 
development associated with the Kandadji dam (the 45,000 hectare) is excluded.  In other 
words, the dam is developed only for hydropower generation.  Results are only marginally 
better (refer below Table 20).  
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Table 20: Estimated EIRR for various scenarios and with/without impacts of climate change  
Summary of results on EIRR  Results for HP and irrigation dev.  Results for HP-only 

  No CC -5% cc -20% cc No CC -5% cc -20% cc 

Kandadji stand-alone without considering 
d/s impacts 

16.0 15.7 14.8 16.5 16.2 15.2 

Kandadji stand-alone with considering d/s 
impacts on K/J energy 

14.6 14.3 13.3 15.5 15.2 14.1 

Kandadji with impacts of TA and FO 
dams on KD and impacts KD on K/J 
energy 

13.5 12.4 8.9 14.3 13.1 9.1 

 
Net present Value 
 
46. The Net Present Value at a discount rate of 12% is calculated at 27,200 MFCFA 
over a period of 35 years, a pay-back-period of 24.5 years. 
 
Sensitivity Analysis 
 
47. The results remain relatively robust to significant changes in key parameters.  The 
following scenarios are considered for the sensitivity analysis: 

a. Cost variations from -20% to +20% 

b. Overall benefit variations from -20% to +20% 

c. Climate change/runoff scenarios from -20% to +20% 

d. Energy values for Niger: 69, 74, 79, 84 and 89 FCFA/kWh 

e. Energy values for Nigeria: 40, 45, 50, 55 and 60 FCFA/kWh 

48. The results – as shown in Table 21 below – remain relatively robust to significant 
changes in the above parameters.  For example, a 20% increase in costs still yields an EIRR 
of nearly 12%.  In most cases except for a 20% reduction in the value of benefits or a 20% 
increase in cost, the EIRR remains at or above 12%. The EIRR remains at 12% for a cost 
sensitivity of +16.7% and for a benefit sensitivity of -10.4%.  It should be kept in mind also 
that the assumed value of increased domestic power consumption provided by the Program 
is fairly conservative, making no allowance for a high willingness-to-pay on the part of 
some currently unserved sources of demand, or the value of improved reliability.  On the 
cost side, by comparison, the base case numbers do not include additional expenditures for 
expanded local power delivery.  
 
49. The sensitivity of the EIRR for additional cost for the RAP for the second wave of 
displacement has also been tested, assuming an overall cost of US$5,000 per PAP, or 
US$160 million for 32,500 PAPs under RAP-II. Half of these cost (6,000 hectares at 
US$13,000/hectare) are already included under irrigation developments and benefits. 
Hence, the additional cost would be US$80 million or 40,000 MFCFA, uniformly 
distributed over the years 2016 to 2020 and parallel to the planned irrigation development 
and major expenditures under RAP for the first wave of displacement. Adding these costs 
without accruing additional benefits compared to the baseline conditions would reduce the 
EIRR by 1.1% from 13.5% to 12.5%, still above the 12% threshold. 
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Table 21: Sensitivity analysis 
Sensitivity parameter   Variation EIRR Variation EIRR Base Case EIRR 

Cost variations (%) -20 15.8 -10 14.6 0 13.5 

Benefit variations (%) -20 10.5 -10 12.1 0 13.5 

Runoff changes due to CC (%) -20 12.4 -10 13.0 0 13.5 

Energy value Niger (FCFA/kWh) 69 12.2 74 12.9 79 13.5 

Energy value Nigeria (FCFA/kWh) 40 13.8 45 13.7 50 13.5 

              

Sensitivity parameter   Variation EIRR Variation EIRR Elasticity EIRR 

Cost variations (%) 10 12.6 20 11.7 -1.0% per 10% 

Benefit variations (%) 10 14.9 20 16.3 1.5% per 10% 

Runoff changes due to CC (%) 10 14.1 20 14.7 0.6% per 10% 

Energy value Niger (FCFA/kWh) 84 14.2 89 14.9 1.4% per 10 FCFA/kWh 

Energy value Nigeria (FCFA/kWh) 55 13.4 60 13.2 -0.3% per 10 FCFA/kWh 

         

 
50. As stated further above, 8% growth of domestic demand and a stable energy supply from 
Nigeria would initially lead to an energy surplus during the wet season, and it would take till 
2025 before Niger would be able to absorb all energy generated at Kandadji. Under this scenario 
the weighted average domestic/WAP price would gradually increase from 69 FCFA/kWh in 
2017/2018 (when about half of the annual generation would be supplied to the WAP pool at 59 
FCFA/kWh) to 79 FCFA/kWh by 2025, and the EIRR would be 13.1%, i.e. 0.4% less than in the 
base case. 
 
51. Considering the cost of dam construction (civil works) as sunk cost increases the EIRR 
from 13.5% to 18.8%, while a reduction of the irrigated area to only 3,500 hectares (2016-2018) 
would further increase the EIRR to 19.9%. Considering the hydro-mechanical equipment cost as 
well as sunk cost would yield an EIRR of 21.2%. Hence, the EIRR calculated for the overall 
Kandadji Program (13.5%) constitutes the lower end of the spectrum and may be considered as a 
conservative estimate. 
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Contribution to Poverty Reduction 
52. Income per capita in Niger has not changed in nearly a decade.  Looked at over the past 
30 years, income per capita has in fact declined, so that in 2009, it stood at about 30 percent less 
than in 1980.  Although poverty levels decreased from 64.4 percent in 2005 to 60.8 percent in 
2007/08 the rapid increase in population growth essentially cancels out gains made in poverty 
reduction, so that the number of poor has not declined.  The Project will contribute to poverty 
reduction both indirectly, through the second order effects flowing from the increased 
hydroelectricity generation capacity, and directly through the provision of new or improved 
irrigation and drainage services to farmers. 
 
53. The World Bank’s 2011 Poverty Assessment for Niger finds that the economic growth 
which occurred between 2005 and 2007/08 also reduced inequality.  Further analysis shows that 
the largest change in per capita consumption occurred below the poverty line.  Above the poverty 
line there is little to no change in per capita consumption.  The Project will contribute to further 
economic growth by reducing the cost of domestic power, and by generating revenues from 
exported power, as energy production from the Kandadji program in the rainy season will be 
larger than Niger’s immediate needs. 
 
54. Niger remains an environment characterized by high vulnerability to shocks and poverty.  
Droughts are the most prominent shock.  As a result, the economy, but especially rural farm 
households, experience huge income volatility and welfare losses.  The welfare costs of these 
shocks are large.  Households which receive rainfall that is 100 mm less than long term (20 
years) departmental average see consumption decline by 7 to 13 percent.  Besides immediate 
welfare losses, the risks and shocks also induce risk-averse behavior. These partly explain low 
levels of uptake of modern agricultural inputs, which in turn explains low agricultural 
productivity and consequently high levels of impoverishment.  Given the high risk environment 
and levels of vulnerability, Niger needs to build resilience by both improving incomes and 
reducing income volatility.   
 
55. Agriculture, which provides a livelihood for almost 80 percent of the population, is stuck 
in low-productivity equilibrium, unable to sustain a few years of normal growth. With the 
exception of rice, yields of other staples (millet, sorghum and groundnuts) are at most half of the 
West African average. They are also lower than Sahel countries facing similar agricultural 
endowments and risks.  For instance, yields of millet, the main staple, are twice as high in 
Burkina Faso and 63 percent higher in Mali.  Just improving agricultural productivity to reach 
the Sahelien average, would improve yields by 50 percent, which would be a huge boost to 
incomes and nutrition of the population.  Agricultural productivity in Niger is low in part 
because it is too dependent on low and erratic rainfall.  Irrigation provides one solution to 
minimize such weather risk to production, and past studies (World Bank, 2007) have shown that 
productivity increases from irrigated export and food crops are likely to generate the greatest 
gains in household welfare.  
56. The first phase of the Kandadji Program will result in the development of 6,000 hectares 
of irrigated land benefiting farm households, of which about 2,000 hectares are specifically 
targeted at improving the living conditions of communities displaced by the project (i.e., the 
5,410 people to be displaced during 2012).  Ultimately, Niger plans to utilize the Kandadji 
reservoir to develop about 45,000 hectares of irrigated land. The main benefits include 
availability of irrigated land for food and cash crop production, and opportunities for economic 
activities including fisheries, livestock farming and agro-processing. 
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57. The reliable supply of irrigation is among several key requirements for sustained growth 
in agricultural productivity; however, improving access to irrigation infrastructure alone is not 
sufficient to enhance agricultural productivity. Improving rural infrastructure more broadly (e.g., 
irrigation, roads, telecommunications, water and sanitation, etc.) is critical for sustained growth 
and poverty reduction, and farmers require increased access to extension services to more 
effectively utilize new irrigation technologies.  In addition to civil works, irrigation interventions 
must address the institutional and social dimensions of management since irrigation schemes are 
based on collective action.  
 
58. To address these concerns, the Project will support local development initiatives by 
building the capacity of rural communes, communities and partner organizations in the Program 
areas for local development and investment planning, and through the establishment of a local 
development fund.  This fund will adopt a community driven development (CDD) approach to 
provide financial support to eligible municipalities and communities to implement investment 
plans, and will also provide matching grants to support income generating initiatives, focusing 
on women and youth living in the program areas.  The Project will also support the preparation 
of a master plan for an optimal and long term sustainable development of the Kandadji Program 
area.  The rehabilitation of about 1,000 hectares of existing irrigated schemes to consolidate food 
security in the area will provide lessons to the master plan to ensure adequate sustainability of 
the new schemes.  In addition, the Project will develop private-public partnerships for the design 
and implementation of a pilot agribusiness growth pole of approximately 1,500 hectares of 
diversified commercial crops. Under project Component 3.2, 4,970 farmers will benefit, which 
will result in 34,790 direct beneficiaries (assuming seven persons per a household).  
 
59. A range of findings show that African and Asian investments in irrigation, agricultural 
research and extension have large impacts on agricultural productivity and poverty reduction, 
and investments in rural infrastructure can bring even greater benefits (Fan, 2010). In addition, 
investing in food crops, which are mainly produced by smallholder farmers in Niger, will be 
particularly effective in reducing poverty and in generating economic growth linkages. Reliable 
food production will significantly improve food security and reduce vulnerability in rural areas. 
Furthermore, expansion of crop production in Niger should facilitate broader growth through 
new opportunities for increasing exports and processing agricultural products. 
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Financial Analysis 
 
Kandadji Program overall impact on Niger  
 
60. The Kandadji Program will play a critical role in supporting the Government’s 
overall economic and poverty reduction objectives.  In the near term, the main growth 
impulse comes from a scaling up of activities in the extractive industries, especially the 
petrol and uranium industry.  However, the direct growth impulse of these investments is 
projected to peter out by 2016/2017 when they reach their full production capacity.  
Sustaining relatively high projected growth rates of around seven percent per year will then 
require diversification of the economy and an increase in agricultural productivity.  This 
will not only be necessary to sustain growth, but also to reduce Niger’s vulnerability to 
weather shocks and developments in the commodity markets.  To lay the foundation for 
this, the Government has launched an ambitious program to address policy and 
infrastructure constraints, including the development of the Kandadji Program which is 
aimed at both supporting the energy needs of a more diversified economy and at increasing 
agricultural productivity and resilience.  As the expansion of the extractive industries is 
likely to lead to an appreciation of Niger’s real exchange rate and thus a loss of 
competitiveness, the Kandadji development program can also play an important role in 
mitigating such Dutch disease effects, by using part of extractive industries proceeds for 
import intensive investment projects that will enhance Niger’s competitiveness.34 
 
61. The initial impact on economic growth and GDP will arise from the construction 
activities related to Kandadji.  As a percentage of GDP, these investments are projected to 
gradually increase to peak 1.5 percent of GDP by 2016 and then decline as the investments 
are completed (see Figure 6).35 During the construction phase, the Kandadji program will 
also generate significant employment. The value of electricity production as well as 
benefits through increased agricultural production through an expansion of irrigated areas 
are the main benefits of the Kandadji project that are reflected in the cost benefit analysis, 
together with other benefits such as increased fishing, river transport, or ecological benefits.  
These expected benefits would initially add about one percentage point to GDP annually, 
starting in 2017.  However it is important to note that the cost benefit analysis does not 
include dynamic growth effects of increased energy production.   

 

                                                 
34 An analysis of the impact of the expansion of Niger’s extractive industries is currently under preparation and 
preliminary results point to quite a significant impact on the real exchange rate. 
35 The precise impact of investment activities on GDP will depend on the import content of investments and will 
thus be less than the ratio of investments to GDP.   
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Figure 8: Benefits and investmenr cost as percentage of GDP 
 
62. Various studies show a positive relationship between the development of a 
country’s manufacturing sector and energy infrastructure.  A recent UNIDO study36 also 
documents that energy sector development is a pre-condition for the emergency of a 
manufacturing sector in low income countries. Various investment climate assessments for 
Niger also highlight that access to reliable energy is a key constraint to businesses.  In the 
2006 Investment Climate Assessment, 41 percent of surveyed manufacturing firms 
identified electricity as a major or very severe constraint. 
 
63. Niger’s strategy for agricultural development and food security (3N initiative) 
contains irrigation development as the central element to achieve its objectives.  Niger’s 
irrigable area is estimated at around 350,000 hectares, of which only about one third is 
being used.  Nonetheless, irrigated areas already account for 30 percent of Niger’s 
agricultural production and 90 percent of Niger’s agricultural exports.  An addition of 
45,000 hectares of irrigated land under the Kandadji project would increase irrigated areas 
by almost 50 percent and promise to contribute significantly to agricultural production and 
exports.  It is important to note that irrigation investments supported by the Kandadji 
program are accompanied by institutional reforms of the research and extension system, 
that aim to increase productivity of irrigated areas from currently about 4.5 tons/hectare to 
6tons/hectare. 
  

                                                 
36 UNIDO. 2010. Energy Infrastructure and Industrial Development.  UNIDO.  Research and Statistics Branch. 
Working Paper 12/2009.  Vienna.  2010. 
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Financial impact of the project on the yearly budget of the Niger  
 
64. The fiscal impact of the Kandadji project will be primarily on the Government’s 
investment budget, debt, and debt service payments.  With an appropriate tariff policy that 
fully covers cost, the Kandadji program could also generate revenue to help fund further 
energy sector investments and, especially, rural electrification. 
 
65. Overall investment costs for the first two phases of the Kandadji program are 
estimated to amount to US$785.04 over the period 2012 – 2017.  About 23.77 percent of 
the investment cost will be covered from the Government’s own resources, with the 
remaining 83 percent being financed from concessional loans and grants from various 
agencies listed in Table 2.  While the financing agreements of individual loans are not yet 
available to the project team, it is expected that the overall financing package for Kandadji 
will have a grant element of at least 35 percent. 

 
66. Government budget estimates for total investment expenditure in 2012 amount to 
about US$1.2 billion, of which 38 percent are to be funded from government’s own 
resources and the remainder from external sources, including grants and concessional loans.  
The overall investment budget is projected to increase to US$2 billion by 2020, with 
domestically financed investment expenditures increasing to 40 percent of government’s 
investment budget.  Within this fiscal framework, the expenditures on Kandadji will claim 
around 16 percent of the total investment budget in the years of peak activity, 2014-2016.  
The share of the government contribution to the Kandadji program is lower than its share in 
the overall contribution to the investment budget. 

 
67. The debt sustainability analysis carried out in 2011 contains disbursement 
projections for newly contracted medium to long term debt, which increase from US$380 
million in 2012 to US$750 million by 2020.  Expenditures for Kandadji are projected to 
peak at around US$100 million during the years 2014 to 16 and there is thus sufficient 
headroom to accommodate the funding of Kandadji within the current debt projections 
underlying the country’s debt sustainability analysis, which puts Niger at a moderate risk of 
debt distress.   

 
68. In the absence of quantitative information on the individual financing agreements 
supporting the Kandadji program, it is difficult to assess the impact on Niger’s debt service 
payments.  For illustrative purposes, if one assumes that the financing package would 
contain US$100 million in grants and the average terns for the remainder would be an 
interest rate of 3.3 percent, a 5 years grace period, and a maturity of 20 years – which yield 
a grant element of 35 percent – debt service payments would increase gradually do reach 
0.9 percent of GDP in 2022 and then decline. With an appropriate pricing policy for 
electricity, debt service payments would be expected to be recuperated from NIGELEC and 
it is thus essential that such a policy is being put in place. 
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Financial viability of the independent operator 
 
69. The institutional arrangements for the independent operator will be identified by the 
energy master plan study financed by this project under sub-component 2.2. It is expected 
that the Kandadji dam will be turned over to a dedicated asset management company, 
separate from the independent operator. The Ministry of Finance will remain in charge of 
the debt. Regardless of the final institutional and administrative configuration of the 
Kandadji dam, the independent operator will be in charge of operating and maintaining the 
project.  
 
70. The independent operator’s financial statement will have as major income the 
revenues from the sale of electricity generated by the plant while other income from direct 
uses of water will represent a minor amount. Major expenditures will be comprised of 
project operation and maintenance (O&M) costs. The internal operating cost of the 
structure of the independent operator will represent a negligible percentage of the costs at 
this stage, especially if properly designed.  Revenues are expected to far exceed 
expenditures; indeed the revenues generated by selling approximately 600 GWh/year of 
electricity at approximately 85 FCFA/kWh (50 billion FCFA) are a multiple of the 
expected O&M expenditures estimated at 0.8% of the investment cost per year (2 billion 
FCFA, depending on the perimeter of the project).  
 
71. The difference between direct revenues and direct expenditures shall be allocated to 
various purposes, such as debt repayment, creation of a fund for future major overhaul of 
electromechanical equipment, routine financing of a "local development fund", etc.  
Striking the right balance in the use of available financing among multiple alternatives is 
one of the key missions of the study financed by this project. Reference to “available 
financial" is more appropriate than "financial surplus" because the availability of this 
amount exists only because the repayment of the debt is not directly charged to the 
independent operator.  
 
72. Therefore, provided that NIGELEC and the other buyers/exchangers of electricity 
fulfill their obligations, the independent operator will be able to operate the hydropower 
plant, the dam and other project components under its responsibility without the need for 
external or international financial support. The other components managed by the 
independent operator should be limited because the transmission line and Niamey 
substation should be managed by NIGELEC. 
 
73. In other words, the independent operator would have robust industrial viability and 
would be able to manage unexpected events with its own cash flow once past the early days 
of inception, and provided that its institutional and administrative design and relevant 
obligations are sound. Natural hydrological variation, even in an extreme case of two 
consecutive dry years, will not jeopardize its normal operation.  
 
74. This result is not unexpected for a hydropower plant (typically a front-end capital 
intensive project) operating in a river where the water flow does not determine O&M 
technical cost overruns, and in a country where the electricity is paid for on a relatively 
regular basis.  
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NIGELEC reliability as buyer of Kandadji electricity  
 

Context 
 
75. NIGELEC is the main operator present in all segments of the electricity sector and 
will be the main buyer of Kandadji energy. Local generation is limited as the country relies 
on Nigeria, which supplied 86.5 percent of energy needed in 2011 at an inexpensive US$ 
0.049/kWh. The Niger Coal Company (SONICHAR) generates 5 percent of the total 
energy supply, mainly to meet the demand from mining companies and cities located in the 
northern region. The country is facing challenges related to reliability of electricity imports 
and expansion of generation facilities. Load shedding is becoming common, largely due to 
capacity limitations of the transmission lines used for import from Nigeria, the limited 
capacity reserve of NIGELEC, and rapid increase of demand. The country therefore needs a 
strategy to ensure a sustainable supply, reducing over-reliance on imports from Nigeria. 
Energy from Kandadji hydropower and other planned thermal plants are most welcome. 
However, this strategy requires a credible action plan to ensure sustainable financial 
viability for NIGELEC. In addition, the network transmission/distribution equipment 
suffers from a backlog of deferred maintenance and investment, which manifests as 
overloaded facilities, increasing losses, poor quality of service, and limited ability to 
connect new customers. The national access rate is only 8 percent (47% in urban areas; 
0.4% in rural areas). 
 
 

Addressing the demand-supply gap 
 
 
76. Niger’s energy demand and supply have doubled over the last decade with an 
average rate of increase of more than 9 percent. This was mainly due to inexpensive energy 
from Nigeria and an absence of tariff adjustments since 1994. However, sustainability of 
the supply is precarious, as noted in 2008 when Nigeria experienced problems with its 
generation facilities and rehabilitation works were performed on the one of the two 
transmission lines.  
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Figure 9: Generation of supply and demand trends 
 
77. Based on the available demand forecast37, electricity sales will increase from 614 
GWh in 2012 to 3769 GWh in 2027 (Figure 6) taking into account the effect of a better 
supply reliability, major projects under development, and implementation of required 
network expansion projects for customer connections. At the commissioning of the 
Kandadji dam in 2016, the system will require 1,407 GWh/year. However, given the 
seasonality of the 600 GWh expected from Kandadji, it will be dispatched easily, including 
the possibility of occasional export.  
 
NIGELEC Technical and Financial performances  
 
78. NIGELEC has quite a good record of technical and commercial management.  The 
level of losses is quite stable but has increased from 16.64% to 17.93% from 2008 to 2010 
reflecting mainly the increasing saturation of the distribution facilities in urban areas and 
the need for rehabilitation and expansion. Revenue collection is satisfactory for the private 
customers (98.3%) but arrears on public bills negatively impact the utility’s capacity to 
finance its operation in a timely fashion38. In addition, NIGELEC is facing difficulties 
enforce application of an agreed compensation mechanism signed in 2010 allowing revenue 
collection from the government and its agencies before paying taxes. 
 

                                                 
37 Nigelec “Plan d’affaires 2012-27” 
38 Of 14 billion CFA arrears, only 4 billion is owed by the Government administration which has recently made 
efforts to pay its bills. The remaining is due by state owned entities and local government operation on their own 
budget and facing difficulties to pay timely.  
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79. In total, NIGELEC has doubled its turnover over the past decade. Its 2010 balance 
sheet shows a net profit of 1.17 billion FCFA after tax. However, the financial statement 
analysis shows an unbalanced financial structure due to: (i) an absence of tariff adjustment 
since 1994; (ii) substantial increase of fuel costs paid in cash; and (iii) continuous 
degradation of performance (network overload, losses, revenue collection, etc). Actually, 
2010 marks a turning point for the low cost of imported energy (FCFA 16/kWh), which can 
no longer compensate the high cost of the increasing share of a locally-based diesel 
generation unit (FCFA 181/kWh)39. In total, NIGELEC’s financial situation is precarious, 
reflected in a trend of decreasing profits due to increasing difficulty covering its operating 
costs without short-term bank credit to bridge liquidity gaps.  

 
80. The development strategy is based primarily on: (i) the use of diverse energy 
resources (solar, gas, coal, hydro, etc); (ii) the continuation of regional cooperation through 
the West African Power Pool; and (iii) development of access to electricity, particularly in 
rural areas. This will be refined during the Master Plan study planned under the current 
operation. There is a need to implement an urgent investment plan to upgrade NIGELEC 
infrastructure system by rehabilitating and expanding the generation, transmission and 
distribution facilities. This will allow time to develop a master plan for each segment to 
define optimal investment programs and appropriate funding strategies including private 
sector participation. The NIGELEC investment plan 2012-2027 estimated at US$ 1.4 
billion. It will add 438 MW in the period, interconnect the isolated networks in the southern 
region, and increase the urban electrification rate to 60%.  

 
81. Progress was made on the 100 MW power plant in the outskirt of Niamey with a 
FCFA 50 billion financing from West African Development Bank covering 60 MW. The 
procurement is in progress and bids were opened on April 19, 2012 with commissioning of 
the plant expected by end 2013. Islamic Development Bank will provide funding for an 
additional 20 MW. In the meantime, the Government took several measures to address 
urgent capacity gaps due to increasing demand and need of minimum back-up in case of 
unavailability of the interconnection. These consist of: 

 
1. Rental of 20 MW diesel units commissioned on April 16, 2012. This will cost FCFA 2.6 

billion (0.6 billion of fuel not taken into account). 
 

2. Reduction of the gasoil price for NIGELEC from FCFA 475 per liter to 380 per liter. 
This may reduce the present cost of local generation of FCFA 241/kWh by 40 percent.   
 

82. The financial impact of these measures and of the recent introduction of a social 
tariff is not yet assessed. During preparation, further simulations will be done when all 
figures will be available, including 2011 financial results. 
 
  

                                                 
39 In 2011, the cost of local generation escalated to FCFA 241/KWh  



 

 114 

Financial forecast and capacity of NIGELEC to purchase energy from Kandadji 
 
83. Based on NIGELEC 2012-2027 Business Plan, Kandadji is considered a least-cost 
option if imports from Nigeria becomes cost reflective (US$ 0.05/kWh) and estimated cost 
of US$ 0.11 for the Salkadamna coal plant.   
 
84. Three scenarios were discussed to ensure financial viability of the sector: 

i. Fuel subsidy to keep gasoil price to FCFA 375 per liter over the period leading to an 
increasing net profit of FCFA 1.8billion in 2012 to 7.1 billion in 2027 and a cash flow 
varying from FCFA 13 billion in 2012 to 62 billion in 2027. 

ii. Average tariff adjusted to  FCFA 90 per kWh (+10% increase) over the period leading to 
an increasing net profit of FCFA 1.12billion in 2012 to 5.14 billion in 2027 while the 
cash flow varies from FCFA 13 billion in 2012 to 60 billion in 2027. 

iii. A combination of fuel subsidy (-15.25%) and tariff adjustment (+5.3%) over the period 
leading to an increasing net profit of FCFA 0.85billion in 2012 to3.6 billion in 2027 
while the cash flow varies from FCFA 13 billion in 2012 to 59 billion in 2027. 

85. The Government of Niger agreed to launch in 2013 an operational and financial 
audit of NIGELEC, and to prepare a new financial model and a tariff study40. 
 
86. In conclusion, it is legitimate to recover part of the power plant cost through 
electricity sales and still being a least-cost option for NIGELEC.  

                                                 
40 This is part of the budget support prior actions approved in June 26, 2012 “First Shared Growth Credit” 
(P125272). 



 

 115 

Annex 9: Climate Risk Assessment and Management for the Niger Basin  

 
Introduction 
 
1. This annex describes the assessment of potential future climate change impacts on the 
runoff regime of the Niger River Basin and more specifically at Kandadji in the Middle Niger. 
The assessment is based on the following: 

i. The analysis of an ensemble of climate change projections, as provided by the 
ongoing World Bank funded Climate Risk Assessment for the Niger Basin41, 
the climatewizard.org website and the WBG’s Climate Change Knowledge 
Portal (climate portal); 

ii. Estimation of impacts of climate changes on runoff on the basis of the climate 
elasticity of runoff42, i.e., the precipitation (P) and temperature (T) elasticities 
of runoff, assessed through regression analyses and available hydrological 
modeling results; 

iii. Translation of projected relative changes in precipitation and temperature into 
projected relative changes in runoff, and subsequently into impacts in terms of 
relative changes in generated hydro-energy, irrigated agriculture, minimum 
flows and other economic performance indicators through simulations with an 
existing Mike Basin water resources system model of the Niger Basin; 

iv. Definition of the worst case and average runoff scenarios for the economic 
analysis (Annex 8). 

2. In view of the economic life time of the Kandadji dam and power station and the huge 
uncertainties embedded in available climate projections, this annex focuses on the potential 
climate and runoff changes by 2050, under the medium CO2 emission scenario A1B, which 
represents a relatively high economic growth worldwide and a relatively low growth in 
population. Global Circulation Models (GCM) project for most emission scenarios similar 
climate changes for 2050; projections divert towards 2100 (Figure 10). 

3. The following conclusions can be drawn from the analysis: 

i. Changes in precipitation explain most of the inter-annual and long-term 
variability in stream flow. 

ii. Most of the projected changes in precipitation range from -10% to +10%, with 
an average change of +1%; projected changes in temperature range from 
1.20C to 3.00C, with an average change of 2.10C (8%). Projected/simulated 
future runoff changes vary mostly between -20% and +20%, with a 5% 
reduction in the average future runoff. 

iii. It is proposed to define the following runoff scenarios for further analysis of 
the robustness of the Kandadji Program (compared to the base case with the 

                                                 
41 Climate elasticity of runoff and climate change impacts in the NRB; A Joint Initiative of the Niger Basin 
Authority (NBA) and the World Bank, 2010-2012 (report under preparation). 
42 Climate elasticity of runoff defines the response (as a multiplier) of runoff to future changes in precipitation and 
temperature; for example, a precipitation elasticity of runoff of 2.5 indicates that a 10% decrease in rainfall would 
cause a 25% decrease in runoff. Similarly, a temperature elasticity of runoff of -1.0 indicates that an increase in 
temperature of 10% (e.g. from 26 to 28.60C) would cause a decrease in runoff of 10%. 

http://www.climatewizard.org/
http://sdwebx.worldbank.org/climateportal/index.cfm
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present 1966 – 2009 hydrology): (a) Average future scenario: decrease of 
annual runoff with 5%; and (b) Worst case/Dry scenario: decrease of annual 
runoff with 20%. 

4. It is noted that that changes in runoff due to climate change would gradually occur over 
time towards 2050, i.e., over the economic lifetime of the Kandadji program. However, in the 
economic analysis (Annex 8) such runoff changes are imposed right from the start of the 
Kandadji Program, and therefore the economic analysis presents a conservative picture with 
respect to the impacts of climate change on the economic viability of the Project. 

 
Figure 10: Greenhouse gas emissions and estimated global surface warming for SRES scenarios 
(source: IPCC 4th Assessment report AR4, 2007) 
 
Introduction and Background 
 
Climate Risk Assessment for the Niger River Basin 

5. The Niger Basin Authority (NBA) Executive Secretariat and the World Bank (WB) are 
jointly implementing a Climate Risk Assessment (CRA) initiative for the Niger River Basin.  
The focus of this initiative is on assessing the climate risks associated with implementation of the 
Sustainable Development Action Plan (SDAP), which involves the investment of US$ 8 billion 
over the period 2005 – 2025 and was adopted in April 2008 by the Council of Ministers (COM) 
and Heads of States (HOS) of the nine member countries of the NBA.  A major part of SDAP 
(80%) focuses on the construction of 3 new dams and reservoirs on the Upper and Middle Niger 
with associated development of irrigated agriculture (Fomi, Taoussa and Kandadji dams, referred 
to hereafter as the FO-TA-KD development scenario), along with the rehabilitation of existing 
dams (Kainji, Jebba and Lagdo dams), and the development of hydro-electric power generation, 
navigation and water supply. The assessment of climate risks to the SDAP was requested by the 
HOS in 2008 (9th meeting), was initiated in 2009 and is planned to be completed in FY2013. A 
first CRA workshop was held in May 2010 in Ouagadougou, which produced several valuable 
comments and inputs of the Basin stakeholders, which are being addressed during the remainder 
of this study. A second workshop with stakeholders is planned for the last quarter of 2012. 
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6. The Niger River Basin (NRB) has a history of marked climate variability with significant 
socio-economic and environmental impacts. Understanding the dynamics of climate change over 
the Niger River Basin (NRB), assessing the impacts of climate changes on water resources, 
energy, navigation, agriculture and environment, and understanding the possible impacts of 
future climate changes on existing and planned infrastructure is thus essential for assisting 
decision makers to better manage their resources, prepare for extreme hydrological hazards, and 
enhance development planning in the NRB. Therefore, the objective of the NRB-CRA study is to 
assess risks of climate change to the water resources and associated development sectors of the 
Niger River Basin in the near (2030), mid (2050), and distant future (2070). 
7. Estimates of the sensitivity to possible climate changes of performance indicators (as 
identified by stakeholders) provide insight into the potential vulnerabilities of the Basin. The 
results of sensitivity analyses have shown that the NRB is relatively insensitive to small changes 
in runoff (<10%) for all indicators other than minimum environmental flows, but impacts on 
hydro-electricity, flooding of the Inner Delta, navigation, and particularly on minimum 
environmental flows become significant for reductions in runoff greater than 10% combined with 
increased irrigation demands due to increased temperatures and evapotranspiration. Due to 
current allocation priorities, the performance of irrigated agriculture in the Basin shows little 
sensitivity to projected climate changes. 

Approach 
8. Given the substantial uncertainty in available climate projections generated by the current 
General Circulation Models (GCMs), it is difficult to estimate what the future climate is likely to 
be. For this reason, a risk-based framework was adopted. Estimates of the plausibility of climate 
risks will help to develop a conceptual framework for adaptation strategies that increase the 
resilience and robustness of the SDAP investment plan in the NRB. A flexible and robust 
methodology was developed for assessing climate change impacts on the SDAP, as outlined in 
Figure 11. 

i. Estimate the probability distributions of future changes in precipitation and 
temperature, using an ensemble of 38 projections of future climate for the 21st 
century, as generated by 15 GCMs. 

ii. Use the existing and newly developed NRB water resources and hydrologic 
models to: 

 Determine the response of runoff to climate changes (defined as 
climate elasticity of runoff) and translate the probability distributions 
of changes in precipitation and temperature into future probability 
distributions of mean runoff, using a hydrologic model. 

 Estimate the impact of changes in runoff on SDAP performance 
indicators, using NBA’s water resources system model (MIKE 
BASIN) and the hydrological conditions for the period 1966 – 1989; 
determine the response of performance indicators to runoff changes 
(defined as runoff elasticity43). 

                                                 
43 A runoff elasticity of 1.25 for average generated hydro-energy indicates, for example, that a 10% decrease in 
average runoff would cause a 12.5% decrease in average generated hydro-energy. 
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threshold changes in 
SDAP performance 

 

HYDROLOGIC MODEL 

Runoff response to 
climate changes and 

probability of changes 
in runoff 

 Estimate the probabilities (risks) of changes in SDAP 
performance based on impacts and probability distributions of 

changes in runoff. 
Figure 11: Schematic overview of adopted approach and methodology for the Niger Basin 

 

9. To account for model error and natural climate variability, an ensemble of 38 climate 
model runs has been used, in order to obtain the full range of possible climate futures. Each run 
was treated as equally plausible and using these runs probability distributions of future climate 
centered on the years 2030, 2050 and 2070 were fitted to estimate the plausibility of climate 
risks. The generated future mean flows for the 38 climate projections were then used to estimate 
risk levels for key performance metrics in the basin, with the objective to assess the severity and 
probability of climate imposed risks. In consultation with Basin stakeholders in the May 2010 
Climate Risk Assessment workshop in Ouagadougou, reductions of more than 20% from the 
baseline performance were considered to be significant impacts.  With this guidance, five risk 
levels were identified, ranging from “Mild risk” to “Extreme risk” (Figure 10).  These levels are 
defined based on an arbitrary choice of percentage shifts in performance relative to baseline 
operations. 
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Figure 12: Risk levels based on change in vulnerability indicators. The red arrow indicates the 
20% reduction in performance relative to base level beyond which impacts are considered 
significant 
 

10. The NRB-CRA focuses on four sectors with change indicators and baseline values as 
identified by the May 2010 Ouagadougou CRA workshop participants, as follows (Table 18): 

 
Table 22: Focus of sectors, change indicators and baseline values 

Sector/Domain Indicator Baseline 
Agriculture/irrigation Incremental Net Irrigated area 1.6Mhectares 

Annual energy production Total annual energy production 8,300 GWh 
Navigation Annual number of days 6 months 

Inner Delta Flooding Average Annual Flooded area 
(reduction in flooded area) 

11,000 km2 

Environmental Flows (at 
Markala, Mali-Niger border, 

Niamey and Malanville) 

Minimum flow in m3/s 40, 75, 125 and 85 
m3/s 

  

Risk levels

        

Mild 0% to -10%

Change in Vulnerability 
Indicator or metric

Moderate -10% to -20%

Significant  -20% to -40% 

Severe -40% to -60%

Extreme Greater than -60%

Risk Level

Workshop 
Threshold

            
            

    



 

 120 

Climate change projections 
 
General Circulation models (GCM) 
 

11. General Circulation Models (GCMs) provide substantial information about the possible 
climate changes in the years ahead. Many GCMs are available at laboratories and universities 
around the world and produce different projections about what will occur in the future. For West 
Africa, the ensemble of all available climate change projections yields strong agreement on the 
direction of change in temperature but is inconclusive with respect to precipitation. Figure 13 
shows an ensemble of precipitation projections for West Africa; on average the projections do 
not predict any significant change in precipitation over West Africa during the 21st century. 
However, given the large differences in individual model projections, it is prudent to look at the 
full range of projections from multi-model simulations, rather than relying only on a single run 
chosen from many possibilities. Their mutual independence provides credibility to results upon 
which the models agree. That is, if independently developed models agree on a particular climate 
change, the “consensus” is more likely due to a true climate signal than due to coincidental 
model errors. The IPCC44 (2007) also reports that no single model can be regarded as “best” and 
this means that multi-model simulations (ensembles) with different scenarios must be used to 
capture the full envelope of uncertainty. This helps reduce the effects of model errors in one 
particular model and the natural variability (randomness) in any particular run. 

12. Because of their enormous mathematical complexity, GCMs generally operate at 
relatively coarse spatial scales, and their skill is limited to larger spatial areas (e.g. sub-
continental scale).  Downscaling GCM outputs to a finer scale is a common practice for local 
impact studies. The NRB-CRA study used quantile mapping (Wood et al. 45, 2002 and Wood et 
al. 46, 2004) for the downscaling of 38 precipitation and temperature projections (A1B) from 15 
GCMs for the 21st century. Each run was treated as equally plausible. Using these runs, 
probability distributions were fitted to 38 projections of 30 years - averages of total annual 
precipitation and mean annual temperature - centered on 2030 (2016-2045), 2050 (2036-2065), 
and 2070 (2056-2085), to estimate the plausibility of climate risks. 

                                                 
44 IPCC, 2007: Kundzewicz, Z.W., L.J. Mata, N.W. Arnell, P. Döll, P. Kabat, B. Jiménez, K.A. Miller, T. Oki, Z. 
Sen and I.A. Shiklomanov, 2007: Freshwater resources and their management. Climate Change 2007: Impacts, 
Adaptation and Vulnerability. Contribution of Working Group II (Chapter 3) to the Fourth Assessment Report of the 
Intergovernmental Panel on Climate Change, M.L. Parry, O.F. Canziani, J.P. Palutikof, P.J. van der Linden and C.E. 
Hanson, Eds., Cambridge University Press, Cambridge, UK, 173-210. 
45 Wood, A. W., E. P. Maurer, A. Kumar and D.P. Lettenmaier, 2002: Long-range experimental hydrologic 
forecasting for the eastern United States, Journal of Geophysics Research 107(D20), 4429. 
46 Wood, A.W., L.R. Leung, V. Sridhar and D.P. Lettenmaier, 2004: Hydrologic implications of dynamical and 
statistical approaches to downscaling climate model outputs, Climate Change 62, 189-216. 
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 Figure 13: Range of projected relative changes in precipitation from the baseline for an 
ensemble of GCMs  
 
Note: Ensemble mean is shown in bold; Source: Giannini et al (200847) 
 
Climate change projections for the Niger Basin 
 

13. The Climate Risk Assessment Study for the Niger Basin (NRB-CRA Study) used 30 
years averages of total annual precipitation and mean annual temperature -centered around 2030, 
2050 and 2070 - to drive the risk metrics assessment. Figure 14 presents precipitation and 
temperature projections for the 21st century, for driest, average and wettest GCMs. The full 
results show that all the models project increases in temperature, while a slightly larger number 
of models project increases in precipitation (as an average for the entire Niger Basin) than those 
projecting decreases.  Figure 14 shows also quartiles of rainfall and temperature projections (0, 
25, 50, 75 and 100% percentiles), for percentage changes relative to the 20th century averages. 
The climate model projections indicate only a slight increase in rainfall across the Basin, for 
example +1.5% for 2050; 90% of the model runs project changes between -6% and +7% for 
2050 (Table 19). Projected temperatures increase steadily, on average by 2.10C or 8% by 2050; 
most projected increases vary between +1.50C and +2.50C for 2050. For the Niger Basin, the 
expected 20C temperature increase by 2050 will raise potential (abiotic) evapotranspiration by 
5% and cause an equal percentage increase in gross irrigation water demands (barring any 
temperature impacts on the biotic plant transpiration). 

  

                                                 
47 Giannini A., M. Biasutti, I .M. Held and A. H. Sobel, 2008: Climatic Change 90(4):359-383 
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Table 23: Temperature and rainfall for the 20th C, and projections for 2030, 2050 and 
2070 (21st century values normalized to 20th century mean; source: NRB-CRA study) 

 
 
Climate change projections for the Upper Niger Basin  
 

14. The runoff passing Kandadji on the Middle Niger River is generated in the Upper Niger 
Basin, mostly (80%) upstream of Bamako in Mali. Roughly 60% of its runoff is generated in 
Guinea, 20% from tributary catchments in Ivory Coast and Mali located closely to the eastern 
border of Guinea and the remaining 20% from the Bani River basin in Ivory Coast. Therefore, 
we have used climate change projections available for Guinea and Nigeria from other sources as 
being representative for respectively the Upper Niger and Benue Basins – the main water towers 
of the Niger Basin - to determine whether climate change impacts in the Upper Niger Basin 
could be more severe than the average across the entire Niger Basin. 

 

 
 

 
 
      
  

Quartile 1948-2006 20th C 2030 2050 2070 Quartile 1948-2006 20th C 2030 2050 2070

0% -20.4 -19.4 -5.7 -5.8 -8.9 0% -2.4 -2.0 2.6 4.4 7.1

25% -6.5 -4.6 -0.5 -2.1 0.4 25% -0.9 -0.8 4.1 6.3 8.7

50% -0.5 0.5 1.1 2.1 3.4 50% -0.2 -0.1 5.5 7.9 10.2

75% 6.0 5.5 2.8 4.2 5.9 75% 0.8 0.6 6.5 9.1 11.6

100% 21.8 15.5 8.1 13.7 15.7 100% 3.1 2.9 8.2 11.1 15.2

Average 0.0 0.0 0.9 1.4 3.1 Average 0.0 0.0 5.5 7.8 10.2

Cv 9.1 7.3 2.8 4.5 5.3 Cv 1.3 1.1 1.6 1.8 1.9
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Figure 14: Left panel graphs: Precipitation and temperature projections for the 21st century, for 
driest, average and wettest GCMs. Right panel: Quartiles (0, 25, 50, 75 and 100%) of rainfall and 
temperature projections (source: NRB-CRA study) 
 
Climate wizard 
 

15. The climate wizard website48 displays the potential future changes in temperature and 
precipitation (not shown) as predicted for each country in the world by an ensemble of 16 GCMs 
for the medium A1B and other SRES49 climate change scenarios. The changes in precipitation 
projected by the ensemble-20% (20% of the climate models projected a greater decrease in 
precipitation) and ensemble-80% (20% of the climate models projected a greater increase in 
precipitation) are also shown. Results are summarized in Table 24 and results from the Climate 
Portal (see below) and the NRB-CRA  are also included in Table 24. 

 

                                                 
48 University of Washington and the Nature Conservancy (2009); Data source: Global Climate Model (GCM) 
output, from the World Climate Research Program's (WCRP) Coupled Model Inter-comparison Project phase 3 
(CMIP3) multi-model dataset (Meehl et al., 2007), were downscaled (as per Maurer et al., 2009), using the bias-
correction/spatial downscaling method of Wood et al. (2004) to a 0.5 degree grid, based on the 1950-1999 gridded 
observations of Adam and Lettenmaier (2003). 
49 Nakicenovic and Swart, 2000: Special Report on Emissions Scenarios, Cambridge University Press, Cambridge, 
UK. Available at http://www.grida.no/climate/ipcc/emission/023.htm 
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Table 24: Summary of projected changes in annual temperature and precipitation for the Upper 
Niger Basin in Guinea (2050; SRES A1B scenario) 

 
 

16. For Nigeria historic data indicate over the last 50 years an increase in temperature of 
0.50C (0.010C/yr) and 0.75 0C in Guinea. The present average annual temperatures in Guinea and 
Nigeria are about 260C. Predicted increases in temperature till 2050 (A1B scenario) vary mostly 
between 1.80C and 2.80C, rather uniformly distributed across the Basin and over the year. The 
ensemble average increase by 2050 is 2.30C in Guinea and 2.10C in Nigeria. Similar projections 
are shown for 2050 under the high A2 scenario. The “coldest” model predicts for 2050 an 
increase of 1.50C and the “hottest” model predicts nearly 30C. 

17. Impacts on precipitation vary across the Basin. Historic precipitation data for 1951-2002 
show an average decrease of -0.3%/yr for Nigeria (15% decrease over 50 years), and -0.5%/yr 
for Guinea (25% decrease over 50 years). The data show an average precipitation of about 1,500 
mm/yr in the north-eastern part of Guinea (Upper Niger). The figures for Nigeria indicate on 
average a 2% increase in precipitation, a 20% probability that precipitation may decrease by 4% 
or more and a 20% probability that precipitation may increase by 10% or more. Marginally 
“drier” (-2%) future conditions are seen for the Upper Niger Basin in the North-Eastern part of 
Guinea (Table 24). The results are by and large commensurate with the results of the climate 
models used for the NRB-CRA study, which suggest also only a minor increase in precipitation 
across the Basin, be it with less variance around the mean. 

  

Variable Min 20% Mean 80% Max St. dev.

Nigeria
Temperature (0C) 1.5 1.8 2.1 2.5 2.8
Precipitation (%) -15.0 -4.0 2.0 10.0 15.0

Guinea
Temperature (0C) 1.8 2.0 2.3 2.8 3.0
Precipitation (%) -20.0 -6.0 0.0 6.0 10.0

Nigeria
Temperature (0C) 1.2 1.6 2.0 2.4 2.7 0.4
Precipitation (%) -13.4 -4.4 1.2 7.0 10.9 6.4

Guinea
Temperature (0C) 1.2 1.8 2.1 2.6 3.0 0.5
Precipitation (%) -12.2 -5.2 0.5 5.6 12.9 6.8

Temperature (0C) 1.2 1.6 2.1 2.6 2.9 0.5
Precipitation (%) -5.8 -3.5 1.4 4.5 13.7 4.5

Projections of 38 GCM model runs for the NRB-CRA study

Climatewizard.org

WBG Climate Change Knowledge Portal
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World Bank Climate Change Knowledge Portal 
 

18. The World Bank’s Climate Change Knowledge Portal (climate portal) offers climate 
change projections for the A1B and other emission scenarios, and an ensemble of 22 GCMs. 
Detailed results for three Niger sub-basins in Guinea are presented in Table 25. Average results 
for the 3 sub-basins in Guinea and basins in Nigeria are summarized in Table 24; the results are 
by and large similar to the results derived from the climate wizard website, and those obtained 
under the Climate Risk Assessment Study for the Niger Basin (NRB-CRA Study). 

19. Strzepek50 et.al. (2009) provide a detailed account of the studies and hydrological 
modeling underpinning the results displayed in the Climate Portal. The potential impacts of 
climate change on several hydrological indicators were evaluated across 8,413 basins in World 
Bank client countries. These indicators, including amongst others the mean annual runoff, 
potential evapotranspiration (E0) and several others, were chosen based on their relevance to the 
wide range of water resource development projects planned for the future (Table 4). To generate 
a robust, high-resolution understanding of possible risks, the analyses examined relative changes 
in all indicators from the historical baseline (1961 to 1999) to the 2030s and 2050s, for a range 
(56) of 22 GCMs and multiple SRES emission scenario combinations. The results, therefore, 
provide an understanding of the range of potential consequences of climate change on water 
resources at the country and sub-basin scale. The results are suitable for use as inputs to 
screening-level analyses of the impact of climate change on water resources dependent 
investments. The 2030s and 2050s were selected as the appropriate timeframe at which to 
evaluate the impacts of climate change on various hydrologic variables for two reasons: it is the 
relevant time scale for current infrastructure planning, and uncertainties in projections increase 
dramatically beyond 2050. 

20. Hydrometeorological indicators included in Table 25 are: 

i. Projected changes in precipitation and temperature (output of GCMs) 
representative for 2050. 

ii. Changes in the average annual runoff for 2050, as simulated with the 
CLIRUN-II hydrologic model II (Strzepek and Fant, 2010). CLIRUN-II is an 
extension of the WatBal water balance model (Yates, 1996), and was 
developed specifically to address the issue of modeling extreme events at the 
monthly and annual level. It models runoff as a lumped watershed with 
climate inputs and soil characteristics averaged over the watershed, simulating 
runoff at a gauged location at the mouth of the basin. The present GCMs are 
less successful at predicting extreme climatic events, particularly high and low 
rainfall, as their skill is generally limited to predicting shifts in mean values of 
precipitation and temperature. Hence, even the best hydrological model 
cannot adequately simulate extreme high and low flows due to inadequate 
precipitation projections for such events. 

                                                 
50 Strzepek, K.M., A. McCluskey, B. Boehlert, M. Jacobsen, and C.W. Fant IV, 2009: Climate Variability and 
Change: A Basin Scale Indicator Approach to Understanding the Risk to Water Resources Development and 
Management, Water Anchor of the World Bank Group, series Water Papers: WB Water Paper CCK Portal. 

http://sdwebx.worldbank.org/climateportal/index.cfm
http://sdwebx.worldbank.org/climateportal/index.cfm
http://water.worldbank.org/water/publications/climate-variability-and-change-basin-scale-indicator-approach-understanding-risk-water-
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iii. Changes in potential evapotranspiration (E0) projections were calculated 
through use of the modified Hargreaves51 52 method (Allen53 et al. 1998), 
using four core inputs: baseline temperature, precipitation from historical data 
sets, and projected temperature and precipitation generated by the adopted 
GCM-SRES combinations. 

 

                                                 
51 Hargreaves, G.H. and Z.A. Samni, 1982: Estimation of potential evapotranspiration: Journal of Irrigation and 
Drainage Division, Proceedings of the American Society of Civil Eng. 108: 223–230. 
52 Hargreaves, G.H. and Z.A. Samni, 1985: Reference crop evapotranspiration from temperature; Transactions of the 
American Society of Agricultural Engineers. 
53 Allen, R.G. et al, 1998: Crop evapotranspiration - Guidelines for computing crop water requirements - FAO 
Irrigation and drainage paper 56. 
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Table 25: Projected average temperature, precipitation, runoff and PET changes in 2050 for the Upper Niger Basin in Guinea, for 22 
GCMs and the A1B emission scenario (source: Climate Portal) 

 

Global Circulation 
Models (Guinea)
Niger sub-basins 6195 6193 6200 average 6195 6193 6200 average 6195 6193 6200 average 6195 6193 6200 average

bccr_bcm2_0 2.1 1.8 1.8 1.9 -2.2 -0.6 0.6 -0.7 -7.2 -5.8 -1.4 -4.8 4.9 4.3 4.0 4.4
cccma_cgcm3_1 2.8 2.4 2.3 2.5 -5.0 -8.3 -8.0 -7.1 -12.2 -22.9 -17.7 -17.6 7.0 6.8 6.9 6.9
cccma_cgcm3_1_t63 3.0 2.7 2.6 2.8 -5.5 -3.8 -2.5 -3.9 -12.2 -13.6 -7.1 -11.0 7.6 7.0 6.7 7.1
cnrm_cm3 2.8 2.7 2.6 2.7 3.3 6.3 7.7 5.8 6.1 28.1 20.4 18.2 6.2 5.7 5.0 5.6
csiro_mk3_0 1.7 1.7 1.7 1.7 3.2 5.8 4.3 4.4 7.9 19.8 10.0 12.6 3.7 3.3 3.3 3.4
csiro_mk3_5 2.5 2.5 2.3 2.4 1.0 2.0 0.7 1.2 -0.2 6.0 0.4 2.1 5.7 5.5 5.2 5.5
gfdl_cm2_0 2.4 2.4 2.4 2.4 -3.2 0.4 3.1 0.1 -9.7 -8.8 5.2 -4.4 6.1 5.6 5.2 5.6
gfdl_cm2_1 2.3 2.3 2.3 2.3 7.8 7.7 12.0 9.2 9.5 15.3 25.4 16.7 4.6 4.7 3.7 4.3
giss_aom 1.6 1.6 1.6 1.6 -0.8 -1.0 -0.6 -0.8 -7.2 -11.2 -5.7 -8.0 3.9 4.0 4.0 3.9
giss_model_e_h 1.8 2.1 1.7 1.8 3.2 5.1 2.1 3.4 6.5 18.3 3.6 9.5 3.7 4.5 3.6 3.9
giss_model_e_r 2.0 2.2 2.0 2.1 2.0 -1.9 2.0 0.7 4.6 -7.3 4.4 0.6 4.5 5.4 4.4 4.8
iap_fgoals1_0_g 1.9 1.7 1.7 1.8 -2.8 -2.0 -1.3 -2.0 -8.3 -10.9 -5.6 -8.3 4.8 4.3 4.1 4.4
inmcm3_0 2.0 2.3 1.6 2.0 -3.3 -15.0 -9.1 -9.1 -8.9 -33.3 -19.9 -20.7 5.0 7.0 5.2 5.7
ipsl_cm4 3.1 2.9 3.0 3.0 -7.9 -12.6 -9.1 -9.9 -19.5 -31.2 -20.7 -23.8 7.8 8.2 8.2 8.1
miroc3_2_hires 3.1 3.0 3.0 3.0 0.4 1.1 1.0 0.8 -4.4 3.2 1.9 0.2 7.2 6.9 6.8 7.0
miroc3_2_medres 2.1 1.9 1.8 1.9 -10.4 -12.6 -13.5 -12.2 -14.5 -27.0 -25.5 -22.4 6.0 5.8 6.0 5.9
mpi_echam5 2.8 2.6 2.5 2.6 -6.5 -5.7 -4.4 -5.5 -14.3 -17.8 -10.3 -14.1 7.3 6.8 6.7 6.9
mri_cgcm2_3_2a 2.0 1.9 1.8 1.9 -0.5 -1.5 -1.2 -1.1 -4.0 -6.8 -4.5 -5.1 4.8 4.6 4.5 4.6
ncar_ccsm3_0 2.2 2.0 1.9 2.0 3.5 6.4 4.7 4.9 -5.8 -4.6 -0.2 -3.5 4.6 4.0 3.7 4.1
ncar_pcm1 1.6 1.5 1.5 1.5 2.1 6.5 10.4 6.3 -2.8 8.3 15.6 7.0 3.5 2.9 2.1 2.8
ukmo_hadcm3 2.1 2.0 2.0 2.0 12.0 13.4 12.1 12.5 29.9 33.4 31.7 3.5 3.4 3.1 3.3
ukmo_hadgem1 1.2 1.2 1.1 1.2 12.5 14.6 11.6 12.9 38.7 38.6 38.7 1.1 0.6 0.4 0.7

Min 1.2 1.2 1.1 1.2 -10.4 -15.0 -13.5 -12.2 -19.5 -33.3 -25.5 -23.8 1.1 0.6 0.4 0.7
10% 1.7 1.6 1.6 1.6 -6.4 -12.2 -9.0 -8.9 -14.1 -27.4 -19.7 -20.4 3.5 3.3 3.1 3.3
20% 1.8 1.7 1.7 1.8 -4.6 -5.3 -4.0 -5.2 -11.7 -18.8 -9.7 -13.5 3.8 4.0 3.6 3.9
Average 2.2 2.1 2.0 2.1 0.1 0.2 1.0 0.5 -1.3 -5.1 1.8 -0.3 5.2 5.0 4.7 5.0
Median 2.1 2.2 1.9 2.0 -0.1 -0.1 0.8 0.4 -5.1 -7.0 0.1 -4.0 4.9 5.1 4.5 4.7
80% 2.8 2.6 2.4 2.6 3.3 6.4 7.1 5.6 6.4 9.7 14.5 12.0 6.8 6.8 6.5 6.7
90% 3.0 2.7 2.6 2.8 7.4 7.5 11.4 8.9 9.3 18.4 24.9 18.0 7.3 7.0 6.8 7.0
Max 3.1 3.0 3.0 3.0 12.5 14.6 12.1 12.9 38.7 28.1 38.6 38.7 7.8 8.2 8.2 8.1
Stdev 0.5 0.5 0.5 0.5 5.8 7.9 7.1 6.8 14.0 17.3 16.9 16.5 1.6 1.7 1.8 1.7

Mean temperature change (0C) Annual precipitation change (%) Mean annual runoff change (%)

SRES scenario A1B - 2050

Annual PET change (%)
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21. Averages and standard deviations of projected changes in annual temperature and 
precipitation for the Niger sub-basins in north-eastern Guinea are respectively 2.1 and 0.50C, and 
0.5% and 6.8%; projected changes in precipitation range from -12% to +13%. Eighty percent 
(80%) of the models project changes in runoff (Table 21) between -20% to +18%, but project on 
average no change (-0.3%) by 2050; the median change is -4%. Potential evapotranspiration 
would increase by about 5% by 2050. 

22. Figure 15 shows plots of simulated relative changes in annual runoff (Q) versus relative 
changes in projected annual rainfall (P) and temperature (T), for the 22 GCMs used in the 
climate portal, for emission scenario A1B and 2050. While there is a slight negative correlation 
between temperature and runoff, the correlation is not significant. Hence, the temperature 
elasticity of runoff is not significant. On the contrary, the correlation between rainfall changes 
and simulated runoff changes is strong – as expected – and Figure 13 indicates that the 
precipitation elasticity of runoff in the Upper Niger is about +2.3. This implies that a 10% 
change in precipitation causes a 23% change in runoff. Generally, the precipitation elasticity of 
runoff is found to lie between +2.0 and +2.5. 

 
 

 
Figure 15: Runoff response to changes in precipitation and temperature for 22 GCMs (A1B; 
2050) 
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Climate elasticity of stream flow  

23. A crucial part of the adopted methodology is the estimation of the relative changes (in %) 
in annual runoff from the basin due to relative changes (in %) in annual precipitation, P, and 
temperature, T, caused by projected future climate changes. The task is then to determine the 
climate elasticity of runoff, which defines the response (as a multiplier) of runoff to changes in 
precipitation and temperature; for example, a precipitation elasticity of runoff of 2.5 indicates 
that a 10% decrease in rainfall would cause a 25% decrease in runoff. Similarly, a temperature 
elasticity of runoff of -1.0 indicates that an increase in temperature of 10% (e.g. from 26 to 28.6 
0C) would cause a decrease in runoff of 10%. Runoff response to climate change has generally 
been approached through one of two ways, namely by the analysis of correlations between 
measured climate and hydrological parameters, or by climate and hydrological modeling. 

Literature review 
 

24. The first approach consists of an analysis of climate-runoff relationships, which involves 
the correlation between measured climate and hydrological parameters such as precipitation, 
runoff and temperature. Karl and Riebsame54 (1989) noted, based on temporal fluctuations of 
climate and runoff in 82 basins with minimum human impact, that “..... precipitation changes 
may be amplified one to six times relative to runoff changes. However, even 1 to 2°C average 
temperature changes often have little effect on annual runoff”. Wigley and Jones55 (1985) also 
showed that the influences of precipitation changes dominate the impact of evapotranspiration 
changes (due to temperature changes) on runoff. Risbey and Entekhabi56 (1996) showed that 
multivariate (at-site) models can be misleading because they tend to show greater sensitivity to 
temperature than either observations or more physically detailed modeling approaches suggest. 
The Third IPCC Scientific Assessment Report concludes “where data are available, changes in 
annual streamflow usually relate well to changes in total precipitation” (p. 103). Ultimately, they 
concluded, “..., precipitation trends can easily explain the observed changes in continental-scale 
runoff—both on empirical and theoretical grounds”. 

25. Krakauer and Fung57 (2008) used a USGS data base for over 1,000 stream gauges, 
primarily from small and minimally disturbed watersheds. Using multiple regressions in order to 
isolate the impact of global warming and increasing CO2 levels on streamflow, they found that 
“changing precipitation... explains most of the inter-annual and longer term variability in 
streamflow”, and that “multiple regression of streamflow against precipitation, temperature and 
CO2 suggests that higher CO2 levels may increase streamflow, presumably from lower 
transpiration due to the physiological plant response to CO2, but that this positive response is 
offset by concomitant increasing evaporation due to global warming”.  The impact of increased 

                                                 
54 Karl, T.R. and W.E. Riebsame, 1989: The impact of decadal fluctuations in mean precipitation and temperature on 
runoff: A sensitivity study over the United States, Climatic Change 15: 423-447. 
55 Wigley, T. M. L. and E.D. Jones, 1985: Influences of Precipitation Changes and Direct CO2 Effects on 
Streamflow, Nature 314, 140-152. 
56 Risbey, J. S., and Entekhabi, D, 1996: Observed Sacramento basin streamflow response to precipitation and 
temperature changes and its relevance to climate impact studies.’’ Journal of Hydrology, p. 184, 209–223. 
57 Krakauer N.Y. and I. Fung, 2008: Mapping and attribution of change in streamflow in the coterminous United 
States, Hydrology and Earth System Sciences, 12, 1111–1120. 
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plant water use efficiency on streamflow is thus relatively largest where precipitation is 
concentrated during the growing season and therefore is used by plants rather than running off 
and contributing to streamflow. By contrast, abiotic evaporation increases with temperature 
regardless of the season or CO2 level. Thus, the study by Krakauer and Fung (2008) may suggest 
that the future impacts of rising temperatures and CO2 levels on streamflow could well be 
relatively small compared to the impact of future rainfall changes, due to the observed offset 
between lower transpiration due to higher CO2 levels and higher evaporation due to higher 
temperatures. 

 
Climate elasticity of runoff assessed through hydrological modeling 

26. A potentially robust approach to determining runoff response to climate change is 
through GCM modeling, coupled with distributed models of hydrologic processes. The key 
element of these methods is that various SRES emission scenarios are used to drive hydrological 
models to produce an estimate of expected runoff. Associated with this approach is the use of 
downscaling from the climate model scale to the catchment scale. Based on a review of the 
various studies and approaches, the IPCC58 (2007, p.182) concluded, that “In general, these 
studies have shown that different ways of creating scenarios from the same source (a global-scale 
climate model) can lead to substantial differences in the estimated effect of climate change, but 
that hydrological model uncertainty may be smaller than errors in the modeling procedure or 
differences in climate scenarios. However, the largest contribution to uncertainty in future river 
flows comes from the variations between the GCMs used to derive the scenarios.” Moreover, “In 
regions with little or no snowfall, changes in runoff are dependent much more on changes in 
rainfall than on changes in temperature. A general conclusion from studies in many rain 
dominated catchments is that flow seasonality increases, with higher flows in the peak flow 
season and either lower flow during the low flow season or extended dry periods.” 

Deksyos Tarekegn59 (2006) assessed the potential impacts of climate change on the water 
resources of the Lake Tana catchment in Ethiopia, constituting the headwaters of the Blue Nile, 
with an average runoff of 230 mm/yr. The regional monthly water balance model WatBal (Yates, 
1996) was used to assess the vulnerability of runoff to climate change for synthetic climate 
change scenarios. An overall increase in temperature of 20C and unchanged rainfall conditions 
yielded a decrease of 11.3% in the annual runoff. Temperature in the basin shows small seasonal 
variations with an annual average of 200C, which sets the temperature elasticity at about -1.1. 
The precipitation elasticity was assessed at 1.8 for decreasing rainfall and 2.2 for increasing 
rainfall, on average 2.0.  

                                                 
58 Parry, M.L., O.F. Canziani, J.P. Palutikof, P.J. van der Linden and C.E. Hanson (eds), 2007: Contribution of 
Working Group II to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change; Cambridge 
University Press, Cambridge, United Kingdom and New York, NY, USA.  
59 Deksyos T. and T. Abebe, July 2006: Assessing the impact of climate change on the water resources of the Lake 
Tana sub-basin using the Watbal model. CEEPA Discussion Paper No. 30, Special Series on Climate Change and 
Agriculture in Africa. Centre for Environmental Economics and Policy in Africa. University of Pretoria, Pretoria, 
South Africa. 

http://www.cambridge.org/features/earth_environmental/climatechange/wg2.htm
http://www.cambridge.org/features/earth_environmental/climatechange/wg2.htm
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27. For the Upper Nile Basin, including Lake Victoria, SNC Lavalin60 (2007) provides an 
assessment of the potential impacts on hydro-electric generation in the region that could result 
from climate change. The WatBal model, developed for a ½ degree by ½ degree grid of Africa, 
was used to calculate potential evapotranspiration, actual evapotranspiration, runoff and relative 
soil moisture, and test runoff sensitivity to climate change. The model was calibrated at the ½ 
degree level against the GRDC11 Global Gridded Runoff Database. The A1B and A1F1 
emission scenarios were used for assessing climate and corresponding runoff changes, 
representing a relatively high economic growth worldwide and a relatively low growth in 
population. The output of 7 GCM models, which best simulated the climate of East Africa, were 
used to project changes in temperature and precipitation for 2050 and 2100 relative to 2000. The 
Kyoga region is located North of Lake Victoria in Uganda, the Tanganyika region represents the 
Kagera river Basin in Rwanda, Burundi and West Tanzania, and the Nyasa region represents 
southern Tanzania. Overall, the GCM models used for the SSEA study predicted for 2050 a 
temperature increase of 1.70C and an increase in precipitation of 4-14% for the A1B scenario. 

28. A sensitivity analysis was performed with the WatBal model to determine the response of 
annual runoff to (i) changes in annual precipitation uniformly imposed on each month, and (ii) 
increases in average annual temperature uniformly imposed on each month; see Table 22. All 
three regions exhibit an approximately linear relationship between changes in temperature and 
precipitation and changes in runoff. For the Tanganyika region (representative for the Kagera 
Basin) the precipitation elasticity is about 2.4 for an increase in rainfall and 2.2 for a decrease in 
rainfall. The response of streamflow to temperature increases is of the order of 8% decrease in 
runoff due to a 2 0C increase in temperature, corresponding to a temperature elasticity of runoff 
of -0.8. 

 

Table 26: Sensitivity of runoff for variations in precipitation and temperature for the NEL 
region (source: SNC Lavalin, 2007) 

 
  

                                                 
60 SNC-Lavalin International, February 2007: Strategic/Sectoral, Social and Environmental Assessment of Power 
Development Options in the Nile Equatorial Lakes Region, Final Report, Chapter 12 and Appendix K. 

Precip. ε Temp. ε

Kyoga Tanganyika Nyasa Tanganyika Kyoga Tanganyika Nyasa Tanganyika
-25% -45% -48% -53% 1.92 +1 0C -2% -4% -4% -0.81
-10% -20% -22% -24% 2.20 +2 0C -4% -8% -8% -0.81
-5% -10% -11% -13% 2.20 +4 0C -8% -15% -16% -0.76
5% 11% 12% 13% 2.40 +6 0C -12% -21% -22% -0.71

10% 23% 24% 28% 2.40
25% 61% 65% 77% 2.60

Change in runoffChange in 
Precip.

Change in runoff Change in 
Temp.
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 Assessment of climate elasticity of runoff under the Niger Basin Climate Risk Assessment  
 

29. The NRB-CRA Study is conducting a detailed hydrological modeling of the Niger Basin 
to establish the climate elasticity of runoff from the main runoff generating sub-basins, viz. the 
Upper Niger and Benue basins. Preliminary results indicate that the temperature elasticity of 
Niger Basin runoff is minimal and that the precipitation elasticity could be in the order of 2.5. 
This work will be completed by year end (2012). Pending the modeling results an extensive 
linear and log-linear regression analysis of available hydro-meteorological data sets for the basin 
was performed to establish initial estimates. The estimated precipitation elasticity generally 
varies between 2.0 (Benue basin) and 2.3 (Upper Niger basin). This range is consistent with 
values reported in literature for other river basins, based on different methods. The analyses 
confirmed that it is impossible to reliably estimate the temperature elasticity from the available 
runoff, precipitation and temperature data sets for the Niger Basin, mainly because the 
contribution of annual variations in temperature to variations in runoff is much less than the 
random noise in the runoff signals. For the Niger Basin, an analytical approach utilizing the 
aridity index (Arora61, 2000) yields a precipitation elasticity of 2.2 to 2.5 and a temperature 
elasticity of about -0.7 to -1.0. Pending the results of the detailed hydrological modeling for the 
NRB, a precipitation elasticity of 2.0 and a temperature elasticity of -1.0 was (conservatively) 
adopted for the Niger Basin. Thus, a 10% increase in temperature and a concomitant 5% increase 
in precipitation would yield no change in runoff. Using these elasticities and the adopted log-
linear regression model, projections of future precipitation and temperature were translated to 
annual Basin runoff for the ensemble of 38 climate projections for the 21st century. 

 
Projected changes in Niger Basin runoff 
 

30. The projected mean flows (Figure 16, Table 27and Table 28) are essentially constant over 
the 21st century at an average of 4% below the 20th century mean, with a standard deviation of 
5% in 2030 and 10% in 2070. The projected mean flows adhere well to the normal probability 
distribution. The projected temperature increase causes by 2050 an average decrease of 8% in the 
runoff due to increased evapotranspiration. However, this decrease is partially compensated by a 
projected 3% additional runoff due to increased rainfall, yielding a net decrease in mean runoff 
of about 5%. There is a 70% probability that the long-term basin runoff will decline in the 21st 
century, with only a 25% probability of a decline of more than 10%. Most of the analyzed model 
runs (90%) project runoff changes between -17% and +5%, with an average projected decline of 
4.5%. It should be noted that these projections are valid for the entire Niger Basin, while it is 
seen from projections in the Climate Portal and Climate wizard that the Upper Niger Basin could 
suffer marginally higher reductions in precipitation and runoff than the overall Niger Basin. 

 
 
 

                                                 
61 Arora, V.K., 2002: The use of the aridity index to assess climate change effect on annual runoff, Journal of 
Hydrology, 265, p. 164–177. 
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Table 27: Summary of projected changes in annual temperature, precipitation, PET and runoff 
(2050; A1B) 

 

 
 
Table 28: Runoff for the 20th Century and projections for 2030, 2050 and 2070 (21st century 
values normalized to 20th century mean; source: NRB-CRA study) 

 
 
 
 
 
  

Variable Min 20% Mean 80% Max St. dev.

Temperature (0C) 1.8 2.0 2.3 2.8 3.0
Precipitation (%) -20.0 -6.0 0.0 6.0 10.0

Temperature (0C) 1.2 1.8 2.1 2.6 3.0 0.5
Precipitation (%) -12.2 -5.2 0.5 5.6 12.9 6.8
Annual runoff (%) -23.8 -13.5 -0.3 12.0 38.7 16.5

Annual PET (%) 0.7 3.9 5.0 6.7 8.1 1.7

Temperature (0C) 1.2 1.6 2.1 2.6 2.9 0.5
Precipitation (%) -5.8 -3.5 1.4 4.5 13.7 4.5
Annual runoff (%) -18.9 -13.3 -4.5 3.0 21.3 8.4

Climatewizard.org (Upper Niger - Guinea)

WB Climate Change Knowledge Portal (Upper Niger - Guinea)

Projections 38 GCM model runs for Niger River Basin

Quartile 1948-2006 20th C 2030 2050 2070

0% -47.4 -35.9 -14.5 -18.9 -25.9

25% -14.0 -9.9 -6.0 -10.4 -7.8

50% -1.6 0.6 -3.2 -3.5 -2.2

75% 15.9 10.7 -1.0 0.3 1.2

100% 49.0 33.9 11.6 21.3 22.4

Average 0.0 0.0 -3.4 -4.5 -3.4

Cv 23.2 14.5 5.4 8.4 9.8

Estimates based on εP and εT (for normal pdf)

Average 0.0 0.0 -3.6 -5.0 -4.1

Cv 18.2 14.6 5.9 9.2 10.7

Hist. variability Q (% ) Variability mean runoff (% )
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Figure 16: Quartiles (0, 25, 50, 75 and 100%) of annual runoff changes and probability 
distributions projected for 2030, 2050 and 2070 (source NRB-CRA study; box represents 25 and 
505 percentiles) 
 
Quantifying the risk of climate change 
 

31. The existing Mike Basin water resources and allocation model (developed in 2007 for the 
SDAP studies) was used to estimate the impacts of projected future changes in available water 
resources and crop water demands for irrigation on the selected SDAP performance indicators; 
probabilities (risks) of changes in SDAP performance were also estimated based on probability 
distributions of changes in runoff. The MIKE BASIN model simulates the flow, transport and 
productive use of water within a network model of the major rivers and infrastructure in the 
basin, both existing and planned.  The model produces estimates of hydroelectricity production, 
navigation performance, irrigation areas supplied with water and stream flow estimates, 
including an estimation of the flooded area in the Inner Delta.  The estimated values are a 
function largely of the assumed runoff time series, the operations of the infrastructure and the 
estimated demands for water. 

32. The Climate Risk Assessment Study for the Niger basin (NRB-CRA Study) has defined 
climate risk based solely on runoff changes as a function of projected precipitation and 
temperature changes; it does not take into account other sources of risk such as vulnerability and 
socio-economic changes. An essential step for climate related adaptation strategies is to estimate 
the risk (probability) of exceeding of critical impact levels for various impacted sectors. Such 
probabilities provide better insights about relatively more likely and less likely climate change 
impacts that will contribute to informed decisions on investments and adaptation. For climate 
risks concerning the SDAP investment plans in the Niger Basin, the risks of exceeding of critical 
levels of basin-wide changes were estimated for a future development scenario with the three 
new proposed dams on the Upper and Middle Niger (i.e., Fomi dam in Guinea, Taoussa dam in 
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Mali and Kandadji dam in Niger; FO-TA-KD), for the following SDAP performance indicators: 
hydro-energy (HE), flooding in the Inner Delta (IDF), rainy season (RSA) and dry season (DSA) 
irrigated agricultural production, navigation (NV), and the 30-day average minimum 
environmental flows at Markala (MMF), Niamey (NMF) and Malanville (MvMF). For all 
performance criteria changes in average performance as well as changes in performance in a 
20% dry year (1 in 5 years) were estimated. Impacts of specific changes in catchment runoff on 
these sectors were estimated using the results from the Mike Basin water resources model of the 
Basin, linked to probabilities of climate change conditions that would cause such changes in 
runoff. 

33. The relationships between specific changes in performance indicators and changes in 
Basin runoff required to generate such specific changes is linear for most indicators (other than 
for minimum flows). Consequently, the performance criteria will also be distributed according to 
the normal probability density function, similar to projected changes in runoff. As may be 
expected, the one every five years (20%) performances of indicators are slightly more sensitive 
to runoff changes than the average performances. There is at least a mild to moderate risk of 
negative climate change impacts on each sector. The probability that one may see decreases of 
more than 20% (significant risk) in the various performance criteria by 2050 or 2070 is only 10-
20% or less, other than for the minimum environmental flow conditions in the Inner Delta and 
Middle Niger (Figure 17). The differences in the negative climate change impacts on the various 
performance criteria for 2050 and 2070 are generally small (Figure 18). The differences in the 
results between 2030 and 2050-2070 are also marginal, mainly because mean flows are not 
expected to change significantly throughout the century (other than due to a gradual increase in 
variance due to model uncertainty). 
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Figure 17: Probabilities of risks for average (A) and 1/5 years (20% dry) performance of 
selected indicators 
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Figure 18: Percentiles (5, 25, 50, 75 and 95%) of selected performance indicators for the 
21st Century  
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Scenarios for economic analysis 
Runoff scenarios 

35. For determining dry and average runoff scenarios for the economic analysis of the 
Kandadji Program we have used the climate and runoff projections elaborated in this Annex, 
particularly Table 24, keeping in mind that the Upper Niger may become in relative terms 
slightly drier than the overall Niger Basin (compare Table 27). Overall the projected changes in 
runoff are small compared to the natural variations in runoff. Since the temperature elasticity of 
potential evapotranspiration is about 0.6, evaporation losses from Kandadji and other reservoirs, 
as well as crop water demands of irrigated agriculture (particularly of the Office du Niger system 
in Mali) would increase with about 5% due to a 8% (20C) increase in temperature. 

36. Climate change confronts decision makers with deep uncertainty, where decisions can go 
wrong if it is assumed that risks are well-characterized, while in reality uncertainties could be 
underestimated. Such conditions require robust decision making to inform good decisions by 
identifying system vulnerabilities and assessing alternatives for ameliorating those vulnerabilities 
(Lempert and Kalra62, 2010-2011); hence it is proposed to test the economic performance of the 
Kandadji Program also for a worst case scenario. Based on the results shown in Table 28, and 
keeping in mind that the future climate changes may be slightly more severe over Guinea than 
across the entire Niger Basin, it is thus proposed to define the following two climate change 
induced runoff scenarios for further analysis of the robustness of the Kandadji Program: 

i. Average future scenario under climate change: decrease of annual runoff with 
5% 

ii. Worst case/Dry scenario: decrease of annual runoff with 20% 

37. It should be noted that the worst droughts in living memory, which occurred between 
1970 and 1990, are already included in the period for which performance simulations have been 
made for the Kandadji Program and SDAP, with the existing Mike Basin model for the Niger 
Basin. 

Impact runoff changes on total hydro-energy generated at Kandadji 

38. Figure 19 (derived from simulations with the existing Mike Basin model) shows the 
relationship between relative changes in annual hydro-energy produced at Kandadji dam and 
relative changes in the annual inflow/outflow from the dam, for the present situation without 
Fomi and Taoussa dams being implemented. In relative terms the generated hydro-energy 
reduces linearly with runoff reduction; the runoff elasticity of Kandadji hydro-energy is 
determined at about 0.5. This implies that a 20% runoff reduction will cause a 10% reduction in 
generated hydro-energy, from 600 GWh/yr under the present flow conditions (1966-1989) to 540 
GWh/yr under 20% overall runoff reduction and 5% increase of water demands and reservoir 
evaporation. Runoff reduction leads primarily to a reduction in spill during the flood season 
without affecting the energy produced, which causes the runoff elasticity to be less than 1.0. 

 

                                                 
62 Lempert, R. and N. Kalra, 2010-2011. “Managing Climate Risks in Developing Countries with Robust Decision 
Making.” World Resources Report, Washington DC. 
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Figure 19: Relation between relative hydro-energy changes and flow changes at Kandadji (stand-
alone) 
 
Conclusion on Overall Climate Risk Assessment for the Niger Basin 
 

39. Tentative findings and conclusions from the Niger Basin Climate Risk Assessment 
(CRA), valid for the entire Niger Basin, are summarized below. Conclusions for the Upper Niger 
Basin may vary slightly from those for the entire Niger Basin. 

40. Irrigated agriculture is insensitive to projected climate changes; SDAP is an effective 
adaptation measure. Under the Sustainable Development Action Plan (SDAP) total agricultural 
output in the NRB is projected to increase more than fivefold. The current water allocation rules 
prioritize irrigation water demands to increase food security, making irrigated agriculture 
insensitive to decreased runoff as a result of the projected climate changes. Under the current 
rules, minor agricultural production decreases could occur, but would generally be less than a 
few percents of the output projected for SDAP. As long as existing and planned reservoirs, such 
as Sélingué, Fomi, Taoussa, and Kandadji remain fully replenished during the rainy season, 
climate change is likely to have little impact on the supply side of dry season irrigation, other 
than a 5% increase in crop water requirements by 2050. Indeed, by regulating the variability of 
the Upper Niger flow, SDAP is good insurance for the protection of irrigated agriculture against 
the potential impacts of climate change. 
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41. Climate change impacts on minimum flows may be severe. Minimum flows passing 
Markala dam are sensitive to an increase in water demands at the Office du Niger irrigation 
scheme in Mali due to increasing temperatures, with large runoff elasticities. The design of 
SDAP has scheduled abstractions during dry season irrigation such that minimum flows at 
Markala can just be maintained at the present ON water demands per hectare. There is a nearly 
100% probability that by 2050 - under the FO-TA-KD development scenario - one may not be 
able to maintain minimum flows of 40m3/s downstream of Markala dam. Thus, minimum 
environmental flows during the dry season are the most sensitive to climate change under the 
present water allocation rules. By 2050 there is a 40% probability that once in 5 years the 10-day 
average minimum flow at Markala dam will be less than 20m3/s; i.e., less than 50% below the 
adopted norm of 40m3/s. Relative decreases of minimum flows at the Mali-Niger border 
(compared to the adopted norm of 80m3/s) are equally severe, while projected impacts on 
minimum flows at Niamey are only slightly less severe. Note that these conclusions hold for the 
full SDAP development. With only the Kandadji Program developed, minimum flows at 
Malanville can be fairly well maintained under conditions of severe reduction of river flows due 
to climate change (see Annex 8). 

 

42. Adaptations are required for enhancing minimum flows at Markala and further 
downstream. Minimum flows at Markala are severely impacted by increased water demands of 
ON due to increased evapotranspiration. Should the highest priority be accorded to the 
sustenance of minimum flows, dry season irrigated agriculture would become slightly more 
sensitive to climate change impacts. The abstractions for irrigation at Office du Niger – as 
planned under the FO-TA-KD development scenario ((i.e., Fomi dam in Guinea, Taoussa dam in 
Mali and Kandadji dam in Niger; FO-TA-KD) - would need to be reduced in favor of releasing 
more water across Markala dam. This potential problem can be addressed by measures to 
increase the present low dry season irrigation efficiency at ON (about 30%), and/or by slightly 
reducing the future dry season irrigated areas. The total envisaged dry season irrigation at Office 
du Niger for 2025 and beyond amounts to about 123,000 hectares (19,000 hectares in 2005). At 
the current dry season irrigation efficiency of about 30% the estimated abstractions for irrigation 
of ON during the critical low flow months of February to April/May are estimated to become 
about 425m3/s (or 3.5 l/s/hectare), assuming a future increase of 5% in crop water requirements. 
Such abstractions by ON in 2050 - under the FO-TA-KD development scenario - would need to 
be reduced by about 25m3/s to avoid unacceptable minimum environmental flows passing 
Markala dam. This can be easily achieved by implementing irrigation system rehabilitations and 
water management measures aimed at increasing the dry season irrigation efficiency with only 
2%; this would allow abstractions in the critical low flow period February to April/May to be 
reduced with 6% or 25m3/s. Other options to reduce abstractions with at least 6% during the dry 
season would be to reduce the acreage cropped in the dry season from 123,000 hectares to 
116,000 hectares, or to reduce dry season rice planting in favor of an extension of less water 
demanding horticulture and other non-rice crops. 
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43. The water storage facilities to be implemented under SDAP provide adequate 
protection against the currently projected impacts of climate change on sectors depending 
essentially on the water resources of the Niger River. The methodology and modeling tools 
prepared under the NRB-CRA study provide powerful tools to identify system vulnerabilities 
and future climate change scenarios where the proposed SDAP plan might fail to meet its goals. 
These scenarios can be used to identify potential actions to address vulnerabilities and evaluate 
tradeoffs among them. The study shows for example that under the current water allocation rules 
irrigated rainy season agriculture (‘hivernage’) remains even under severe reductions of runoff 
(e.g. with 30%) insensitive to climate change. Dry season irrigated agriculture (‘contre-saison’) 
and the sustenance of minimum environmental flows during the low flow season are interlinked 
and more vulnerable to severe reductions of runoff. However, with (i) the implementation of 
Fomi, Taoussa and Kandadji dams, along with (ii) optimal basin-wide reservoir management, 
(iii) increased irrigation efficiencies – particularly at the Office du Niger, (iv) changes to less 
water demanding non-rice dry season crops, and (v) other adaptation measures to improve water 
use efficiencies in (particularly dry season) irrigated agriculture, these ‘sectors’ can be well 
protected from the impacts of severe climate change. Severe reductions in runoff would cause 
equally severe reductions in generated hydro-energy, navigation and flooding of the Inner Delta. 
Such severe future impacts can only be minimized by reducing rainy season irrigated agriculture 
in the Basin and/or by the construction of additional storage reservoirs along with hydro-energy 
generation facilities in the Upper Niger and Benue Basins. 
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Annex 10: Environmental and Social Safeguards 

Introduction 
 
1. Appropriate environmental and social management of the Kandadji Program is critical to 
long-term sustainability of the program. Integrating the environmental and social dimensions 
upstream increases the project’s benefits by anticipating potential problems and avoiding ex-post 
mitigating measures, always costlier than prevention. Further, the impacts of the Kandadji 
Program on economic and social development in Niger are enhanced by proper management of 
social and environmental issues and challenges. Beyond the obvious need for complying with 
national rules and regulations on environmental assessment, the above explains why the 
Government of Niger (GoN) has decided to exert due social and environmental diligence with 
regard to the Kandadji Program in agreement with international good practices, notably the 
World Bank and African Development Bank safeguard policies. 

2. The safeguard annex is structured in the following parts: 

- Part I: Regulatory Context, Applicable Safeguard Policies, and Public Consultations 
- Part II: Analysis of Alternatives  
- Part III: Impact Assessment 
- Part IV: The Environmental and Social Management Plan 
- Part V: The Social Safeguard Mitigation Instruments 

Part I: Regulatory Context, Applicable Safeguard Policies, and Public Consultations 
3. The Kandadji’s Program major environmental and social risks include: (i) the large-scale 
resettlement and the associated timely construction of irrigation works essential for the success 
of the large-scale resettlement; (ii) the loss of terrestrial natural habitat due to flooding; (iii) the 
loss of mostly rain-fed agricultural land; (iv) the risk that construction activities will not be 
conducted in an environmentally- or socially-sound manner; (iv) induced environmental, human 
and health risks associated with the construction and operation of a large dam. Extensive public 
consultation for this long-awaited project has also yielded expectations from local populations, 
which will be partly fulfilled by irrigation development and the improvement of livelihoods 
through the implementation of the Resettlement Action Plans (RAPs) and the Local 
Development Plan (LDP).  

I-A. Regulatory Context 

4. Niger has an established institutional and regulatory framework for the management of 
environmental assessments (EAs). All large projects, such as the proposed Kandadji Program, 
are subjected to EAs that must be reviewed by the Office for the Evaluation of Environmental 
Assessment Studies (Bureau d'Evaluation Environnementale et des Etudes d'Impact, BEEEI), 
subjected to public hearings, and resulting in a certificate of compliance issued by the Minister of 
Environment. This EA process has been operational since 1997, although there are some 
weaknesses in terms of the technical capacity of the inter-ministerial committee to review 
complex EAs and to monitor the implementation of their Environmental Management Plans 
(EMPs). The certificate of compliance for the Kandadji Program was issued by the Minister of 
Environment in 2011.  
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I-B. Applicable Safeguard Policies 

5. Given its complexity, the Kandadji Program will have significant technical, environmental, 
social, and reputational risks and impacts requiring various mitigation measures and offsets. The 
project is designated Category A per the Bank’s policy on Environmental Assessment (OP/BP 
4.01).  The Table below clarifies the rationale of the safeguard policies triggered by the proposed 
project.  

Table 29: World Bank safeguards policies triggered by the project 

Safeguard Policies Triggered Yes No 

 
Environmental Assessment (OP/BP 4.01) 
Several comprehensive ESIAs have been prepared since 2006. These ESIAs 
indicated that project will have significant and irreversible environmental and social 
impacts, including: (i) large-scale resettlement; (ii) the loss of natural habitat due to 
flooding and infrastructure footprint; (iii) the flooding of scarce arable rain-fed 
agricultural land; (iv) public health risks: intestinal and urinary bilharzia and malaria; 
(v) the predictable environmental, human and health risks associated with the 
construction and operation of any large infrastructure. ESIAs/ESMPs for the dam site 
and wider reservoir area, the resettlement sites and the 2000 hectares irrigation 
development have been prepared, consulted upon, and disclosed in-country and in 
the Bank’s Infoshop on February 23, 2012. 
 
The existing Environmental and Social Management Framework (ESMF) for APL 1, 
has been updated for APL 2. The ESMF has been disclosed in-country and in the 
Bank’s Infoshop on February 23, 2012. 
 
The Niger Basin Authority has appointed an environmental and social advisory panel  
to assist the NBA and HCDNV during project preparation, reservoir filling and the 
initial period of operation. A public health expert is part of this panel. The 
ESIA/ESMP has been reviewed by the Panel of Experts. 

 
 

 X 
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Safeguard Policies Triggered Yes No 

 
Natural Habitats (OP/BP 4.04) 
A special Annex to the ESIA on biodiversity has been prepared by WWF. This 
biodiversity study indicated that project will have significant impacts on natural 
habitats, mostly during filling of the reservoir and operation of the dam. The main 
impact will be the inundation of terrestrial natural habitat (islands in the reservoir 
area) used by hippos and migratory birds. The ESIA indicates that none of the 
flooded terrestrial habitat is critical. An Environmental Offset in the form of a newly 
created Protected Biodiversity Area will be established, following environmental 
studies and consultations with local communities. Sustainable financing for the 
management of this protected area will be provided through a percentage of the 
power sales. Before these funds become available the project will finance the 
preparation of the Management Plan and the establishment of the Protected Area. 
The conclusion of the biodiversity assessment was that biodiversity (manatees, 
hippos, migratory birds and fish species) will be better off with the project, since the 
reservoir and the newly created Protected Area will provide more shelter. 

 
X 

 

 
Forests (OP/BP 4.36) 
Forest issues include measures for the recovery of the wood from the future 
reservoir, as well as control of induced impacts at the periphery of the reservoir. The 
communities around the reservoir will help with the deforestation of the reservoir 
and will benefit from salvaged wood. The impacts and mitigation measures are 
explained in the ESIA. 

 
X 

 

 
Pest Management (OP 4.09) 
Since the development of a large irrigation area is being planned, it is evident that the 
use of pesticides will increase. The impacts and mitigation measures for the use of 
pesticides are addressed in a Pest Management Plan, which has been disclosed in-
country and in the Bank’s Infoshop on February 23, 2012. 

 
X 

 

 
Physical Cultural Resources (OP/BP 4.11) 
Physical Cultural Resources were covered in the initial ESIA of 2006 and in the 
updated Environmental and Social Management Plan (ESMP) from 2012. Agreement 
was reached with the Ministry of Culture regarding the management of chance finds. 
Chance find procedures have been included in the Contractor’s contract. 

 
X 

 

 
Indigenous Peoples (OP/BP 4.10) 
No indigenous people have been identified in the wider project area. Measures to 
assist vulnerable project-affected people (PAPs) are included in the RAPs. 

  
X 
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Safeguard Policies Triggered Yes No 

 
Involuntary Resettlement (OP/BP 4.12) 
The Kandadji Program is expected to have direct and indirect negative and positive 
social impacts in its area of influence and beyond. A Resettlement Action Plan 
(RAP) for the first step of people to be resettled from the dam site has been prepared 
and disclosed in-country and in the Bank’s Infoshop on February 23, 2012. 
Resettlement from the dam site is under implementation.  An RPF has been prepared 
for the second step of about 32,500 people. A RAP will be prepared during 
implementation of APL 2A. Resettlement of the second step will need to be finalized 
before impoundment of the reservoir can occur in 2016. 
 
The Resettlement Policy Framework (RPF) disclosed for Niger Basin Program 
(WRD-SEM APL) has been updated and disclosed in-country and in the Bank’s 
Infoshop before appraisal.     

 
X 

 

 
Safety of Dams (OP/BP 4.37) 
The project includes the construction of a new, large 30 m high dam and an 
associated reservoir. The Niger Basin Authority has appointed an independent panel 
of experts on dam safety. The panel will be used by HCDNV during project 
preparation, reservoir filling and the initial stages of operation to advise on 
associated dam safety risks. Dam safety studies have been prepared and have been 
reviewed by the independent panel of experts on dam safety. 

 
X 

 

 
Projects on International Waterways (OP/BP 7.50) 
Since 2002, the NBA has presented several times the Kandadji Program to riparian 
countries during Council of Ministers and Heads of State and Government Summit 
(for example see Heads of State and Government Summit final communiqué Annex 
14.) the NBA sent an updated notification to all the riparian countries on November 
16, 2011. Seven out of eight countries have responded to the updated notification and 
have confirmed their approval of the Kandadji Program, namely Benin, Burkina 
Faso, Chad, Côte d’Ivoire, Guinea, Mali, and Nigeria63. No response has been 
received to date from Cameroon. However, Cameroon was represented at the 
Council of Ministers meeting in December 2002, which approved the resolution 
number 1 in support of the Kandadji dam in Niger. 

 
X 

 

 
Projects in Disputed Areas (OP/BP 7.60) 
The project is not situated in a disputed area. 

  
X 

  

                                                 
63 Nigeria responded to the NBA’s riparian notification on August 24, 2012. In the response letter, Nigeria offered a 
“provisional no objection” and referred to studies and other relevant documentation which the Kandadji Program is 
meant to comply with during implementation under NBA's watch. The letter also calls on NBA to be fully involved 
in the implementation of the project at all levels.  
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6. The borrower has prepared a comprehensive Environmental and Social Impact Assessment 
(ESIA) of the project. A detailed ESIA study to reduce or mitigate identified environmental and 
social impacts of the proposed project has been prepared in 2006. Given the magnitude of the 
environmental and social work required, the mitigating measures themselves, in some instances, 
have required their own safeguarding processes (e.g. ESIA for the involuntary resettlement sites 
and an ESIA linked to the construction of the irrigation areas.) The first draft ESIA of 2006 was 
reviewed by IDA. IDA comments on this ESIA have been addressed in the updated ESIA/ESMP 
of February 2012. 

7. Two panels of independent, internationally-recognized experts have been appointed by the 
Niger Basin Authority (NBA) and will be used by HCDNV. The two panels have been 
operational since 2011 to accompany and supervise project preparation in line with best practice 
international standards and Bank safeguard policies. The independent panel of experts on 
environmental and social aspects comprises an environmental expert, a public health expert and a 
social expert. The independent panel of experts on dam safety comprises a geologist, a dam 
safety specialist, a hydrologist and a hydro-mechanical engineer. Both panels are financed by the 
Bank since 2011 under APL1. 

8. Collaborative donor assistance and recommendations for the preparation of the 
environmental and social analytical work resulted in the preparation and publication of the 
following sets of safeguard documents: The environmental safeguards documentation consisting 
of an Environmental and Social Impact Assessment (ESIA) report, the associated Environmental 
and Social Management Plan (ESMP), and accompanying annexes prepared in 2006, covering: 
fishery management, physical cultural resources management, vegetation, fauna, water hyacinth, 
groundwater resources, sanitary situation, pastoralism and animal diseases, and a study on 
agriculture. Further information: a baseline on public health in the project area (part of ESIA of 
2006 and the ESIA of 2012), baseline on pesticide use (part of the Pest Management Plan 2012), 
an influx management plan as a separate report and a Construction ESMP as part of the updated 
ESMP of 2012.  

9. The ESIA and ESMP update for the dam and reservoir was prepared and disclosed in-country 
and in the Bank’s Infoshop on February 2012 included a more in-depth analysis on the following 
subjects: Legal context, water quality, hydrology, vegetation, fauna, impacts during construction, 
fisheries and navigation, physical cultural resources, sedimentation of the reservoir, public health 
and dam safety issues, as well a Cumulative Impacts. The updated ESMP includes detailed 
implementation arrangements for each actor. 

10. An ESIA and ESMP for the 2000 ha of irrigation schemes to be used for the compensation of 
the first wave of the PAPs was prepared and disclosed in-country and in the Bank’s Infoshop on 
February 23, 2012. An ESIA and ESMP for the resettlement sites was prepared and disclosed in-
country and in the Bank’s Infoshop on February 23, 2012. 

11. A separate Cumulative Impact Assessment focusing mostly on the cumulative impacts of 
new dams in the Niger Basin was carried out by BRL and DHV in 2007 as part of the Investment 
Plan. Cumulative Impacts have also been addressed in the ESIA/ESMP update of 2012. 
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12. The RAP for the first “step” of resettlement consisting of 774 households or 5,410 people 
was finalized and disclosed in-country and in the Bank’s Infoshop on February 20, 2012, and is 
now under implementation. The RAP for the second wave of resettlement of about 32,500 PAP 
is under preparation and the update of the Resettlement Policy Framework of APL will be 
disclosed before appraisal. The proposed Project may provide support in strengthening the social 
experts of the HCDNV and in contingencies (excluding funding of land acquisition and cash 
compensation.) The implementation of the RAP is to be supervised by Kandadji Program 
Steering Committee (Comité de Pilotage, CdP.) In 2006, a Local Development Plan (LDP) was 
prepared as part of the ESIA and the HCDNV is preparing a more detailed LDP. 

13.  A Resettlement Policy Framework (RPF) has been prepared to address the displacement of 
the remaining approximately 32,500 people in the dam reservoir area during the second “step” of 
resettlement. This resettlement is scheduled to be finalized by 2016, when the impoundment of 
the dam should take place. The RPF prepared for WRD-SEM APL, disclosed in February, 2007, 
has been updated (and disclosed in country and in Info Shop website on August 16, 2012) to 
include additional information on the PAPs location, current estimated census numbers, 
proposed entitlement matrix, resettlement support and social measures, and a preliminary 
estimate of costs. (See Section V below) 

14. The Table below lists the safeguard instruments prepared, consulted upon, and disclosed in-
country and in the Bank’s InfoShop before appraisal. These documents meet Bank requirements 
and have been reviewed by the project’s independent panel of experts.  

Table 30: Safeguards instruments prepared for the Kandadji Program and disclosure dates 
Safeguard instrument Date of disclosure of 

draft final report 

Environmental and Social Impact Assessment (ESIA) 

 
Environmental and Social Management Plan (ESMP), which 
addresses among others sedimentation of the reservoir, water 
quality, public health, hydrology, dam safety, etc.  
 
English and French Executive Summaries 
 
ESIA annexes (covering for instance fisheries, physical cultural 
resources, vegetation, faun, water hyacinth, agriculture, 
groundwater resources, pastoralism and animal diseases, and 
sanitary situation.   
 
ESIA/ESMP 2000 ha irrigation area 
 
ESIA/ESMP Resettlement Sites 
 

February 23, 2012 
 

February 23, 2012 
 
 
 

February 23, 2012 
 

February 23, 2012 
 
 
 
 
 

February 23, 2012 
 

February 20, 2012 
 

Pest Management Plan February 23, 2012 
Cumulative Impact Assessment  of the Kandadji Program, as part February 23, 2012 
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Safeguard instrument Date of disclosure of 
draft final report 

of updated ESIA/ESMP 
 
Resettlement Action Plan (RAP) for the dam site (first step): 
 

February 23, 2012 

Resettlement Action Plan (RAP) for the reservoir (second step) At the latest on January 
2014 (i.e., 18 months 

after the Board) 
Updated ESMF APL 2A 
 

February 23, 2012 

Updated RPF APL 2A August 16, 2012 
 
I-C. Public Consultations 
 
15. Extensive public consultations on the ESIA carried out by HCDNV started in 2005 and have 
continued throughout project preparation. Civil society, project-affected people (PAP), 
vulnerable groups, and various stakeholders were consulted on all safeguards documents, 
including the ESMP and the various RAPs. Safeguards documents have been disclosed locally 
and through the Bank’s Infoshop. NBA has recruited an independent panel of environmental and 
social experts to provide advice during the preparation of the safeguards documents and the 
public consultation process. During the preparation of the Kandadji Program, the following 
means selected were used for targeted communication: 

• Dissemination of information in the villages affected; 
• Continuous discussions with villagers in the project area by HCDNV staff; 
• Disclosure of safeguard documents at the various project sites; 
• Information was disseminated through the HCDNV website as well as the World 

Bank Infoshop; 
• At the national level, information is disseminated via the press organizations and 

during information meetings with national and international journalists; 
• At the regional level, information is disseminated through the local press and through 

meetings targeted local authorities, « chefs de canton » and « chefs de village », 
opinion leaders, elites, NGO and other interested parties; 

• At the local level, meetings in all villages were set up during preparation of the ESIA 
and during public hearings organized by HCDNV. 

 
16. The following is a summary of the main consultation activities to date: 

• In 2006: consultation meetings, followed by collaborative and information meetings 
in all villages in the wider project area, targeting the whole of the local populations, 
as well as smaller groups, such as women and men of the fishing community and the 
agricultural community as well as the population of Ayorou living close to the future 
dam site or future reservoir; 
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• From 2007 until 2012: continuous consultation meetings in the affected villages and 
in Ayorou, which is a small town to be affected for 50%. About half of this town will 
need to be resettled. An Urban Development Plan for Ayorou is under preparation. 

17. Key issues raised in the consultations included: (i) need to gain access to drinking water, (ii) 
improve access to health and education infrastructure, (iii) need to learn irrigation practices, (iv) 
ensure access to jobs and activities for youth, (v) need to access to land, (vi) need to strengthen 
human resources for adult men and women (through functional literacy), (vii) access to credit, 
agricultural equipment, and marketing infrastructure, and (viii) women requested access to 
equipment for processing agricultural products and women of island villages requested training 
for new opportunities in the resettlement sites. These issues have been addressed in project 
design through detailed planning on the resettlement process, including with host communities; 
local development activities (establishment of new livelihoods, training, capacity building); 
establishment of services for the resettlement sites (electricity, water, sanitation, transport, 
health, education, etc.); and, environmental management aimed at the sustainable use of 
resources (water, land, fisheries, agriculture, etc.). 

Part II: Analysis of Alternatives  

18. Over the last decades the size of the Kandadji Program has considerably changed and has 
been adapted to a presently realistic size. The former design included a much larger reservoir, 
which spilled over into Mali, since the main objective was hydropower production. The present 
design is much more realistic and will have minor impacts over the Niger-Malian border. The 
present design satisfies the needs of Niger. Hydropower production is not longer the main 
objective of the program. 
 
19. An Analysis of Alternatives, prepared as part of project preparation, indicated that the 
present chosen alternative, the present Kandadji dam site, is the only alternative dam site which 
can: (i) supply sufficient drinking water to Niamey, a city of almost one million people; (ii) can 
supply sufficient water for the development of 45,000 hectares irrigated land which is 
fundamental for food security in Niger, especially in the light of climate changes and changes in 
hydrology; and (iii) can satisfy the environmental flow requirement of 120 m3/s at Niamey and 
80 m3/s at the border with Nigeria. Hydropower is not anymore the main purpose of the Kandadji 
dam, however, it delivers more power than any of the other dam alternatives considered (see also 
B. Technical in this PAD). The Kandadji dam site is the most adequate dam site of all the 
alternative dam sites considered and is acceptable from an environmental, social, technical, 
economical and financial perspective. The only other feasible dam site, Gambou, a site 125 km 
downstream of Niamey does not satisfy all the multi-purpose use conditions required (see also 
description on B. Technical in this PAD). 
 
20. Since water storage and water mobilization are the main objectives of the project, no 
alternatives have been considered which are not related to water storage.  

  



 
 

 150 

Part III: Impact Assessment 

21. A comprehensive Environmental and Social Impact Assessment (ESIA) was prepared by 
Tecsult in the 2006. The updated ESIA/ESMP prepared by BRL in February 2012 analyzed in 
more detail some of the more important impacts and updated and detailed the mitigation 
measures. 
III-A. Environmental impacts  
 
22. Construction phase impacts. Impacts during the construction phase are caused directly or 
indirectly by activities at the main work sites, including: the dam site (as defined in the bidding 
documents, including the maintenance workshop, the resident camp and the quarries); the 
transmission line; access roads; the relocation of villages at the dam site; and the recovery of 
wood from the reservoir. 
 
23. Construction activities will have indirect impacts on neighboring settlements and on 
regional urban centers where workers will seek services. These impacts are both direct and 
cumulative and are focused on specific areas in the wider project area, as well as Tillabéri. The 
impacts arise either from these areas hosting workers, creating additional stress on already 
insufficient services, e.g. health, education and public security, which can in turn cause a 
population influx into the project’s area of influence, increasing pressure on land resources and 
leading to an expansion of areas under agriculture. 
 
24. While the scope of the impacts at each of the construction sites will vary, the impacts of 
construction activities on the physical environment are concentrated at these sites, and depend on 
contractor practices. The indirect impacts of construction at the different sites are cumulative 
since they all occur in the same project area. Accordingly, the impacts of construction activities 
have been regrouped into five categories: (i) general environmental, social and safety impacts of 
construction activities, (ii) direct impacts on populations, (iii) indirect and induced impacts on 
populations, (iv) direct impacts on natural habitats, and (v) indirect and induced impacts on 
natural habitats. 
 
25. Mitigation measures with regard to the Construction ESMP, as described in the updated 
project ESMP, are similar for the same type of impacts at all sites (including the social impacts). 
These measures have been integrated into bidding documents and contracts by specifying 
environmental and social clauses. The dam Contractor has prepared his own Construction ESMP, 
which has been approved by the Bank. 
 
26. Impacts on terrestrial natural habitats. The project will have significant impacts on 
terrestrial natural habitats, and will occur at the time of filling of the reservoir. The reservoir of 
282 square kilometers will flood approximately 235 hectares of terrestrial natural habitats. 
Indirect impacts on natural habitats could in the long term be more significant than the direct 
impacts. They include loss of biodiversity because of poaching on hippos and manatees or 
habitat use for livestock grazing (bourgou pastures). The reservoir will transform a terrestrial 
ecosystem of savannas and rain-fed agricultural lands into a lake ecosystem subjected to strong 
seasonal variations in water levels. The ESIA indicates that none of the flooded terrestrial natural 
habitat is critical in the context of OP4.04.  
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27. Impacts on aquatic fauna: More than 98 fresh water fish species have been identified in the 
Niger River near the project area, of which Tilapia and Clarias species contribute in a significant 
manner to the present catches in the river. Limited longitudinal migration of Nile perch (Lates 
niloticus) and Labeo species has been observed and for this reason a fish-sluice will be included 
in the main dam body. Most species have a lateral migration into the flood plain for reproduction 
and nursery purposes. Measures to ensure sustainable fishery development and management will 
be addressed as part of the Local Development Plan (LDP). The area upstream of the dam site 
contains small manatee and hippo populations, as well as a large population of migratory birds, 
around 20,000 aquatic birds at all times. This area has been identified as an Internationally 
Important Bird Area. The Protected Area to be created by the project as part of an Environmental 
Offset as required under OP4.01, as well as the presence of the reservoir, will improve the 
protection of these species. 
28. Deforestation and release of greenhouse gases. Forestry issues include recovery of the 
shrub wood from the future reservoir, as well as control of induced impacts at the periphery of 
the reservoir. Greenhouse gas emissions from the construction of the dam and the hydroelectric 
facilities occur primarily during construction, from exhaust gas emissions, from construction 
machinery, and during early operation as a result of decomposition of very limited quantities of 
organic material inundated in the reservoir (Sahelian habitat). The Kandadji Program will also 
avoid the potential local health risks of particulate matter, nitrous oxides and sulfur dioxide 
emissions from thermal plants. Most of the biomass will be removed from the reservoir to reduce 
greenhouse gases, particularly methane emissions after flooding. A supplemental forestry study 
was commissioned by HCDNV to ensure that recovery of the shrub wood follows Bank 
guidelines, including benefit-sharing with local population, and to limit induced impacts. 
 
III-B. Social Impacts  
29. The populations in the area of influence of the Kandadji Program have been studied using a 
combination of surveys (in particular in the field of health), as well as a review of existing 
literature. Critical economic activities in the area are agriculture (practiced by practically all 
households), sedentary and itinerant livestock husbandry, hunting (essentially for domestic 
consumption) and fishing. 
 
30. Expected social impacts are analyzed in detail in the project’s ESIA and classified into 
major, moderate, minor, and negligible impacts for the different phases of construction and 
operation. The major socio-economic impacts are summarized in the table below. The reservoir 
will displace economic activities currently practiced, including agriculture, pastoralism, and 
fishing. In addition, the reservoir and the irrigated areas could increase the prevalence of 
waterborne diseases, such as intestinal and urinary bilharzia and malaria. Finally, the reservoir 
will create new opportunities for fisheries development and will more than offset the losses in 
fish production as a consequence of the presence of the dam, although the seasonal and inter-
annual variations in the reservoir’s water levels limit the fishery’s reliability.  
 
31. The involuntary resettlement of the populations directly affected by the dam and the reservoir 
is described in the respective resettlement action plans (RAPs) and resettlement policy 
framework (RPF) along with their mitigating measures. Some additional mitigation measures are 
included in the ESMP. A Local Development Plan has been prepared in 2005 as part of the social 
mitigation measures to improve livelihoods and is being updated. 
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32. The dam construction contractor has the contractual obligation for traffic, waste, labor force, 
environmental monitoring, health and safety, and hazardous materials management. This 
includes mitigation and management measures to deal with social and health consequences of 
migrant workers coming into the communities, e.g. risks of development of STI (Sexually 
Transmissible Infections) and of AIDS, and safety issues from construction traffic. These 
measures have been elaborated in the Construction ESMP prepared by the Contractor, which has 
been approved by the Bank. 

 
Table 31: Major socio-economic impacts identified in ESIA 
 

Impact characterization Phase of works 
- Increased STD/AIDS transmission risks Construction 
- Increased STD/AIDS transmission risks 
- Increased frequency and intensity of social conflicts 
- Forced population moves 
- Job creation 
- Impacts on cultural heritage and activities 

Dam and power 
plant construction 

- Population influx 
- Impacts on public safety at village crossings 
- Criminality risks from uncontrolled origin 
- Impacts on hunting 
- Job creation 

Dam and power 
plant construction 

- Impacts on cultural heritage 
 
 
 
 

- Improved living conditions 

Dam and power 
plant construction, 
reservoir filling 
and access road 
construction 
As a consequence 
of adequate 
resettlement and 
the 
implementation of 
the Local 
Development Plan 

- Increased waterborne diseases risks 
- Drowning risks because of unexpected operational water 

releases 
- Development of irrigated agriculture: increased income 
- Development of a growth pole to increase income for the 

population in the wider project area 
- Development of fisheries in the reservoir 
- Development of tourism and handicraft 
- Dam failure risks 

Dam and reservoir 
operation and 
development of 
irrigation areas 
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33. Positive impacts. Expected positive impacts include job creation through the hiring of local 
labor for construction works, improved living conditions through the benefits of rural 
electrification, increased income because of the development of irrigated agriculture, the creation 
of fishing opportunities in the reservoir, and the potential for increased trade and tourism in an 
enclave area. HCDNV is committed to undertaking ongoing consultation activities with the local 
communities to help prioritize community development needs aside from the required livelihood 
restoration measures. 
 
34. Land acquisition and resettlement. The proposed project will require about 350 km2 of 
direct and permanent land take, including about 50 km2 for the dam construction and reservoir 
site. Several RAPs have been prepared or are under preparation to mitigate, offset, and reduce 
negative social impacts and to strengthen positive impacts on the communities in the project 
area. The RAP for the dam (first step) concerns 774 households (5,410 people). The 
implementation of the first step RAP has already started with the compensation of PAPs and the 
relocation of some of them in new villages near the main road. The number of PAPs affected by 
the reservoir is around 32,500 and will not be displaced immediately as the impoundment of the 
reservoir will take place no earlier than 2016. All PAPs will obtain irrigated land in 
compensation of the land lost for rain-fed agriculture. The GoN has committed itself to 
implement the RAPs according to the requirements of OP 4.12 for resettlement and 
compensation. These requirements are considerably more stringent than the applicable domestic 
legal framework and the GoN has agreed to compensate PAPs according to Bank standards. The 
project’s development partners will also adhere to the standards of OP 4.12.   
 
35. Impacts on vulnerable people. In the project area there are no Indigenous Peoples, as 
defined in OP 4.10. However, women, elderly, children, and sick and disabled people can be 
considered as particularly vulnerable on account of their limited adaptation capacities, their 
mutual need for dependency, and/or their fragility or specific needs. The needs of vulnerable 
groups are given specific attention and support as part of the RAPs/RPF. 
 
36. Dam safety concerns. Dam safety concerns, in particular, potential dam break flooding, are 
an integral part of the World Bank Group’s review of any hydropower development. The safety 
issues posed by the Kandadji dam and its impact on the proposed project, as well as an extensive 
review of all technical matters, has been undertaken by an independent dam safety panel. This 
panel was appointed by the NBA with terms of reference and staffing acceptable to the World 
Bank Group. The dam design, including the selection of the project site, seismic design 
requirements, the general arrangement of the site, the location of the main structures, and the 
scheme for diversion of the river during construction, has been reviewed by the panel and is 
considered appropriate for the site and its construction feasible without undue difficulties. This 
review has also included the evaluation of flood risks and their incorporation in the design of the 
Kandadji dam and is considered to be consistent with industry design practice. Dam safety plans 
(instrumentation plan, operation and maintenance plan and emergency preparedness plan) and a 
construction supervision and quality assurance plan have been elaborated as part of the revised 
engineering design and have been reviewed by IDA and the dam safety panel. An Emergency 
Preparedness Plan will be drafted and will be available at least one year before reservoir filling 
and will include a discussion of procedures for timely and reliable identification, evaluation, and 
classification of existing or potential emergency conditions. The independent panel of experts 
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will continue to provide advice through the construction, initial filling, and start-up of the dam, 
including any design or operational precautions to ensure that the project is consistent with Bank 
safeguard policies. 
 
37. Impacts on physical-cultural resources. Physical Cultural Resources were addressed in the 
draft ESIAs from 2006 and 2012. Further work was conducted to meet Bank requirements, and 
agreement was reached with the Ministry of Culture regarding the management of chance finds. 
The reservoir area will be surveyed before reservoir filling as has been specified in the updated 
ESMP. The updated ESMP includes measures to manage the physical cultural resources. 

 
38. Other social impacts. Throughout the consultations, local communities have requested 
additional social support from the project beyond the social mitigation measures in the RAP and 
ESMP. To this end, the project will finance the design of a Local Development Plan (LDP) that 
will include: (i) a series of outreach and training activities to build local capacity, and (ii) the 
implementation of micro-projects. Such micro-projects proposed by local communities may 
include: (i) provision of basic social infrastructure such as drinking water wells, latrines, rural 
electrification, health facilities, fishery development in the new reservoir and class rooms; (ii) 
basic maintenance and rehabilitation of critical sectors of access roads; and, (iii) support to the 
establishment of community groups that aim to undertake sustainable community management 
of natural resources (registration, improvement of a existing alternative income-generating 
activities, intensification of farming or livestock husbandry, fisheries, and construction of 
associated storage and drying facilities, e.g. for fish and agricultural products, facilities and 
livestock enclosures). The LDP will be managed by the HCDNV. The ESIA notes the possibility 
of additional social measures that would be managed by the project, and the ESIA and ESMP 
provide guidance on mitigating environmental and social impacts for some of the types of works 
that would be undertaken by the Local Development Plan (e.g. rehabilitation of access roads, 
natural resources management). Once the final LDP has been prepared, and types and sites of 
civil works are finalized, Environmental and Social Management Plans for the micro-projects 
will be prepared, consulted upon, and disclosed. The micro-projects are expected to provide 
notable local benefits; any negative environmental and social impacts of these projects would be 
minimal and localized. 
 
III-C. Cumulative Impacts  

 
39. The project's immediate area of influence includes (i) the area inside which the project’s 
direct, indirect, and induced impacts are felt, an area that can be represented as the area around 
the main infrastructure elements required by the Kandadji Program, as well as (ii) a much larger 
area inside which the cumulative impacts are felt (e.g. the area of the development of 45,000 
hectares irrigated lands). No other major projects are existing or are being planned in the 
Kandadji Program area.  
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40. The project is not expected to have major cumulative impacts on hydrology and electricity. 
Transboundary impacts of hydrological and hydro generation were simulated, taking into 
account the Kandadji, Taoussa, and Fomi dams and a maximum level of irrigation development. 
The major positive impact is that the Kandadji dam will help to significantly reduce the incidents 
of non-compliance with low water targets in Niamey (120 m3/s) and Malanville (80 m3/s). With 
the Taoussa and Fomi dams, the non-compliance is reduced to 4% of days in Malanville. The 
negative residual impact is mainly the decline in electricity production for downstream works 
(Kainji and Jebba). This impact is minor if one takes only the impact of the Kandadji dam and 
45,000 hectares of irrigation development (reduction of 5.07% for Kainji and 3.94 % for Jebba), 
but it is offset by the generation of electricity from Kandadji (the overall gain is 0.3%). It 
becomes more important when considering a maximum development of irrigation on the Niger 
River with the construction of Taoussa and Fomi. Taoussa and Forni and the maximum 
development of irrigation potential of the Niger River (440 000 hectares of irrigated schemes) 
would reduce by 33.2% energy production in Kainji and 32.2 % energy production in Jebba; the 
overall basin energy production would be reduced by 15%. 

 
41. The cumulative impact of development in the upper and Middle Niger (outside Nigeria) is 
expected to lead to a reduction of 4.8% of the mean flow at the entrance of Niger Basin Delta (in 
Nigeria). This reduction is concentrated from August to November during floods. Thus, the 
impact is negligible on navigation. This reduction does not substantially change the water level 
or the salt concentrations in the Delta, as its impact is negligible on biodiversity (mangroves, 
fish, etc.). The effect of low-flow support (increased flow from April to July) will have a 
somewhat positive effect, though it may be negligible in most years since there is a high natural 
flow in the Niger Basin Delta. The sedimentation in the Niger Basin Delta is also virtually 
unaffected since the flood peaks are not changed and Kainji and Jebba dams already block a 
large portion of sediment transport. 
 
42. The Kandadji dam is also not expected to have major cumulative impacts on fishing, 
agriculture, and navigation on the Niger River. Nevertheless, the ESMP includes measures to 
monitor and address potential negative cumulative impacts in these sectors/areas (See Part IV 
below). 
43. Identified key cumulative impacts include: 
 

• Direct and permanent loss of about 235 ha of terrestrial natural habitat; 
• Creation of about 282 square kilometers reservoir. The reservoir will trigger major 

impacts: (i) eutrophication risks and stratification into water layers, with the deepest 
being anoxic; (ii) release of a very limited amount of greenhouse gases from the 
decomposition of the remaining shrub vegetation, particularly methane, (iii) degradation 
of water quality immediately downstream from the dam; and (iv) changes in seasonal 
water flows that modify the ecology of the Niger River downstream of the dam up to the 
Kainji and Jebba dams; 

• Damage to wetlands and an increase in poaching of hippos and manatees, encroachment 
of livestock and agricultural activities in the newly established Protected Area;  

• Increase in social conflicts and increased transmission risks of STD/AIDS and other 
contagious diseases, mostly during construction; and 
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• Improved livelihood of local populations, opening of new markets, industrial 
development. 

44. Mitigating measures have been included in the ESMP to mitigate these cumulative impacts. 
Most particularly, the ESMP includes a detailed plan to monitor environmental impacts in the 
Kandadji Program project area following commissioning, as well as a provision to fund measures 
if mitigation is required.  The HCDNV and the Kandadji Program’s technical assistance 
component will support the implementation of the ESMP and the Environmental and Social 
Monitoring Program. The NBA will monitor the environmental and social impacts on the Niger 
Basin level. The ESMP also includes measures for the management of the newly created 
Protected Area, including the mitigation of induced and cumulative impacts.  
 
III-D. Overview of project impacts that require mitigation 
 
45. The table below indicates which project impacts require mitigation: 

Table 32: Project Impacts that require mitigation: Construction phase 

 
Construction 
Activities 

Direct 
impacts on 
natural 
habitats 
(footprints) 

Direct 
impacts on 
populations 
(resettlement) 

Indirect 
impacts on 
natural 
habitats 

Indirect impacts 
on populations 

Forest 
impacts 

Dam 
(construction 
site as defined 
in the bidding 
documents, 
including the 
camps and 
quarries) 

Addressed 
through the 
environmental 
and social 
clauses for 
contractors 

 

Covered in 
dam RAP: 
774 
households 
will be 
affected.  

Increased 
demand for 
bushmeat 
causes 
increase in 
poaching of 
hippos and 
manatees 
 

Management of 
workers away 
from the 
construction sites 
(food and 
lodging, 
prostitution, 
AIDS, epidemics, 
security) 

 

Power plant 

Addressed 
through the 
environmental 
and social 
clauses for 
contractors 

 
No 
resettlement- 

Idem as above Idem as above  

Resettlement of 
villages and 
Ayorou town 
located in the 
future reservoir 
area 

 

Loss of very 
limited 
number of ha 
of natural 
habitat 
affected 

Addressed in 
RPF and 
subsequent 
RAP: Around 
32,500 people 
will be 
affected;  

Increased 
demand for 
bushmeat and 
expansion of 
agriculture 
and livestock 

Increased 
pressure on land 
and services in 
the Kandadji 
Program area; 
impacts on host 
communities 
 

 

Wood salvage 

Addressed 
through the 
environmental 
and social 
clauses for 
contractors 

Degradation 
of natural 
habitats (of 
which some 
will later be 
flooded) 

No 
resettlement 

 

Local populations 
unhappy with 
sharing of 
revenue generated 
by salvage 

Management 
of wood 
salvage in 
reservoir area 

Ayorou Urban 
Development 

Addressed 
through the 
environmental 

 
Possible 
resettlement 

Increased 
demand for 
bushmeat 

Management of 
workers away 
from the 

likely 
increased 
demand for 
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Construction 
Activities 

Direct 
impacts on 
natural 
habitats 
(footprints) 

Direct 
impacts on 
populations 
(resettlement) 

Indirect 
impacts on 
natural 
habitats 

Indirect impacts 
on populations 

Forest 
impacts 

and social 
clauses for 
contractors 

leads to 
increased 
poaching 

construction sites firewood 
 

Cumulative 
impacts of 
construction 

Addressed 
through the 
environmental 
and social 
clauses for 
contractors 

Loss of 
terrestrial 
natural habitat  
in newly 
established 
Protected 
Area 

 

Increased 
poaching. 
Expansion of 
livestock 
grazing and 
agriculture 
into natural 
habitats 

Influx of 
population in the 
overall area. 
Management of 
workers away 
from the 
construction sites 

 

 
Table 33:Project Impacts that require mitigation: Operation Phase 

 

Water 
Quantity/Qualit
y and 
sedimentation 

Green House 
Gases 

Fisheries 

Indirect 
impacts on 
natural 
habitats 

Direct impacts 
on populations 

Impacts on 
forests 

Dam 

Release of water 
from the anoxic 
layer. 
Management of 
reservoir 
drawdown area in 
dry years 
 

 

Reduced fish 
abundance in 
the river 
stretch 
downstream 
of the dam 

 

Increase in black 
flies below the 
dam can cause an 
increase in river 
blindness disease 

 

Power Plant 
Turbined water is 
oxygen deficient 

 

Impacts on 
fisheries and 
fish 
reproduction 
downstream 
 

 -  

Reservoir 

Eutrophication 
and stratification 
of water in the 
reservoir 

Decomposition 
of vegetation 
produces 
methane 

Development 
of fishery in 
the reservoir 
 
Fisheries 
development 
will be 
constrained 
by annual 
drawdown of 
reservoir in 
dry season, 
with a risk of 
severe fish 
mortality if 
water level 
goes  down to 
minimum 
design level 

Direct 
impacts 
Loss of 235 
ha of 
terrestrial 
habitats 
Replacement 
of river fish 
species by 
lake species 
 
Indirect 
impact 
Reservoir 
could be used 
to transport 
bushmeat 

Direct impacts  
Land use 
changes 
(pastoralism, 
agriculture) 
 
 
Indirect impacts 
Waterborne 
diseases: 
bilharzia and 
malaria and river 
blindness 
 
Fisheries and 
other activities 
near the reservoir 
induce 
population influx 
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Water 
Quantity/Qualit
y and 
sedimentation 

Green House 
Gases 

Fisheries 

Indirect 
impacts on 
natural 
habitats 

Direct impacts 
on populations 

Impacts on 
forests 

Downstream 
from dam 

Lack of oxygen  

Impacts on 
the 
downstream 
stretch of the 
river 

Impacts on 
fish 
reproduction 

Decrease of 
revenue 
generated by 
downstream 
fisheries 

 

Resettlement 
of villages 

   

Increased 
pressure on 
neighboring 
habitats, e.g. 
firewood and 
agricultural 
land 

Increased 
demand for 
services (health, 
education, rural 
electrification, 
etc) 
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Water 
Quantity/Qualit
y and 
sedimentation 

Green House 
Gases 

Fisheries 

Indirect 
impacts on 
natural 
habitats 

Direct impacts 
on populations 

Impacts on 
forests 

degradation of 
the natural 
habitat: 
Significant 
loss of 
biodiversity 

 

Part IV: The Environmental and Social Management Plan 

46. The 2006 ESIA included a detailed ESMP. A number of mitigation measures were not 
sufficiently detailed and needed further analysis. The updated ESIA/ESMP of February 2012, 
addressed these issues in a satisfactory manner. 

47. The Environmental and Social Management Plan (ESMP) is made up of mitigation measures 
that are proportional and adequate to mitigate the impacts identified in the ESIA. The mitigation 
measures are organized in four areas: 
• Management of the construction sites 
• Management of reservoir and downstream areas 
• Social measures 
• Management of the Protected Area 

(a) Management of the wood salvage in the reservoir part of the Protected Area 
(b) Adaptation of zones in the Protected Area 
(c) Management and sustainable financing of the Protected Area 
(d) Surveillance and control of illegal activities in the Protected Area 

 

IV- A. Management of the construction sites 

48. Management of the construction sites aims to minimize impacts on the environment, the 
workers, and on neighboring populations. Construction activities will take place over a period of 
five years. Construction sites include the main dam construction site, the power plant, as well as 
several others sites, including maintenance workshop, worker camp, bridge, quarries, 
transmission line, access roads, resettlement sites and service infrastructure. Each of those sites 
could potentially generate negative impacts in terms of environment, health and safety of the 
workers. 
 
49. Rules on the management of the construction activities are spelled out in the Construction 
ESMP that was disclosed in February 2012, as part of the updated ESMP. The mitigation 
measures are included as environmental and social clauses in the contract for the dam 
construction. Similar clauses will be incorporated in all other works contracts. Each contract 
legally requires the contractor to prepare a Contractor ESMP, which need to be approved by the 
HCDNV, the Owner’s Engineer and the Bank, before construction can start. The clauses cover 
construction sites activities that might trigger OP 4.01 (Environmental Assessment), 4.04 
(Natural Habitats), 4.09 (Pest Management), or 4.11 (Physical Cultural Property). The dam 
construction contract pays special attention to quality assurance and to the installation of 
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required instrumentation, to ensure the security of the permanent structure as required by OP 
4.37 on Dam Safety. 
 
50. The implementation of the Contractor ESMPs will be monitored and enforced through a 
permanent control by HCDNV with support of the Owner’s Engineers. Also, various government 
departments regulate the works as part of their inspection and monitoring mandates, as specified 
in the updated ESMP. Contracts include a system of warnings and penalties in case of non-
compliance. Regular BEEEI patrols will inspect the construction sites if the construction 
activities are in compliance with the approved ESMP.  
 
51. HCDNV is responsible for the overall supervision of the construction sites. HCDNV will 
retain the area required for the dam’s management and will remain responsible for the 
management of the reservoir and protect the watershed around the reservoir. This requires 
strengthening of HCDNV’s technical capacity to manage environmental and social issues, the 
satisfactory performance on the part of the engineers that are entrusted by HCDNV with the 
supervision of the construction sites, and close coordination with relevant ministries, most 
particularly the BEEEI. 
 
52. The following measures will be taken to limit the influx of populations in the Kandadji dam 
area64:  

• Recruitment in villages close to the construction sites could cause an influx of people 
seeking work and most likely lead to a long-term population increase in these villages. 
Recruitment will be in Tillabéri and Ayorou. However, the project will preferentially 
recruit unqualified manpower that originates from localities close to the construction 
sites. 

• The purchase of produce preferentially from areas next to the sites will facilitate 
agricultural expansion. Contractors are expected to buy their supplies from the wider 
Kandadji Program area, especially from Tillabéri. Demand for bushmeat will be reduced 
by requiring that contractors feed their workers with imported meat products from outside 
the project area. 

• Workers will be transported from the dam’s construction site to the worker’s camp, to 
avoid the development of services targeting them in villages close to the construction site, 
thus limiting the bushmeat trade, prostitution, and the spread of HIV/AIDS.  

IV-B. Management of the Reservoir and Downstream Area 

53. Management of the reservoir, its periphery and of its downstream impacts will be the main 
environmental challenge of the project during the dam's operation phase.  It will seek to avoid or 
mitigate its direct, indirect, induced and cumulative impacts. It will take into account the strong 
seasonal variation of the water level, given that drawdown during the dry season will create 
opportunities for recession agriculture, seasonal pastures, and other land uses. The ESMP also 
requires that HCDNV give particular attention during the operation phase to the risks that water 
releases or a dam breach would pose to persons and their assets downstream. Four measures in 
the ESMP are directly related to the management of the reservoir: 

                                                 
64 The project may have to take account of Malian refugees in the project area. Please refer to Section IV-C below. 
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• Monitoring of water quality: It is expected that a major part of the shrub biomass from 
the future reservoir can be removed before it is flooded. Decomposition of the remaining 
vegetation and limited delays in the renewal of the water in the reservoir will likely lead 
to a temporary stratification of the water layers, with the deepest layers being anoxic 
(hypolimnion). The ESMP proposes management rules for these impacts, as well as long-
term routine water quality monitoring. Also there is a limited potential for eutrophication 
of the reservoir, which requires that HCDNV monitor water quality in the reservoir as 
well as the quality of water released by the dam on a routine basis. 

• Management of the drawdown area: The HCDNV will need to take responsibility for 
the management of the drawdown area with regard to flood regression agriculture, 
pesticide use, livestock grazing and bourgou pastures management. 

• Management of the watersheds surrounding the reservoir: The HCDNV will need to 
take the responsibility for the management to the watersheds surrounding the reservoir to 
ensure that sediment loading of the reservoir is being managed adequately. 

• Fisheries management: Mitigation Measures for impacts on fish species and fisheries: 
Fish migration will be sustained through the inclusion of a fish-sluice in the main dam 
body. The fish-sluice will be operated under the responsibility of the dam operator. A 
Fisheries Development and Management Plan will be part of the Local Development 
Plan. The current artisanal fishery along the Niger River might develop into a more 
important fishery in the reservoir after its impoundment. However, annual variation of 
water levels will reduce fish stocks if the water level reaches the anoxic layer. The LDP 
needs to finance several fisheries landing docks to provide access to the reservoir. In 
addition, the LDP fisheries development component will need to include measures to 
monitor fish stocks and manage the fisheries through access rights and controls, including 
measures to address the influx of foreign fishers and a registration system for boats. 
HCDNV will also undertake a study to assess the long-term viability and growth of the 
fisheries. HCDNV will prepare a MoU with the Niger Department of Fisheries to 
implement this program.  

54. Regulation of the Niger River by the dam will have impacts downstream that are cumulative 
to the modification of the hydrological regime of the Niger River in conjunction with the 
development of large irrigation areas. The program will include monitoring of downstream 
aquatic ecosystems to determine the magnitude of changes (e.g. water quality, biodiversity, 
natural aquatic habitats). Water releases from the anoxic water layer in the reservoir will have a 
negative impact on aquatic biodiversity immediately downstream from the reservoir, but 
probably no further than Niamey. The water releases could also have an impact on the 
downstream geomorphology, e.g. river bank erosion. The ESMP includes a program to monitor 
this situation during construction and after impoundment. The ESMP also includes a 
commitment that if significant changes are detected that require environmental mitigation, the 
mitigation measures will be funded by the Kandadji Program as part of the implementation of the 
ESMP. 
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IV-C. Social Mitigation 

55. Given its size, the Kandadji Program will have a significant impact on neighboring 
populations. The management of physically or economically displaced persons is addressed 
through various resettlement action plans (RAPs) and resettlement policy framework (RPF). 
Local populations expressed expectations during the consultations held between 2006 and 2012, 
which go beyond the RAPs and RPF. Accordingly, the ESMP identifies impacts, which will be 
addressed in the local development plan (LDP), which includes measures to improve living 
conditions. One of these impacts is the impact on health and other social services resulting by the 
influx of population into the project area. In addition, the construction of a bridge over the Niger 
River at Kandadji, which is key to improving and restoring the livelihoods of local communities, 
will open up new development perspectives on the other side of the reservoir. 

56. Mitigation Measures for the impacts on local water transport: The ESIA/ESMP mitigates the 
impacts of the dam on local water transport by the inclusion of a canoe hauling station on top of 
the dam, which has been designed in agreement with the canoe sizes and types used in the 
project area. 

57. The Kandadji dam will have multiple impacts on human health. The health coverage in the 
area of influence of the project is already insufficient for the existing inhabitants, and thus must 
be improved to cover population influxes. Thus, the ESMP includes measures to prevent any 
increase in waterborne diseases after impoundment. In addition, medical facilities must be 
significantly improved by adding infrastructure, equipment, medication and personnel. 
 
58. The ESMP, RAPs, RFP, and LDP will also provide other measures to restore livelihoods, 
including agricultural extension services (training on agricultural techniques, seeds, facilitation 
of market access, animal husbandry and nutrition), and support to fishermen. For instance a the 
bridge over the Niger River, health risks to cattle and other herd animals can be mitigated 
through the establishment of a cattle park and have access to veterinary services near the bridge. 
Some 11,000 Malian refugees have recently come into the project area. So far, there is no sign of 
impacts of the refugees on the project site including identified and potential resettlement land site 
to be used for the purpose of the Kandadji Program. OP4.12 does not cover refugees, but their 
presence adds complexity to the resettlement, and will have to be monitored throughout project 
implementation. It is worth noting that an additional potential consequence of the deterioration of 
the security situation is the increase of the cost of the Kandadji infrastructure. While there has 
been a provision of high contingency, it is still possible that there could be an additional cost in 
the order of 15%. During the first two years of implementation most of the large contract are 
expected to be signed and will allow joint planning by the GoN and other donors so that all the 
parties can agree on the best way to absorb a potential cost overrun. 
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IV-D. Management of the Protected Area 

59. The Kandadji dam, its associated structures, and its reservoir are located in an area important 
for biodiversity. The ESMP includes measures to mitigate the project’s direct and indirect 
impacts on mostly the terrestrial biodiversity in the reservoir area. This area will be inundated 
during the filling of the reservoir. 
 
60. The reservoir will flood approximately 235 hectares of terrestrial natural habitats. The influx 
of populations next to the construction sites, attracted by opportunities for jobs, commerce or 
immigration could, if not controlled, very significantly further degrade the environment and put 
pressure on existing social services, and contribute to biodiversity loss because of increased 
poaching of wildlife to meet demand by workers for protein. These issues trigger OP 4.04 
(Natural Habitats). The salvage of the limited shrub forests from the reservoir area triggers OP 
4.36 (Forests). The impacts on terrestrial natural habitat require proportional measures to 
mitigate these negative impacts on especially terrestrial natural habitats.  

 

Management of the salvage logging in the reservoir 

61. The project is expected to undertake some shrub wood salvage in the areas that would be 
inundated by the reservoir. This would be an important part of the project, given the value of the 
shrubs that will be submerged as a source for firewood. The shrub wood salvage could also help 
reduce adverse limited effects on water quality and would facilitate navigation and fishing in the 
reservoir. 

62.  Salvage logging in the reservoir before impoundment will involve considerable 
environmental and governance risks. The following risks are: (i) degradation of the area at the 
periphery of the future reservoir; (ii) conflicts on revenue sharing; and (iii) another risk is 
facilitation of poaching in the reservoir area. These risks are accentuated by the weak governance 
and technical capacity of the HCDNV.  

63. While the HCDNV will undertake longer-term measures to manage the newly established 
Protected Area, it will be critical during project implementation to ensure there are adequate 
controls in place to ensure the wood salvage is focused only on the zones being inundated by the 
dam, protect the shrub forests in the Protected Area from illegal logging and hunting, and ensure 
the environmental protection and sustainability of these shrub forest areas within the Protected 
Area. Such efforts would need to include the following: i) effective monitoring of the wood 
salvage areas; ii) respecting national laws and the ESMP concerning the distribution of revenues 
from recovery to local communities; and iii) taking strong measures to monitor and control 
poaching through ecoguards and community guards. The exact details still have to be worked 
out.  

64. HCDNV will entrust the day-to-day oversight of the salvage logging to a third party 
(technical partner). This technical partner will support HCDNV with the drafting of the bidding 
documents and selection of the concessionaires, technical oversight of the concessionaires, and 
monitoring compliance with environmental and social contract clauses and of the Niger 
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regulations. These implementation arrangements have been agreed in principle by HCDNV, and 
project donors. HCDNV is currently working on the Terms of Reference for the technical 
partner.  

65. The area that will be flooded by the reservoir will be divided into lots linked to the villages in 
the reservoir area. For each lot, a concessionaire will be contracted by HCDNV – with the 
support of the technical partner – to log the area with the support of the villagers.  The tender 
documents for the concessionaires will include environmental and social requirements. During 
the implementation phase, the technical partner will have a permanent presence on the ground 
for the technical supervision of the concessionaires and to support HCDNV in monitoring the 
logging operations and timber movements and enforcing regulations. The technical partner will 
submit regular reports to HCDNV.  Regular BEEEI patrols will inspect the logging sites, access 
roads, and the periphery of the reservoir for illegal logging and poaching, while HCDNV and the 
Gendarmerie will patrol for public security. 

66. There is a possibility that it will be too costly to remove the wood from the reservoir area. 
For this reason, it is important to note that one outcome may be that some or all the wood 
remains in the reservoir. There will be no significant negative environmental impact (the 
emission of gases has the greenhouse effect is estimated to increase by only a few percent, if the 
biomass is not removed, and the risks of induced impacts in the area are reduced). If the wood 
remains in the reservoir, it will not have an impact on the functioning of the dam. Finally, it is 
possible that the cost to the government to manage the process will be much more expensive than 
the fees paid by operators, and thus the decision to not cut the wood may have a net positive 
financial outcome. 

 
67. The planning for the salvage logging operation will be as follows. Dates will be included in 
the final plan: 

• ToRs for the technical partner approved by the donor and the start of the selection 
process -  

• Contract signed between HCDNV and technical partner -  

• Completion of tender documents for concessionaires -  

• Selection of concessionaires -  

• Start of salvage logging operation -  

68. Monitoring and evaluation will be carried out by HCDNV, with indicators that include 
recruitment of technical staff, the amount of wood logged, management of controls, transparency 
of wood origin process, documentation, payment of communities, payment of taxes, etc. 
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Adaptation of zones in the Protected Area 
69. Effective adaptation of zoning of the Protected Area will contribute to its sustainable 
management. The Protected areas will be co-managed by the communities.   
 
70.  The three proposed zones are:  

• Core Protected Area: strict conservation area of a total of 173,389 hectares; 
• Buffer zone with restricted use: total 139,655 hectares;  
• Transition area: in order to create a sustainably managed agro-pastoral zone for multiple 

use of 465,014 hectares.  
 

Management and Sustainable Financing of the Protected Area 
 
71. The Protected Area serves a dual purpose: (i) it offsets the indirect terrestrial natural habitat 
loss caused by the presence of the reservoir; and (ii) it contributes to the viability of the manatee, 
hippo and migratory bird populations by protecting the area.  
 
72. The institutional arrangements for the management of the new Protected Area are based on 
the recommendations of the Wildlife and Natural Habitat Management Plan, which was prepared 
as part of the ESIA of 2012. This Management Plan will be implemented and the recurrent costs 
initially financed under the project. As soon as funds are available from electricity sales, a 
percentage of the value of these sales will be used for the sustainable financing of the recurrent 
costs of the newly created Protected Area, which is an Environmental Offset (mitigation 
measure) as required by OP4.01. 
 
73. The Protected Area will be created following extensive consultations with local populations 
and their traditional authorities to ensure their ownership of the process and the Protected Area. 
Based on the outcome of the consultations the final borders of the new Protected Area will be 
established. Under the project the Protected Area Management Plan will be prepared during 
project implementation and its implementation will start and be supported by the project.  
 
74. Monitoring and evaluation - Effective and efficient monitoring and evaluation will be 
critical to ensuring the successful achievement of the Protected Area’s mandate as an 
Environmental Offset to the Kandadji dam and the viability of the manatee, hippo and migratory 
bird populations in and adjacent to the protected area. The park management plan will define 
indicators to monitor wildlife and observation protocols; identify groups of species or indicator 
species for changes in the territory (e.g., species particularly sensitive to issues of competition 
for habitat, human pressure, etc.); and describe the research protocol for baseline data collection.  
 
Surveillance and control of illegal activities in and around the Protected Area 
 The ESMP outlines a set of measures to effectively monitor and control illegal activities in and 
adjacent to the Protected Area. Given that the project may attract in-migration to the surrounding 
area, there is a risk of increased illegal activities, notably encroachment of agricultural activities 
and livestock grazing and poaching.  
 
75. The number of eco-guards to be employed will be determined based on the Protected Area 
Management Plan, to be prepared during project’s implementation. 
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IV-E. ESMP management and capacity building 

76. The implementation arrangements for the ESMP are fully integrated with the overall 
implementation arrangements of the project. HCDNV will have the day-to-day responsibility for 
the project’s compliance with Nigerian legislation and Bank safeguards policies. HCDNV 
coordinates closely with the Ministries and other actors involved in the project, as has been 
outlined in the updated ESMP. NGOs will be involved in the monitoring and evaluation of the 
ESMP and RAP implementation. 
 
77. The independent panel of expert for environment and social and the independent panel of 
experts for dam safety are independent entities set up by the NBA in agreement with the Niger 
Basin countries and donors to provide advice and recommendations on all environmental, social, 
and dam safety aspects of the project. These panels will be used by HCDNV. The NBA will 
extend the mandate of the panels throughout the duration of the implementation and initial 
year(s) of operation of the ESMP. 
 
78. The Owner’s Engineer has been contracted to ensure control and supervision of construction 
works, including environmental, health and safety aspects. On environmental and social aspects, 
the Owner’s Engineer(s) will monitor compliance of contractors with the Construction ESMPs 
and provide HCDNV with the technical assistance.  
 
79. HCDNV will implement a monitoring and evaluation program, including monitoring of 
ESMP indicators, monitoring of impacts and their mitigation, as part of the regular donor 
reporting. These reports will also be available in HCDNV local office in Tillabéri.  
 
80. The ESMP includes a periodic environmental and social audit, which will enable the project 
team to identify any adverse impacts and, if any mitigation measure is ineffective, will enable 
HCDNV to effect corrective action. Before final reception of the works an environmental and 
social audit will be carried out to verify compliance with the ESMP and Contractor ESMPs. 
 
81. The ESMP includes continued capacity building measures to strengthen HCDNV’s capacity 
for technical assistance and to handle safeguards issues according to international standards, 
particularly in the context of large water resources development infrastructure projects such as 
the Kandadji Program. The capacity building measures in the ESMP build on the technical 
assistance for environmental and social studies, The GoN and HCDNV teams will also continue 
to receive guidance and support as needed from IDA safeguards specialists. Complementing this 
ongoing support, the proposed project will include further measures to ensure satisfactory 
handling of safeguards during the construction and operation of the Kandadji Program. In 
particular, the project will include a training program, supported by a technical assistance 
package as needed. 
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Part V: Social mitigation instruments 

82. It is expected that the Kandadji Program will have significant direct and indirect social 
impacts in its area of influence and beyond. The Kandadji dam would create about 282 square 
kilometers reservoir (at optimal level of 228 meters amsl) and given the density of human 
settlement in the area, it is estimated that this would result in the total displacement of about 
38,000 people in two parts. The first part referred as “step 1”, consists of 5,410 people (in or near 
the construction of the Kandadji dam), who will be resettled in 2012; and the second part 
referred as “step 2”, consists of about 32,500 PAPs to be resettled in about five years when the 
reservoir is impounded (around 2016.) Two resettlement instruments have been prepared 
consistent with the provisions of OP 4.12 to guide this process: 

i. Step 1 - A Resettlement Action Plan (RAP) has been prepared for the first wave of 
5,410 people to be displaced starting in 2012 due to the construction zone of the dam.  
This RAP has been disclosed in country on February 23, 2012 and at the Infoshop on 
February 13, 2012 and is currently under implementation with funding from the 
AfDB, WADB, and the GoN. The total cost of the RAP for the first wave is 34 960 
500 632.5 FCFA (i.e., about US$80 million) and includes the cost of developing the 
2,000 hectares irrigation for compensation (about 60 % of the total cost of the RAP) 
and a prevision of 25% contingency. These two elements are the reason for this high 
cost of the RAP and it is important to note that the funding for the 2,000 hectares is 
already secured and construction on-going. The proposed project may provide 
support in strengthening the social experts of the HCDNV and in contingencies 
(excluding funding of land acquisition and cash compensation.) The implementation 
of the RAP is to be supervised by Kandadji Program Steering Committee (Comité de 
Pilotage, CdP.) 

ii. Step 2 - A Resettlement Policy Framework (RPF) has been prepared to address the 
displacement of the remaining approximately 32,500 people in the dam reservoir area 
during the second phase of resettlement. This resettlement is scheduled to be finalized 
by 2016, when the impoundment of the dam should take place. The RPF prepared for 
WRD-SEM APL, disclosed in February, 2007, has been updated (and disclosed in 
country and in Info Shop website on August 16, 2012) to include additional 
information on the PAPs location, current estimated census numbers, proposed 
entitlement matrix, resettlement support and social measures, and a preliminary 
estimate of costs.  

An RPF has been prepared because certain technical specifications relating to the dam and 
associated irrigation systems have not been finalized, including the operating height of the 
reservoir. As a result, the zone of impact cannot be determined -- including the area of the 
impoundment, the number of persons to be resettled and the property to be affected. As result of 
the Northern Mali situation, the operating level of the operating the dam may be reduce below 
the optimal 228 meters above mean seal level (amsl) to around 227meters  amsl.  
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83. Figure 20 below provides the relationship between the operating levels from 226 masl to 230 
masl that were considered during the feasibility study (2001), and the figure shows that there is a 
difference of about 17 percent in the surface areas between the optimal level of operation of the 
dam and the potential level of operation of the dam as a result of the Northern Mali situation. In 
addition, while the broad area of resettlement has been identified by the government, the specific 
sites for resettlement and livelihood restoration (including irrigation, fisheries, livestock, trade, 
etc.) cannot be finalized, as they need to take account of the reservoir area and land allocation for 
irrigated agriculture and other activities, based on technical criteria in the feasibility studies that 
are being prepared.) Figure 21 provides the potential sites for irrigation and recession agriculture 
areas for operating levels around 230 meters amsl and 228 meters amsl. The irrigation sites have 
been identified based on the fact that these are lower lands; however, technical characters need to 
be further elaborated to confirm the type of irrigation that can be developed in the terms of type 
of crops and size of potential lots.  
 
 
 

 
 
Figure 20: Relation between the operating level of the Kandadji dam (meters above the sea level) 
and the surface area of the impoundment (square kilometers).  
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Figure 21: Map of the impoundment area (light blue for a 230 meters amsl operating level and 
dark blue for a 228 meters amsl operating level) and initial potential area of irrigation 
development for compensation and potential areas for recession agriculture.  

 
84. Beyond the technical reasons for preparing a RPF, however, other circumstances add 
significant complexity to the second wave of resettlement. These include: the fact that 
construction of the dam has commenced since March 2012; the need for a detailed census of and 
extensive consultations with the PAPs and the residents of the potential host sites, and a recent 
influx of Malian refugees into the project area which is also affecting the finalization of the 
census. The number of Malian refugees in Niger is about 50,000 of which about 11,000 are in the 
area of Ayorou (in the Kandadji Program area-- see the location of Ayorou in Figure 21.) Once 
these issues are known or resolved, the Bank will ensure through supervision that the loan 
recipient will make available the necessary resources to complete and implement the RAP for the 
remaining approximately 32,500 people in a realistic time frame. It is anticipated that the RAP 
will be prepared about 18 months after the Board date of the project. Finally, the loan agreement 
will be drafted to ensure that the impoundment of reservoir, disbursements for civil works and 
local development activities are linked to progress in preparing and implementing the RAPs 
according to the requirements of the Bank’s Involuntary Resettlement policy (OP 4.12). Also 

Malian Refugees camp in 
Ayorou 
(Estimate number of refuges 
11,000) 

In red: initial 
identification of 
potential sites for 
irrigation  

In yellow: potential area 
for recession agriculture.  
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given the high number of people to be resettled and the risk of high in-flux of people, the 
implementation of the RAP for step 2 will start shortly after the RAP is approved and disclosed. 
This early implementation of the RAP will allow more time for PAPs to recover their livelihood 
and will discourage influx in the area.  
 
85. It is important to note that the works that affect the second step of displacement relate to the 
installation of the hydro-mechanical equipment (i.e. gates) and the subsequent filling of the 
reservoir. The procurement process for the gates (funded by the IsDB) is at the stage of pre-
qualification. Assuming that the contract is signed and effective in December 2012, the 
installation of the gates, to be finalized in 35 months, would be completed not earlier than 
December 2015 and works on the ground would not start before early 2014. Thus, given that the 
resettlement of the second wave will take place not earlier than January 2016, and given that the 
Kandadji program is as an APL, the disclosure of the RAP will be made before APL 2B’s 
appraisal or 18 months after the Board (whichever is the earlier date). In addition, the census of 
the population and their assets for the second wave will be completed as soon as possible and 
preferably before effectiveness. This will be immediately followed by the publication of a cut-off 
date to discourage people settling within the project site who are hoping to take advantage of 
compensation.     

 
86. The RAPs and RPFs provide a detailed analysis on the gaps in compensation and 
resettlement under the national laws in comparison with the Bank’s OP4.12. The main areas of 
difference are the following: (i) squatters are not eligible for compensation in the national law; 
(ii) OP4.12 recommends that, where possible, compensation should be paid in kind rather than in 
cash; (iii) OP4.12 is more specific on restoring livelihoods, and (iv) OP4.12 includes a 
monitoring and evaluation plan for the RAP. All the RAPs and RPFs specify that in case of 
divergence between national laws and Bank’s OP4.12, the Bank’s OP4.12 applies. The Bank’s 
development partners have also agreed to adhere to the OP4.12 standard; thus, the safeguard 
documents comply with OP4.12, the requirements of the other development partners, and with 
the national law.  

 
87. The RAPs for the step 1 provides detailed information on the census survey, socio-economic 
information, resettlement assistance in terms of type of livelihood restoration for different ethnic 
and economic groups, and a detailed monitoring and evaluation and audit system to be 
implemented. There are five ethnic groups: Songhai, Peulh, Touareg, Kourtheyes, and Wogos. 
Although agriculture is the main economic activity for about 89% of the heads of households for 
the PAPs during step 1 of the resettlement process, the RAPs for that step include other 
compensation than irrigated land (for example activities to improve traditional fishing, etc.). The 
RAPs for the step 1 includes a detailed description of the institutional arrangements for the 
implementation of the RAPs (e.g. the monitoring and evaluation aspects). There is a clear 
description on the role of each stakeholder in the implementation and monitoring and evaluation 
of the RAPs (including ways that PAPs will be involved in the monitoring of the RAPs). The 
monitoring will be based on monitoring of the following aspects: social and economic, technical, 
and restoration of livelihood. The monitoring indicators will be in the form of general indicators 
(such as number of resettled people, amount of compensation received, etc), and specific social 
and economic indicators (such as number of children going to school, access to drinking water, 
electricity, crop production, etc.). The follow up on the post-resettlement monitoring will be 
conducted for three years and could be extended based on conclusions of the independent audit 
of the RAP for the step 1. 
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88.  For the RPF for step 2, overall the same ethnic groups are present in the area that will 
potentially be affected by the reservoir and agriculture is also the main income generating 
activity for the head of the households in the area. The detailed percentages are not available as 
the level of the operation of the reservoir is not finalized yet. It is expected that most f the 
indicators and principles for implementation of the RAP step 1 will be applied in RAP of step 2 
taking into account the lessons learned and recommendation of the independent audit of the 
RAPs of the step 1.   

 
89. The identification and selection of resettlement sites for the step 1 was conducted with strong 
involvement of the PAPs and the host communities, all of whom will experience a major influx 
of PAPs into their communities (in some cases, doubling the size of villages). At first the 
identification of alternative sites was based on social and cultural considerations. Based on 
preferences expressed during consultations and taking into account the economic development 
potential, the final resettlement sites were confirmed. The principles that guided the 
identification of initial the alternatives are the following: (i) affected people from the same 
communities were to the extent possible resettled in the same area so as to retain the same 
community network and sense of belonging and minimize social and economic disturbance that 
would result from the resettlement; (ii) resettled people and their communities will resettle  to the 
extent possible in areas that are not inhabited (i.e., avoid existing villages) and in their canton; 
(iii) in cases where the resettlement is planned in an existing village, an agreement will be 
reached with host communities before the resettlement; (iv) the alternative sites are the closest 
possible sites to the area of resettlement; (v) resettled people need to have access to services (i.e. 
education, health, infrastructure, etc.); (vi) the spatial planning of the new sites would be to the 
extent possible the same or similar to sites where people used to live; (vii) the alternative sites 
need to have sufficient services (in terms of water supply for drinking and livestock and 
electricity,), sufficient land for agriculture development, sanitation, transport, public services, 
etc.; (viii) a village is resettled with its traditional leader, (in other words, the resettlement should 
not affect the traditional leader system); and, (ix) in case of resettlement in an existing village, 
the traditional leader of the resettled community does not extend its prerogative to the host 
community. 

 
90. Based on these criteria, a set of two or three alternative sites were discussed with 
representative of the PAPs of step 1 providing the advantages and constraints of each site. 
Representatives of the PAPs thus made a choice and this choice was then discussed by all the 
member of the communities to ensure full support of the final sites. Consultations were also 
conducted with host communities to ensure that any no concerns regarding the arrival of the 
resettled community are addressed. Specific consultations were conducted with women, youth, 
vulnerable groups, and the consultations were designed with a respect of cultural and social 
norms and in a way to ensure that all the stakeholder have the opportunity to express themselves. 
During and following the resettlement, the PAPs will benefit from assistance, which will be 
provided for the building of houses, training in new livelihoods (irrigated agriculture, fishing in 
the Kandadji reservoir), and continued support for the PAPs in transition. 
91.  The resettlement site then is assessed from a biophysical and technical perspective to ensure 
that it is adequate. Among the aspects examined are : (i) availability of drinking water; (ii) 
potential economic activities close to the site (agriculture, fishing, livestock, etc.); (iii) 
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agricultural potential of land close to the area; (iv) sanitation options for rainfall and waste water 
use; (v) a safe distance to the river bank, which is vulnerable to erosion; (vi) availability of wood 
or other natural resources (needed for subsistence and income generating activities); (vii) 
existence of fragile ecosystems and measures to protect them; and (viii) ensuring that the area is 
secure for people.  
 
92. Grievance instruments: Given the very rapid social changes that the Kandadji Program is 
likely to trigger in its area of influence, the ESMP includes a grievance mechanism, a 
communication program, as well as conflict prevention measures, including the mediation and 
resolution of conflicts. The grievance mechanism, also developed in the RAPs and RPF, provides 
affordable and accessible procedures for third-party settlement of disputes arising from 
resettlement. The grievance mechanisms are available before the resettlement (i.e., at the stage of 
identifying eligible PAPs, their assets, etc.) and during the implementation of the RAPs. There 
are grievance mechanisms at the village level and at the HCDNV communication center in 
Tillabéri. At the village level, there will be a mediation committee and the HCDNV has 
established conciliation committees to support the process. This first level of grievance 
mechanism is based on an informal procedure with traditional leader. The next level is through 
the conciliation committee, which was established on September 15, 2010.  In case of failure, 
then the next level is to file a complaint through the justice system. Finally, the consultations 
held with communities from 2006 until now allowed for updating the RAP for step 1, taking into 
account peoples’ concerns on the choice of resettlement site from a location perspective, but also 
access to services (water, electricity, infrastructure, health services, education, etc). The 
grievance mechanism was also designed to take into account inputs from the communities on the 
optimal way to respond quickly to concerns before the resettlement and during the 
implementation of the RAPs.   
 
93. Implementation arrangements: The implementation of the RAPs and the LDP is the 
responsibility of HCDNV’s “Resettlement and Local Development Unit” (RLDU) based in 
Tillabéri. Its human and material capabilities are being reinforced as follows: (i) recruitment of 
10 rural development and resettlement agents; (ii) recruitment of a communication specialist; 
(iii) recruitment of a resettlement coordinator; (iv) recruitment of a local development 
coordinator; and (v) recruitment of a conflict resolution expert. The RLDU will be provided with 
sufficient logistic material (such as 10 motorcycles and 3 cars) and will have its own 
decentralized budget to avoid delays in the execution of its activities. Training and technical 
support will be provided as needed and on demand by an international consultant, based in 
Tillabéri and funded by the AfDB. The RLDU will be directly supervised and monitored by the 
HCDNV. 
 
94. Borrower’s institutional capacity for safeguard policies: As per the institutional arrangements 
described in the Water Charter, the NBA will also supervise safeguard aspects through the 
independent panel of experts on environmental and social aspects and on dam safety aspects. 
However, not all institutional arrangements for the NBA provided for under the Water Charter 
are in place as the NBA has adopted a phased approach, having created (on a priority basis) the 
two panels of experts and a permanent technical committee, and has planned for a regional group 
and sub-basin committee in the future. The NBA’s institutional capacity may be somewhat 
limited while this full set of regional cooperative bodies is still under development.  In Niger, the 



 
 

 173 

HCDNV has historically had limited on-the-ground experience with large-scale technical 
projects, coordinating several independent government agencies and ministries, and has limited 
experience with managing a resettlement program of this scale. This, combined with a cross-
sectoral coordination and limited capacity, could threaten timely and effective implementation of 
safeguards policies. However, the strengthening measures of RLDU mentioned earlier, combined 
with a strong training and technical assistance program provided by the development partners 
and under this proposed project should be able to reduce this risk.  
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Annex 11: Communication Strategy 

 
 
1. The need for a communications program comes from two main directions: (i) to 
contribute to project reputational management with the aim create a favorable 
implementation environment; and (ii) to support project operations, which involves 
awareness, education and behavioral change of a significant number of stakeholders and 
beneficiaries. 
 
2. To fill these needs, the project will incorporate a communication program based on 
the following eight pillars, each representing a distinct strategy and implementation plan: 
 
 (i) Reputation management: 

1. Internal communication 
2. Advocacy and reputation management  
3. Contingency and crisis communication 

 (ii) Operational support 
4. Communication related to RAP phase 1 (5,410 people). 
5. Communication  related to RAP phase 2 (about 32,500 people)     
6. Communication for the Environmental Management Plan 
7. Communication for the Local Development Plan 
8. Capacity building 

 
3. The communication strategy has already been drafted along these pillars and the 
HCDNV is already implementing it on the ground. This strategy was designed to strengthen 
the capacity of HCDNV to overcome the communication challenges and the below presents 
detailed information on the communication strategy.  
 
Reputation management. The goal is to achieve a favorable implementation environment 
at national and international levels by providing timely and quality information about the 
project in a transparent manner.   
 
Pillar 1. Internal communication  

 
4. In this instance, ‘Internal’ is broadly defined to include the majority of public or 
private stakeholders involved in project governance and implementation. The very 
complexity of the project with its lateral developments in irrigation and agriculture, 
environment, energy and transportation, contributes to a complex governance and 
implementation structure. These stakeholders include the, the NBA,  the members of the 
Steering Committee (Comite de Pilotage), of the Technical Committee (Comite Techinque),  
but also the leaders of the local administration, of the NGO committee for the Project, the 
donors, the companies and consultants involved in the project, etc.  Other that strict 
operational information there are no other means of general information regarding the 
progress of the project, a draw-back which has already had demonstrable negative effects. 
The communication between all parties is difficult and many are frustrated with the lack of 
regular information. HCDNV is best placed to collect and consolidate the information and 
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to disseminate it, eventually under the umbrella of the Steering group (Groupe de Pilotage). 
The dissemination can be easily resolved through weekly or biweekly newsletters with 
developments to be disseminated both electronically as well as in printed format, to all 
interested parties. 
 
Pillar 2.  Advocacy and reputation management.  
 
5. This pillar represents the corporate communications of the project and it is critical 
to achieve a favorable environment for project implementation. One of the main objectives 
will be to project an image of good governance through a transparent and open process and 
prompt dissemination of operational information.  The main directions of activity are: 
 

i Media relations campaign - Relevant international and national publications will be 
identified and a collaboration and information dissemination plan will be designed 
and executed. This will include press releases, journalists invited on field trips, 
journalist trainings, production and dissemination of information materials, website 
maintenance, etc.  

ii Social media campaign – Development of a social media strategy that will contain 
measures to identify and monitor relevant groups/blogs/websites, contribute 
information as needed, engage when necessary, etc.  

iii Management of NGO relations and interest groups – Identify international and local 
NGOs that express interest in the project. With these, the communications staff must 
maintain a constant level of engagement, based on openness and inclusiveness as 
expressed also with the NGO Committee for Kandadji. 

 
Pillar 3.  Contingency and Crisis Communication. 
 
6. Any complex infrastructure project may be the subject of unforeseen or unfortunate 
events despite the best intentions and hard work to prevent any such events. The 
management and communication staff must be prepared to face and manage such situations 
to limit the damage: 
 

i Contingencies – Major changes in the project must be anticipated and provisions 
made for an efficient and timely response. (Examples: a donor stopping 
disbursements, a neighboring country protesting, a major international NGO 
launching accusations, etc.) 

ii Crisis prevention and management system – Efficient monitoring of project  activities 
will generally signal any potential problems in advance and it is often the 
communication staff that will be alerted to such occurrences. However, accidents 
happen and systems may fail and the management must be made aware and react 
accordingly in a very short time. Crisis management involves the setting up of the 
crisis management team and their communication system, pre-made responses to 
various potential situations, training, etc. 
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(ii) Operational support. This direction will be mainly concerned with a complex of 
informational and behavior change communication activities. The communications environment 
in the project area has particularities which will influence the design of the strategies and 
implementation methods. Very significant is the very high relative salience of project related 
information. There are few “distractions” in Niger, a reduced number of mass media outlets, and 
the principal form of communication - village-level community meetings - are highly effective. 
The community spirit is very strong with a deliberative process that once adopted becomes 
nearly obligatory for the community. At the same time, this means that labor intensive and more 
expensive efforts are needed for face-to-face communications.  Community radios and GSM 
cellular telephones are present and effective for fast, informative types of messages, although the 
project will have to support increasing the capacity of the community radios to use them 
effectively. A number of NGOs are also potential actors for dissemination and behavior change 
agents, but their potential is still an unknown. The main pillars supporting operational 
communication are: 
 
Pillar 4. Communication strategy and action plan for the RAP – Phase I. 

 
7. RAP activities have practically begun. After a difficult start, communications 
accompanying the relocation activities have also started modestly. The focus of the 
communication is to be aimed at the project-affected population (PAP) in the first phase, 
explaining the process and the future actions taken for their benefit; a second target group, 
the PAP second phase, will be informed of the successful relocation to diminish anxiety; 
the third target group includes the international community, donors, and NGOs, so as to 
build trust in the project’s ability to handle complex relocation operations. 
 
Pillar 5. Communication strategy and action plan for the RAP – Phase II.  

 
8. To be developed during and after the preparation of RAP 2 and in conjunction with 
the consultant to be retained for communication activities. The objective will be to inform 
the affected population of the RAP provisions, procedures, etc., so as to facilitate the 
relocation, diminish anxiety and build trust in the authorities. This strategy will address a 
far larger number of persons and will draw on the experience of Phase I and take into 
consideration the needs expressed by the stakeholders in Phase I. 
 
Pillar 6. Communication strategy and action plans supporting the environmental and social 
impact mitigating activities during pre-construction and construction phase.  
 
9. The components of this pillar include communication strategies and information 
regarding: 

 
i Management of construction: employment opportunities, business opportunities, 

influx management; 
ii Management of impacts related to priming of reservoir and security:   
iii Program for the mitigation and improvement of impacts connected to biodiversity, 

management of the water hyacinth, and maintenance of environmental flows; 
iv Program for the mitigation and improvement of impacts related to cultural resources; 
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v Program for the mitigation and improvement of impacts related to public health; 
vi Program for the mitigation and improvement of impacts related to organizational, 

participative and capacity building aspects. 

10. Some of these communication plans will be developed in conjunction with the 
partners and contractors involved in the delivery of the services, whether it is the 
construction company or the Institute for Human Sciences (under the University of 
Niamey) working on the cultural resources, or NGOs working on public health. But the 
HCDNV must supervise and ensure that the communication activities do take place, that 
they are responsive to the objectives set in the ESIA, and that there is no conflict between 
messages. It is also incumbent on HCDNV to provide radio time and print space to these 
campaigns. For the components which do not have a dedicated partner (2, 3, 6) and for 
which a partner is not identified, HCDNV will either subcontract consulting services or will 
increase its own capacity to deliver the program. 
 

Pillar 7 - Communication strategy and action plan for Economic Development Program.  
 
11. This pillar will accompany project Component 3 and will be dedicated to support 
the community development activities. Objectives will include: (i) awareness and behavior 
change regarding management of the rehabilitated irrigation lands; (ii) communications 
regarding the newly irrigated lands; and (iii) setting up of the water users association and 
their operating rules. The ESMP for the component provides valuable indications for the 
institutional arrangements of the community organizations and communications to support 
this plan. At the same time, an important component will be dedicated to the relocated and 
host local communities that will receive plots of irrigated lands and need training and 
knowledge transfer to take advantage of this opportunity.  The same target group will be 
informed of the opportunities and procedures to benefit from other, alternative economic 
opportunities. The program will contain a behavior change component aimed to train and 
encourage the local population to engage in various unfamiliar economic activities, from 
extensive farming to fish farming or related to the tourism industry. Other target groups 
may be national and even international, in view of the expected impact. 

 
12. Experience shows that in the behavior change process, as it relates to adoption of 
new technologies and engagement in new economic activities, the communication senso-
stricto as dissemination of information is very helpful in the initial phases: pre-
contemplation and contemplation (awareness). In the ulterior phases: testing, adopting, and 
strengthening, there are other environmental factors that play the major role: extension 
services, counseling, provision of free seeds, training services, etc. which have the role of 
transferring the skills necessary to achieve the self-efficiency needed to make the step from 
intention to tactually adopting a new behavior. The two activities (communication and 
training/extension) must blend with each other.   
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Pillar 8. Capacity building.    

 
13. The present communication potential of HCDNV is not up to the exigencies of the 
project and should be increased accordingly. HCDNV has one communications staff. The 
local supply of communication consultants is not abundant and experienced consultants can 
only be found in the neighboring countries of Cameroon, Burkina Faso, Cote d’Ivoire, etc. 
Therefore it was judged necessary to increase the communications capacity in terms of 
personnel and training of HCDNV at the level at which they can deliver the day-to-day 
activities and products and have recourse to consulting companies for strategies and special 
products and services, as well as for specialized training. 
 
Implementation arrangements. 

 
14. The communication program will be delivered by two units which will cooperate in 
sharing information, staff and equipment as needed. One will be close to the policy and 
decision making center, HCDNV (in Niamey), and the second will be close to the 
beneficiaries, in the project area, hosted within the HCDNV (in Tillabéri). 

 
15. The communication unit of HCDNV will be charged with implementation of the 
communication program for the first direction, which includes Pillars 1, 2, and 3. To deliver 
this work program, the Communication Unit should be staffed by one communications 
manager and two trained communicators, specializing in media relations, social media, and 
relationship management. This unit should have the support of a consulting company for at 
least the first year of project implementation. The company’s scope of work will focus on: 
(i) development of a communication plan based on strategic directions to be provided; (ii) 
design and production of communication products to support the implementation plan; (iii) 
implementation of plan in parallel with on-the-job training until the HCDNV team can 
continue satisfactorily on their own; and (iv) a stand-by arrangement for ad-hoc support 
during peaks of activity. 

 
16. The unit concentrating on the operational pole will focus on Pillars 4, 5, 6 and 7, 
respectively. Its audience will be primarily the local communities and their leaders, as well 
as the implementation actors of the program. In view of their focus, the most appropriate 
location for this communication unit, both organizationally and geographically, should be 
the HCDNV established in the proximity of the project area.  The capacity and volume of 
this unit must take into consideration both the workload as well as local conditions. In 
Tillaberi and nearby, there aren’t any companies or NGOs capable of producing 
communication materials. At the same time, the communication needs of the project 
demand the capacity to produce, in very short time, products which are responsive to 
immediate needs. Therefore, the project proposes that the field team should have at least 
one manager and three trained staff, one of whom is dedicated to radio and video 
contracting and programming, and two dedicated to proximity work and copywriting and 
distribution of materials. The team should be equipped with transportation vehicles and 
trained to produce and use production and dissemination equipment, including computers 
with desktop publishing and multimedia software, projectors, video and still cameras, 
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printers, radio and video editing equipment, etc. The HCDNV should have the support of 
an experienced consulting firm. The duration should include at least the first two years of 
operation (in view of the massive workload related to the relocation in Phase II). Following 
the first two years, the unit should be able to call on additional support at specific times 
during project implementation with particularly heavy workloads. 

 
17. Communications Monitoring and Evaluation system – the present system is very 
output oriented which is less relevant for an outcome focused system. The HCDNV must 
set-up “listening posts” to be able to assess the impact of the communications activities.  
Social Media and Internet based media and local printed and electronic media should be 
monitored for project related information at national and international level. 

 
18. The component will finance the following major categories of expenses: 
 

i Communications staff of HCDNV, estimated at five altogether; 
ii Consulting services  
iii Additional training for staff and journalists covering the project; 
iv Equipment for the design of communication materials - printed, radio and video; 

production and multiplication of the same. 
v Contracting of print and broadcasting advertising space. 
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Annex 12: Summary of Related Projects 

 
The following is a list of World Bank projects in the areas of water resources management, 
agriculture and energy in the nine countries of the Niger River Basin.  
 
Country  Project name and ID  Project objectives  
Benin Agricultural Productivity 

and Diversification 
(P115886) 

The project development objective is to restore and 
improve productivity and value added for selected 
value chains in the Recipient's territory.  

Benin Forests and Adjacent 
Lands Management Project 
(P069896) – GEF 

The project objective is to provide technical 
assistance for integrated ecosystem management in 
selected gazetted forests and their adjacent lands, and 
thereby strategically influence ecosystem 
management trends to generate multiple global 
benefits.  

Burkina 
Faso  

Bagre Growth Pole Project 
(P119662) 

The project development objective is to contribute to 
increased economic activity in the project area, 
resulting in increased private investment, 
employment generation, and agricultural production.  

Burkina 
Faso  

Agricultural Productivity 
and Food Security Project 
(P114236) 

The project development objective is to improve the 
capacity of poor producers to increase food 
production and to ensure improved availability of 
food products in rural markets.  

Burkina 
Faso  

Second Phase Community 
Based Rural Development 
Project, (P098378) 

The objective of the project is to support rural 
communes in planning and implementing local 
development activities in a participatory and 
sustainable manner.  

Burkina 
Faso  

Agricultural 
Diversification and Market 
Development Project 
(P081567) 

The project development objective is to increase the 
competitiveness of selected agricultural subsectors 
that target national and regional markets, thereby 
contributing to broad-based agricultural growth.  

Cameroon  Lom Pangar Hydropower 
Project (P114077) 

The project development objective is to increase 
hydropower generation capacity and reduce seasonal 
variability of water flow in the Sanaga River and to 
increase access to electricity. 

Cameroon Agricultural 
Competitiveness Project 
(P112635) 

Increase the competitiveness of beneficiary producer 
organizations working on target value chains.  

Chad  Local Development 
Program Support Project II 
(P113030) 
 

The project development objectives are (i) improved 
access to basic infrastructure and social services in 
targeted districts, and (ii) improved planning, 
management and monitoring by local communities 
and communes of decentralized investments.  

Côte 
d’Ivoire  

Urgent Electricity 
Rehabilitation Project 
(P112573) 

The project development objective is to help improve 
the availability, reliability, efficiency and financial 
viability of electricity supply in Côte d'Ivoire.  
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Country  Project name and ID  Project objectives  
Guinea  Community Based Land 

Management Project 
(P081297) - GEF 
 

The development objective of the project is to reduce 
land degradation through the integration of 
sustainable land management practices into the 
overall development planning process of 
communities and local governments in selected pilot 
sub-watersheds.  

Mali  Additional Financing for 
Mali Rural Community 
Development Project 
(P121057) 
 

Improve the living conditions of project-supported 
rural communities in terms of (i) access to basic 
socio-economic services, and (ii) a sustainable 
increase in incomes, while promoting improved 
natural resources management practices.  

Mali  Fostering Agricultural 
Productivity Project 
(P095091) 
 

The project development objective is to increase the 
productivity of small holder agricultural and 
agribusiness producers in the targeted production 
systems and project areas.  

Mali Mali Sustainable Land 
Management (P099709) –
GEF  
 

Objectives of the project include: i) assess the current 
situation (land type, cover, and condition and use of 
the resource, nationally and particularly in the 
northern part of the country and the cotton belt); ii) 
recommend key elements of required policy reforms, 
delivery mechanisms and investments; iii) identify 
priority transboundary opportunities and threats that 
SLM could address; and iv) determine key 
stakeholders, including NGOs, donors, individuals 
who can be a part of a targeted intervention in SLM 
in Mali. 

Mali  Rural Community 
Development Project 
(P040653) 
 

The development objective is to improve the living 
conditions of project-supported rural communities in 
terms of (i) access to basic socio-economic services, 
and (ii) a sustainable increase in incomes, while 
promoting improved natural resource management 
practices.  

Mali  Agricultural 
Competitiveness and 
Diversification Project 
(P081704) 
 

The project aims at fostering improvements in the 
performances of supply chains for a range of 
agricultural and livestock products. In the long run, 
the project should contribute to increasing and 
diversifying rural household incomes and economic 
opportunities.  

Niger Niger Second Emergency 
Food Security Support 
Project (P123567) 

The objectives of the project are to increase rice 
production in targeted areas and restore productive 
assets for targeted food insecure households in the 
Region of Tillabéri.  

Niger  Niger Community Action 
Project for Climate 
Resilience (P125165) 

The project development objective is to improve the 
resilience of the populations and of production 
systems to climate change and variability in targeted 
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Country  Project name and ID  Project objectives  
communes. 

Niger  Niger Agro-Pastoral 
Export and Market 
Development Project 
(P095210) 

The project development objective is to increase the 
value of selected products marketed by project-
supported producers.  

Niger Integrated Ecosystems 
Management in Niger 
(APL Phase II) (P107841) 
– GEF 

The project objective is to reduce land degradation 
and promote sustainable land management (SLM) in 
Niger, leading to improved human well-being and 
increased provision and productivity of local and 
global ecosystem services, such as agricultural 
production, increased vegetative cover on cropland 
and rangeland, and carbon sequestration.  

Niger  Safety Net Project 
(P123399)  

The project development objective is to establish and 
support an effective safety net system which will 
increase access of poor and food-insecure people to 
cash transfer and cash for work programs.  

Niger Growth Policy Reform 
Operation II (P117286) 

The main objective of this operation is to help 
overcome policy constraints and institutional 
bottlenecks to growth by (i) improving the business 
environment, (ii) enhancing road maintenance, (iii) 
promoting rural sector growth, and (iv) pursuing 
public finance management reform. 

Nigeria Fadama Information & 
Knowledge Services 
(P125585) 

The project objective is to establish sustainable 
Fadama Information, Knowledge and Business 
Advisory Service Centers (FIKS) to increase farm 
productivity and rural household incomes in the 
poorest sections of the Fadama community in Cross 
River, Lagos, Sokoto, and Yobe States.  

Nigeria Nigeria Scaling Up 
Sustainable Land 
Management Practice, 
Knowledge, and 
Coordination (P109737) - 
GEF  

The development and global environment objective is 
to improve the enabling environment for scaling up 
sustainable land management in participating 
communities.  

Nigeria Third National Fadama 
development project  
(P096572) 
 

The development objective is to sustainably increase 
the incomes of Fadama communities through 
increases in productivity and value added output of 
diversified Fadama enterprises. This will be pursued 
through a community-driven development approach. 

Guinea  Community-based Land 
Management Project 
(P081297) - GEF 
 

The development objective of the project is to reduce 
land degradation through the integration of 
sustainable land management practices into the 
overall development planning process of 
communities and local governments in selected pilot 
sub-watersheds.  
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Country  Project name and ID  Project objectives  
Regional  West Africa Agricultural 

Productivity Program APL 
(P122065)   
 

To generate and accelerate the adoption of improved 
technologies in the participating countries' top 
agricultural commodity priority areas that are aligned 
with the sub-region's top agricultural commodity 
priorities, as outlined in the ECOWAP.  

Regional  West Africa Power Pool 
APL4 (Phase I) - Cote 
d'Ivoire, Sierra Leone, 
Liberia, and Guinea Power 
System Re-development 
(P113266)     

The project development objectives for the two sub-
projects are (i) to reduce the cost of, and increase the 
supply of electricity at the utility level, and to 
increase the export capability of Côte Ivoire, and (ii) 
to increase the technical integration of the WAPP 
network.  

 
Technical and financial partner financing for Phase I of the Kandadji Program:  
 
Phase I of the Kandadji Program is being funded by the Government of Niger and the technical 
and financial partners listed below. Phase I comprises the Kandadji dam (and its reservoir), the 
hydro-mechanical equipment for the 18 gates, the local development, and the environmental and 
social mitigation measures for the first wave of resettled people. 
 
Organization  Date agreement 

signed  
Loan/grant amount 

Abu Dhabi Fund 12th December 
2011 

36.73 million Dirhams (equivalent to : 
~ US$ 10 million 

African Development 
Bank 

17th December 
2008  

loan: 20 million UC, grant: 20 million 
UC  (equivalent to: ~ US$ 31 million 
(loan) and US$ 31 million (grant) 

Arab Bank for 
Economic  Development 
in Africa  

23rd August 2008 US$ 10 million 

ECOWAS Bank for 
Investment and 
Development  

6th April 2009 US$ 7.5 million 

Islamic Fund for 
Development  

5th June 2008 18.9 million Islamic dinars (equivalent 
to: ~ US$ 30 million) 

Kuwait Fund for Arab 
Economic Development  

27th March 2009 5.7 million Kuwaiti dinars (equivalent 
to: ~ US$ 20.5 million) 

The OPEC Fund for 
International 
Development  

12th February 2009 US$ 15 million 

Saudi Fund  23rd May 2009 
  

75 million  Saudi Arabian riyals 
(equivalent to: ~ US$ 20 million) 

West African 
Development Bank 

18th April 2009 
and 8th November  
2011 

20 billion FCFA   (equivalent to: ~ 
US$ 40 million) 
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Selected projects in the Niger River Basin financed by other development agencies are described 
below.  
Agency Project  Description of Activities  
African 
Development 
Bank (AfDB) 

Development of Water 
Resources in the Dosso and 
Tillaberi regions, Niger 
(start date: 2006) 

The project objective is to enhance surface and 
ground water management by promoting the 
construction and development of irrigation 
structures, small-scale irrigation techniques and 
efficient resource management. The project 
uses a participatory and decentralized approach.  

Agence 
Française de 
Développement 
(AFD) and  
French GEF  

Water Resources 
Management in the Niger 
Basin (start date: 2004) 

Activities include i) implementation of a 
mechanism to collect and process hydrological 
data as well as an observation system, ii) 
provision of a study fund allowing the NBA to 
participate in studies for major development 
projects, and iii) institutional support to the 
NBA.  

Canadian 
International 
Development 
Agency (CIDA) 

Support to the Niger Basin 
Authority Capacity-
Building Program (2009-
2014)   

This regional program aims to build the 
management capacities of the NBA. The 
program aims to build capacities in three areas: 
the NBA Secretariat, national mechanisms, and 
civil society. 

Deutsche 
Gesellschaft für 
Internationale 
Zusammenarbeit 
(GIZ)  

Support of the Niger Basin 
Authority (2007-2016) 

The overall objective of the project is for the 
states of the Niger River Basin to extract 
economic benefits from the river according to 
commonly agreed strategies and principles. The 
project supports the NBA to build the necessary 
structures for dialogue and cooperation. 
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Annex 13: Project’s Governance Framework 

 
1. Given the magnitude of the Kandadji Program, there is likely to be complex governance 
challenges and risks the project implementation may face. Hence, a Project Governance 
Framework has been developed to address such challenges in a systematic way and therefore 
ultimately minimize potential project overruns, prevent corrupt practices, and allow the project to 
achieve its overall development objectives. 
 
2. The proposed framework has been designed specifically for the HCDNV. Once the 
framework is finalized, it will be implemented through a Project Governance Plan, which would 
contribute to the overall governance environment and permeate to activities financed from other 
sources.  
 
3. The framework outlines the tools to enhance the positive project impacts and help 
transfer methods and practices developed to improve the overall sector governance context. Most 
project-specific measures are in fact measures already agreed and already implemented or being 
implemented to improve key aspects of project performance, such as financial management, and 
procurement or implementation arrangements. In addition to formalizing these measures in one 
document, this framework adds detection and transparency mechanisms and alert indicators that 
will guide supervision of project governance, including, in the case of failure to remedy issues 
raised by the Bank team with the client, recourse to the Bank’s Integrity Department (INT).  
 
4. Based on identification of major governance risks, the framework outlines preventive and 
deterrence actions, monitoring and transparency mechanisms, as well as associated elements of 
detection/alert as shown in Table 13 below. 
 
5. Preventive and deterrence measures are specific to project cycle and processes addressing 
areas of identified weaknesses. All measures are presented as mitigation measures and 
incentives. The deterrence measures will include control mechanisms and sanctions. Sanctions 
will be applied in the case of proven corruptive practices, and consequently will require 
actionable proof.  To this end, investigative tools, skills and teams are needed to analyze actions 
that have taken place. Such investigations are not part of Task Team vocation and areas of 
expertise. For this reason, to create credible deterrence, INT will be in charge of investigations.  
 
6. The monitoring and transparency measures are aimed at enhancing mitigation and 
increasing accountability. They will include two phases and corresponding indicators: (i) 
indicators of potential inefficiencies – “alerts”; and (ii) indicators of potential fraud – “red flags”. 
Research and analytical work regarding indicators of suspicion of corruptive practices has 
produced a certain number of indicators of irregularities that have been commonly called “red 
flags” and that are supposed to alert to possible corruption or fraud, though may only be a 
potential indication of fraud. They are usually at least evidence of inefficiency, and as such their 
monitoring is justified for the sake of effective project implementation alone. The Box below 
outlines the main fraud indicators, or red flags. 
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7. Once finalized, the Governance Framework will be implemented through a Project 
Governance Plan by HCDNV counterparts and the Bank Task Team.  In particular: (i) HCDNV 
will coordinate to ensure that all project service operators provide the identified governance plan 
indicators, through follow-up of task completion; (ii) HCDNV and other project operators 
services will maintain the relevant monitoring indicators; (iii) HCDNV internal auditor (or, if 
outsourced, the external independent consultant) will, as part as its mandate, prepare a periodic 
report on indicators data and monitoring and send it to (a) the Kandadji Program Steering 
Committee, chaired by the prime minister, and (b) the Bank Task Team. The Task Team will 
assess adherence to the Governance Plan on the basis of this periodic report. During the Plan 
finalization, the auditor will assist in refining the indicators/alert listed in the Framework in 
Table 34 to better suit the needs and the context of the project.  

 
8. Under the Kandadji Program there is a potential risk of corruption for large contract, but 
also for the smaller CDD type of activities. For the former, the team with support from INT will 
ensure that proper checking procedures are put in place to have different sources of information 
for the same information. INT has considerable experience in the hydropower sector that can 
benefit the project. Similarly, for the risk of corruption for the smaller CDD type of activities the 
PAC 2 and the Bank-funded safety net projects have developed transparency and checking 
procedure to also identify problems. Demand-side measures will be put in place to mitigate fraud 
and corruption risks in CDD activities at the local level. A grievance mechanism will be set up to 
process complaints and concerns from project stakeholders. Citizen monitoring will also be 
incorporated into M&E of local activities, in line with lessons learned from CDD operations in 
the region. The team will work with the Africa Region GAC-in-Operations team to ensure 
mechanisms put in place are aligned with international good practice. This will need a close 
supervision and hence the team will need to be provided with sufficient supervision budget in 
particular in the first years of project implementation. Indeed, as per the Implementation Support 
Plan (Annex 5), close supervision of the project will be carried out, including frequent 
implementation support missions to determine quality and progress of implementation.  The 
Bank Task Team will also monitor the progress of the Governance Action Plan, together with the 
HCDNV, HCDNV internal auditor, and the technical Kandadji Program Steering. 
 
9. The Task Team will monitor the action plan on the basis of the proposed transparency 
and monitoring elements of the Framework. The mechanism will be a periodic report sent to 
Task Team by the Internal Auditor (tentatively semi-annual as a higher frequency may results in 
a heavy workload resulting in a lack of sufficient time in between report for the internal auditor 
to conduct the task adequately.) Additionally, an in-depth review of the plan will be carried out 
at the mid-term review. 
 
10. When any indicator reaches an Alert level, the Task Team will seek a written explanation 
from the relevant project counterparts. If the answer is satisfactory to the Task Team, the alert 
will be lifted.  Otherwise, the Task Team will initiate an enhanced supervision.  
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11. Enhanced supervision. The scope of the enhanced supervision will be defined by the 
Task Team according to the alert indicators and levels detected. The enhanced supervision team 
will include the fiduciary team (financial management and procurement specialists) and 
whatever additional skill mix is warranted according to the identified alerts. It will be critical that 
the supervision includes seasoned people in technical aspects of hydropower and in local 
development (with experience in social accountability.) 
 
12. During the enhanced supervision, the Task Team will analyze the issues and identify any 
irregularities (red flags). If no irregularities are detected, the Task Team will update the project 
risk assessment and propose project implementation improvement measures. If irregularities are 
found, the team will seek a written explanation and report to INT. The explanations and the 
gravity and extent of irregularities detected will be discussed with INT. If it is deemed that the 
explanations are satisfactory, the alert will be lifted. If the explanations are not satisfactory or the 
gravity of the irregularities is deemed high, then INT will proceed to an investigation. It will be 
critical to ensure that the fiduciary team based in the country office has enough staff time to 
support this close supervision of the project or recruit consultants (to be funded by project 
supervision budget) to support in this close fiduciary supervision.  
 
13. Red Flag Investigation. INT will investigate the reported irregularities/Red Flags through 
a mission to the country when deemed necessary. If no proof of corruption is found the alert will 
be lifted, and INT will provide recommendations for improvements to be made to the monitoring 
framework and project implementation process. 
 
14. If proof of corruption is found the Bank will officially ask the GoN to take the measures 
that the existing legal framework allows with regard to: (i) the legal proceedings against 
individuals; and (ii) the black listing of firms. 
 
15. Reporting. The reporting requirements will include a semi-annual report produced by 
HCDNV Internal Auditor, on the Alert Indicators established outlined below. This procedure 
will be mainstreamed into the regular cycle of supervision missions. The relevant client 
counterpart will be asked to provide written explanations by Task Team requests when Alert 
Indicators require explanations. 
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Table 34: Project Governance Framework Outline 

Governance Risks and 
Issues 

Mitigation Actions and Controls  Detection 

1) SECTOR LEVEL -  POLICY FORMULATION AND IMPLEMENTATION – SECTOR GOVERNANCE 

Risks Prevention / Deterrence Transparency and monitoring Alert  
 
Lack of organizational/ 
institutional setup to 
gather, maintain and 
update information. 
 
Non-traceability of revenue 
collection (including 
exports) 

 
Project-financed TA to put in place integrated management 
system  

 
Periodic public disclosure by HCDNV of key 
technical and financial information : 
• % of progress in two largest on-going 

contracts 
• Key results of the auditing of the 

contractor management for the local 
activities (under component 3.3) 

 
Public disclosure of annual report. 
 
Regular update of HCDNV website for 
mandatory disclosure as well as information 
of the public (see communication plan)  
 

 
Non-compliance with 
dated covenants related to 
disclosure of information 

 
Short term choices in 
allocation of resources (e.g. 
inadequate maintenance)  
 

 
Establish dedicated project account and transfer funds as per 
approved annual budget  

 
HCDNV auditors to periodically prepare and 
communicate to the Bank a report on the use 
of dedicated maintenance account funds. 
The technical assistance support  (firm with 
proven record of management of complex 
program) will also be requested to provide 
update on budget versus progress in 
implementation.  
 

 
Non-compliance with 
dated covenant 
 
Findings of irregularities 
/red flags by the Internal 
Auditor and the Task Team 
supervising the project. 

 
Lack of planning leading to 
insufficient investments 
and risk of arbitrariness in 
the choice of project and 
developers   

 
Project-financed Electricity Master Plan study. 

Assistance to HCDNV for the design in the contract of the 
independent operator  

 
Broad dissemination of the Master Plan 
 
 
Approval of the contract design by the 
Program Steering Committee  

 
Non-compliance with 
disclosure of Master Plan 
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Recruitment of a technical assistance for the follow up on 
contract management will ensure that reviews of outputs are 
conducted timely and shared with a wide audience 

 
Ensure that workshops for review and 
validation of key reports are conducted in a 
timely manner.  

 
Lack of information and 
adequate representation in 
restitution workshops.  
 

2) PROJECT LEVEL – FINANCIAL MANAGEMENT – PROCUREMENT – IMPLEMENTATION 

Risks Prevention / Deterrence Transparency and monitoring Alert  
Inadequate enabling 
framework for a project of 
this size and scope 
 
 
 
 
Multiplicity of 
implementing agencies  
 
 
Shortcomings in project 
management 

Strengthened staffing and organizational arrangements 
 for the HCDNV following the recommendation 
of the in-depth institutional diagnostic conducted  
during project preparation and selected recommendation  
in close collaboration with the GoN and other partners will be discussed  
with an action plan during project implementation.  
 
Ensure that MoU or performance contract are  
Established and include clear roles, responsibilities  
And performance 
 
Improved coordination and collaboration between implementation  
actors as per procedures and arrangements in the revised implementation manual 
and following adequate MoU or performance contract as the case maybe.   
 
Additional expert support engaged through the project at the level of the Ministry and the implementing 
agencies, particularly ONAHA, NIGELEC, PAC 2, PRODEX, and municipalities 

Delays in project 
implementation. 
 
 
 
 
 
Delays in contract 
implementation. 

Unclear and inefficient 
procedures and cycle 
 
Insufficient FM oversight 

Ongoing revision of  project procedures manual  
 
 
Effective use of Project Manual and close supervision from 
the fiduciary FM staff based  
In Niger.  

Audit of project by HCDNV internal auditor 
(internal audit function might be outsourced 
to independent consultant).  
Tight supervision of project FM aspects by 
Bank team 

Deviation from procedures 
set in the 
project procedures manual 
 
Findings of irregularities 
/red flags by the Internal 
Auditor and the Task Team 
supervising the project. 

Unclear, diverse, unofficial  
technical specifications 

Preparation and use of standard bidding documents with the 
support of supervising engineer and with a technical assistance 
with a track record of experience in similar complex projects.  

Disseminate standard bidding documents for 
contracting 

Findings of irregularities 
/red flags by the Internal 
Auditor and the Task Team 
supervising the project. 
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Information leaks of 
bidding documents  

 Make available all technical and background 
information and preparation studies as soon 
as produced 
 
Communication of extent, location, and type 
of background information available to all 
potential participating firms 

Findings of irregularities 
/red flags by the Internal 
Auditor and the Task Team 
supervising the project. 

Collusion Increase the number of participating firms to the maximum 
possible and ensure that criteria of pre-qualification are not too 
stringent to limit competition but not below a minimal 
standard for qualifying bidders with sufficient technical 
expertise.  
 
Packaging the size and number of contracts to generate more 
competition while taking into account the limited pool of 
contractors  
Interested due to the deterioration of the security situation in 
the area.  
. 

Organize bidding conferences as appropriate 
and ensure that technical specifications are 
well designed to increase the likelihood of the 
sufficient number of bidders reducing the risk 
of collusion.  
 
 
 
Ensure that pre-bidding are organized to 
provide information to potential contractor on 
ways the HCDNV, jointly with the national 
security, is ensuring the security of the sire 
during the construction. 

Findings of irregularities 
/red flags by the Internal 
Auditor and the Task Team 
supervising the project. 

Weakness in norms for 
contract negotiation 

Use of, and training in Bank procedures and ensure that the 
technical assistance in contract management provides adequate 
support to the HCDNV during negotiations.  

  Findings of irregularities 
/red flags by the Internal 
Auditor and the Task Team 
supervising the project. 

Excessive delays for 
contract awards 

Systematic monitoring by HCDNV  Reporting to Task Team and to the 
Kandadji Program steering committee 
(chaired by the prime minister.) in addition 
during critical implementation period, the 
Program steering committee could meet 
more frequently than once a year.   

  

Lack of experience and 
capacity in safeguards may 
reduce monitoring and 
control ability 

Capacity-building activities targeting the environmental-social 
unit within HCDNV, in addition to the semi-annual 
supervision by the Niger Basin independent panel of experts 
on social and environment aspects as well as on dam safety. 
Also during supervision mission, there will be a regular 
assessment on the ability of the HCDNV to implement 
safeguards if need be additional staff will be recruited.  

Dissemination of Environmental 
Assessments, Mitigation Measures, Social 
Assessment, and Resettlement Framework 
and Action Plan. 

 Satisfactory execution of 
proposed safeguard 
mitigation plans as 
assessed by the World 
Bank specialists. 
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Fraud Indicators or Red Flags 
 

Fraud indicators are best described as clues or hints that supervisory attention should be given to an area 
or activity. Although poor management decisions or negligence may give rise to possible indications of 
fraud, the difference between fraud and negligence is drawn by the fine line of “intent”. All that indicators 
can do is to point the way for further detailed inquiry. 
 
The following provides possible indicators of fraud at different levels of project preparation and 
implementation. 
 
PRE-SOLICITATION PHASE 
 
1. Release of information by firms participating in project design to contractors competing for the 

contract; 
2. Designing “pre-qualification” standards or specifications to exclude otherwise qualified contractors; 
3. Splitting up requirements to get under small purchase requirements or to avoid prescribed levels of 

review or approval; 
4. Information leaks to contractors or their representatives by technical or contracting personnel; and 
5. Justifications for sole source or negotiated procurement signed by officials without authority or 

bypassing required levels of review. 
 
SOLITATION PHASE 
 
1) Preparation of Bidding Documents: 
1. Rigged specifications to meet the qualifications of one particular contractor; 
2. Placing any restrictions in the solicitation documents to restrict competition; 
3. Restricting procurements to exclude or hamper any qualified contractor; 
4. Limiting the time for bid submission so that only those with advance information have adequate time 

to prepare bids; 
5. Revealing any information about procurement to one contractor, which is not revealed to all (from 

either technical or contracting personnel); 
6. Conducting bidders’ conference in a way that invites bid rigging or price fixing, or permits improper 

communications between contractors; 
7. Failure to assure that a sufficient number of potential competitors is aware of the solicitation; 
8. Improper communication with contractors, or improper social contact with contractor representatives; 
9. Government personnel or their families acquiring a financial interest in, or employment with, a 

contractor or subcontractor; 
10. Special assistance to a contractor in preparing bid; and 
11. Referring a contractor to a specific subcontractor. 
 
2) Proposal Submission 
1. Improper acceptance of a late bid; 
2. Falsification of documents or receipts to get a late bid accepted; 
3. Withdrawal of the low bidder (who may become a subcontractor to the higher bidder who gets the 

contract); 
4. Collusion or bid rigging between bidders (Indicators of bid rigging: (i) identical bids are received; (ii) 

a number of bids are received that are much higher than published costs of previous contracts of the 
same type, or of previous bids by the same firms for similar contracts; (iii) fewer firms bid than would 
normally be expected from that industry; (iv) there is an inexplicably large gap between the winning 
bid and all other bids; (v) apparent recurring patterns of low bids, such as corporations always 
winning a bid in a certain geographical area, or other patters indicating collusive division of territory, 
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or in a particular rotational sequence vis-à-vis other bidders; (vi) the successful bidder subcontracts 
work to companies that submitted higher bids on the same project; (vii) bids are very close on non-
standard items with no suggested retail price; (viii) correlation between contractor that wins the bids 
and the size of the contracts; (ix) certain contractors always bid against each other or conversely 
certain contractors do not bid against one another; and (x) competing contractors regularly socialize, 
or contractors and government procurement personnel socialize. 

5. False certifications/information of contractor (size of business certification; certification of 
independent price determination; financial capabilities; performance; companies conducting business 
under several names; etc.); and 

6. Change in bid after other bidders’ prices are known. 
 
3) Bid Evaluation 
1. Improperly disqualifying or discarding the bid or proposal of a contractor; 
2. Accepting non-responsive bids from preferred contractors; 
3. Unnecessary contacts with contractor personnel by persons other than the contracting officer during 

solicitation, evaluation and negotiation processes; 
4. Any unauthorized release of information to a contractor or other person; 
5. Any exercise of favoritism toward a particular contractor during the evaluation process; 
6. Use of biased evaluation criteria or biased individuals on the evaluation panel; 
7. Documents from competing firms contain similar or identical: (i) company names; (ii) 

handwriting/signatures; (iii) company stationary; (iv) invoice numbers (in sequence); and (v) 
telephone numbers. 

 
POST-SOLICITATION PHASE 
 
4) Contract Attribution and Signature 
1. Award of a contract to a contractor who is not the lowest responsible, responsive bidder; 
2. Disqualification of any qualified bidder; 
3. Allowing a bidder to withdraw without justification; 
4. Failure to forfeit bid bonds when a contractor withdraws improperly; 
5. Material changes in the contract shortly after award; 
6. Awards made to contractors with an apparent history of poor performance; 
7. Awards made to the lowest of a very few bidders without re-advertising considerations or without 

adequate publicity; 
8. Awards made that include items other than those contained in bid specifications; 
9. Awards made without adequate documentation of all pre-award and post-award actions including all 

understandings or oral agreements; 
10. “Back-dated” or after-the-fact justifications may appear in the contract file or may be signed by 

persons without the authority to approve noncompetitive procurement; 
11. Contractor misrepresentation as to costs during negotiations; and 
12. Failure of government personnel to obtain and rely upon pricing data. 
 
5) Execution, Supervision and Control 
1. Receipt of works and services is certified even though physical inspections have not been performed; 
2. Contractors fail to meet the contract terms but nothing is done to force compliance; 
3. Unsuccessful bidders become subcontractors after the contract is awarded; 
4. The labor of government employees is used to perform parts of contracted work; 
5. Contract files are either incomplete or missing required documents; 
6. Contract documents are altered, backdated, or modified to cover deficiencies; 
7. Fictitious or inordinate time frames and dates are entered on contractor records (e.g. maintenance; 

inspection; receipt of reports); 
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8. Contract deviations by means of changes requested and granted immediately after contract award; 
9. Used or inferior products are substituted for the product actually ordered; 
10. Defective pricing, which might include: (i) persistent defective pricing; (ii) repeated defective pricing 

involving similar patterns or conditions; (iii) failure to correct known system deficiencies; (iii) 
indications of falsification or alteration of supporting data; (iv) protracted delay in release of data to 
government to preclude possible price reductions; (v) identical or nearly identical high salary history 
data on employees or consultants; and 

11. Employment of people known to have previously perpetrated fraud against the government.  
 
6) Payments 
1. Contractors are overpaid or paid twice for the same items/services and there is no attempt to recoup 

the overpayments; 
2. Accounting reconciliation is not performed regularly relative to (i) contract payments, (ii) daily 

transactions, and (iii) inventory; 
3. Cost proposal data that is incorrect or less than current or complete; 
4. Billings (including progress payments) not adequately supported by project status or reliable cost data 

(including duplicate or altered invoices; double billing; etc.); 
5. Significant increase in price without corresponding increase in work; 
6. Substantial subcontracting without the knowledge and approval of contracting officer; and 
7. Failure to meet specifications. 
 
Source: Fraud Indicators: Office of the Inspector General Investigations; USAID 
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Annex 14: The April 2008 Decision of the Niger Basin Heads of State and Government to 
accelerate Kandadji dam 

 
In April 2008, the Niger Basin Heads of State and Government met in Niamey and approved the 
Niger Basin Investment Program and the Water charter. Also, during this Summit, the Heads of 
State and Government approved other decisions among which the acceleration of the Kandadji 
dam. The section below is the Decisions approved during this Summit.  
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