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Summary 
 

WAPP - 2002 to 2012 

 

 The 9% increase, from 3% increase, in electricity demand growth rate requires a seven 

fold increase in new thermal generating capacity with construction taking place during 

the first half of the planning decade. 

 

 The new transmission MW load carrying capability is doubled in capacity within Zone A 

when moving from a 3% electricity growth rate to having a 9% growth rate. 

 

 With a 9% electricity growth rate across the whole region, instead of a 3% growth, there 

is about a 20% increase in load carrying capability in the Zone B. 

 

 The international connection between Nigeria and Benin is always built as soon as 

possible under all scenarios.  This is consistently the case. 

 

 During the first half of the planning decade most of the new international transmission 

load carrying capability takes place within Zone A on the existing lines (the Nigeria to 

Benin line being part of the new lines). 

 

 The non-aggregate of the 6 countries reduces the new hydropower capacity being built in 

Guinea. 

 

 With no West Africa Gas Pipe Line (WAGPL) Nigeria increases its construction of 

natural gas stations (combined cycle) to provide increased electricity exports - for both 

3% and 9% growth rates. 

 

 When the cost of natural gas is reduced then Ghana builds earlier its new combined cycle 

stations.
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Table 1: Total Cost to West Africa for 2002 to 2012,   

               with Low & High Electricity Demand Growth Rates (Billions USD) 
 

Electricity 

Demand Growth Rate 
(Assumed constant 

for all 14 countries) 

(A)  Base Case 

14 Countries 

(B) 

8+6 Countries 
 

(C) 

(7+1)+6 

Countries 
3% Growth 5.62 

(2,945 extra MW) 
5.7  

(1.4% increase) 

(2,978 extra MW)) 

5.87 

(4.4% increase) 

9% Growth 9.91 

(10,468 extra MW)) 
10.01 

(1.0 % increase) 

(10,146 extra MW) 

10.6 

(6.9% increase) 

Note:  (A)   All 14 countries are allowed to interconnect as permitted by the ECOWAS Electricity Data Set #5,  September 2001 

(B)       Six countries (Senegal, Gambia, Guinea, Guinea Bissau, Sierra Leone & Liberia) are not permitted to connect to the wider West  

              Africa grid - World Bank condition  

(C)        In addition to (B) Nigeria is not permitted to connect to the wider West Africa grid  - World Bank condition 

 

 

 

Table 2:   Generation Expansions with all 14 WAPP Countries having 3% and 9%  

Electricity Demand Growth Rates for 2002 to 2012 - Base Case Scenario & non-aggregation of 6 
 

      



West African Power Pool  - 10 Year Planning 

 Modeling WAPP & Input-Output  Demonstrations,  World Bank, March 6/7, 2002 
3 

 

Electricity 

Demand 

Growth 

Base Scenario (A)  

14 Countries 

(8 + 6) Countries 

 OH NH PGO PGN OH NH PGO PGN 

3% 0 892 1089 964 72 591 1080 1235 

9% 496 990 1807 7175 297 1209 1724 6916 
 

 

Note:   Non-aggregation of 6 countries  

- ie countries not connected to the WAPP are Senegal, Gambia, Guinea, Guinea Bissau, Sierra Leone, Liberia 

  

OH - Old/existing hydropower 

 NH - New hydropower station 

 PGO - Old/existing thermal power 

 PGN - New thermal power 

 

 



West African Power Pool  - 10 Year Planning 

 Modeling WAPP & Input-Output  Demonstrations,  World Bank, March 6/7, 2002 
4 

 

Table 3: New Power Generation per Country, and per Station Type for Low (3%) and 

High (9%) Demand Growth, 2002 – 2012 – Base case  (A) - 

(Note: All 14 WAPP countries included in model; 

Total Cost:       with 3% demand growth = $5.62 billions 

with 9% demand growth =  $9.91 billions) 

 

Period & 

Countries 

3 % Demand Growth 9 % Demand Growth 

NH
1
 (MW) PGN

2
 (MW) NH (MW) PGN (MW) 

Period 1:     

    Niger 40 - 40 - 

Period 2:     

    Niger - - 10 - 

    Ivory Coast - - - 450 

    Nigeria - - - 45 

Period 3:     

    Benin - - - 110 

    Ghana 155 - 155 - 

    Guinea 177 - 316 - 

    Ivory Coast - 137 - 420 

    Liberia 10 - 34 - 

    Mali 32 - 95 - 

    Nigeria - 299 - 1190 

    Senegal 37 - 37 - 

    Togo - 45 - 100 

Period 4:     

    Benin 5 - 5 90 

    Ghana - - - 330 

    Guinea 403 - 264 - 

    Ivory Coast - - - 65 

    Nigeria - 78 - 1479 

    Senegal - - 33 - 

Period 5:     

    Benin - - - - 

    Ghana - - 1 - 

    Guinea 1 - - - 

    Ivory Coast - 141 - 685 

    Mali - - - - 

    Nigeria - 223 - 2211 

    Senegal 33 - - - 

    Togo - 41 -  

TOTAL 892 964 990 7,175 

 

                                                 
1
 New Hydro generation 

2
 New Thermal generation 
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Table 4: Compared Transmission Capacities between WAPP (14) Countries for Low 

(3%) and High (9%) Demand Growth, 2002 – 2012. 

 

 

Transmission 

between
a
: 

3 % Demand Growth 9 % Demand Growth 

OT
b
 

Expansion 

NT
c
 

Projects 

NT 

Expansion 

OT  

Expansion 

NT 

Projects 

NT 

Expansion 

B. FasoïI. Coast (1) 15 -  18 - - 

I. Coast - Ghana (1) 23   134 - - 

Benin ï Nigeria (2) - 187 - - 235 - 

Benin ï Togo (2) 74   228 - - 

B. FasoïI. Coast (2) 4   10 - - 

I. Coast ï Ghana (2) - - - 230 - - 

Ghana ï Togo (2) 49   249 - - 

Benin ï Nigeria (3) - 115 - - 325 - 

Benin ï Togo (3) 108   289 - - 

B. FasoïI. Coast (3) 4   28 - - 

Ghana ï Togo (3) 9   154 - - 

I. Coast ï Liberia (3) - < 1 2 - 1 26 

I. Coast - Mali (3) - < 1 16 - 3 168 

I. Coast - Guinea (3) - - - - 3 - 

Benin ï Togo (4) 105   87 - - 

B. FasoïI. Coast (4) 4   - - - 

Ghana ï Togo (4) 197   63 - - 

I. Coast ï Ghana (4) 174   - - - 

I. Coast ï Guinea (4) - 13 437 - 3 93 

GambiaïSenegal (4) - < 1 24 - < 1 36 

Guinea ï Senegal (4) - 4 136 - 9 291 

G. BissauïSenegl (4) - 1 18 - 1 26 

Benin ï Nigeria (5) - 12 - - < 1 35 

Benin ï Togo (5) 26   27 - - 

B. Faso-I. Coast (5) 7   18 - - 

Ghana ï Togo (5) - - - 4 - - 

I. Coast ï Ghana (5) 97   - - - 

I. Coast ï Guinea (5) - 1 26 - 1 42 

I. Coast ï Liberia (5) - < 1 3 - - - 

GambiaïSenegal (5) - < 1 2 - < 1 7 

Guinea ï Senegal (5) - 1 19 - 1 43 

G. BissauïSenegl (5) - < 1 1 - < 1 5 

Niger ï Nigeria (5) - - - 7 - - 

Total 896 334 684 1,546 579 772 

 

                                                 
a
 Numbers between parentheses represent periods of project horizon 

b
 Old Transmission 

c
 New Transmission 
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 Table 5: Compared Transmission Capacities between WAPP (8 + 6) Countries for Low 

(3%) and High (9%) Demand Growth, 2002 – 2012. 

 

 

Transmission 

between
a
: 

3 % Demand Growth 9 % Demand Growth 

OT
b
 

Expansion 

NT
c
 

Projects 

NT 

Expansion 

OT  

Expansion 

NT 

Projects 

NT 

Expansion 

B. FasoïI. Coast (1) 15 - - 18 - - 

I. Coast - Ghana (1) 23 - - 134 - - 

Benin ï Nigeria (2) - 187 - - 235 - 

Benin ï Togo (2) 74 - - 228 - - 

B. FasoïI. Coast (2) 4 - - 10 - - 

I. Coast ï Ghana (2) - - - 230 - - 

Ghana ï Togo (2) 49 - - 249 - - 

Benin ï Nigeria (3) - 57 - - 325 - 

Benin ï Togo (3) 53 - - 318 - - 

B. FasoïI. Coast (3) 4 - - 28 - - 

Ghana ï Togo (3) 9 - - 181 - - 

I. Coast - Mali (3) - 2 91 - 6 142 

Benin ï Nigeria (4) - 70 - - - - 

Benin ï Togo (4) 70 - - 59 - - 

B. FasoïI. Coast (4) 4 - - - - - 

Ghana ï Togo (4) 62 - - 36 - - 

I. Coast ï Mali (4) - 1 55 - - - 

GambiaïSenegal (4) - < 1 24 - < 1 36 

Guinea ï Senegal (4) - 5 171 - 10 324 

G. BissauïSenegl (4) - 1 18 - 2 26 

Benin ï Nigeria (5) - 108 - - < 1 44 

Benin ï Togo (5) 103 - - 35 - - 

B. Faso-I. Coast (5) 7 - - 18 - - 

Ghana ï Togo (5) 93 - - 15 - - 

I. Coast ï Ghana (5) 69 - - 11 - - 

GambiaïSenegal (5) - <1 2 - < 1 7 

Guinea ï Senegal (5) - < 1 15 - 1 36 

G. BissauïSenegl (5) - < 1 1 - < 1 5 

Niger ï Nigeria (5) - - - 7 - - 

Total 639 431 377 1,577 579 623 

 

                                                 
a
 Numbers between parentheses represent periods of project horizon 

b
 Old Transmission 

c
 New Transmission 
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Table 6: Compared Transmission Capacities between Ghana-Togo, Ghana-Burkina 

Faso, Ivory Coast-Mali, and Benin-Togo; 2002 – 2012. 

 

 

 

 

Transmission Lines & 

Years 

 

Lines Capacity 

Base case (A) 

14 Country-Model 

(Scenario B) 

8 + 6 Country-Model 

3% D. growth 9% D. growth 3% D. growth 9% D. growth 

Ghana – Togo     

2003 ï 4 - - - - 

2005 ï 6 49 249 49 249 

2007 ï 8 9 154 9 181 

2009 ï 10 197 63 62 36 

2011 ï 12 - 4 93 15 

Total 255 470 213 481 

Ghana – Burkina Faso 

(Boltanga ï Bagré) 

    

2003 ï 4 - - - - 

2005 ï 6 - - - - 

2007 ï 8 - - - - 

2009 ï 10 - - - - 

2011 ï 12 - - - - 

Total 0 0 0 0 

Ivory Coast – Mali 

(Férké. ï Sikasso) 

    

2003 ï 4 - - - - 

2005 ï 6 - 1 - - 

2007 ï 8 16 171 93 148 

2009 ï 10 - - 56 - 

2011 ï 12 - - - - 

Total 16 172 149 148 

Benin – Togo 

(Sékété ï Lomé) 

    

2003 ï 4 - - - - 

2005 ï 6 74 228 74 228 

2007 ï 8 108 289 53 318 

2009 ï 10 105 87 70 59 

2011 ï 12 26 27 103 35 

Total 313 631 300 640  
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Table 7: Total Electricity Generation Expansion  

    and Expansion Cost to Nigeria, 2002 - 2012  
 

 

Station 

type 

Generation Capacity (MW) 

14 Country-Model 8 + 6 Country-Model (7+1)+6 Country-Model 

3% growth 9% growth 3% growth 9% growth 3% growth 9% growth 

 

OH (Exp.) 

 

 

- 

 

338 

 

- 

 

338 

 

- 

 

400 

NH 

(Pro +Exp) 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

PGO (Exp) 

 

 

968 

 

1460 

 

959 

 

1460 

 

1402 

 

1460 

 

PGN 

 

 

600 

 

4925 

 

715 

 

4708 

 

500 

 

4077 

 

Total Exp 

 

 

1,568 

 

6,723 

 

1,674 

 

6,506 

 

1,902 

 

5,937 

 

Total Cost 

 

 

$2.47 bn 

 

$4.72 bn 

 

$2.51 bn 

 

$4.71 bn 

 

$2.33 bn 

 

$4.84 bn 
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Table 8: Sensitivity of WAPP Total Cost to the Gas Pipeline, 2002 – 2012.  

 

 

Demand Growth 

Rate (%) 

Total Coast ($ billions) 

(A) Base Case 

14 Countries 

(D) No WAGPL 

14 Countries 

(E) No WAGPL 

(7+1)+6 Countries 

 

3 

 

5.619 

 

5.619 

 

5.794 

(3.1%) 

 

9 

 

9.91 

 

9.942 

(0.3%) 

 

10.344 

(4.4%) 

  

Note: Percentages between parentheses are percent increase of total cost of given scenario 

compared to base case. 
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Table 9: Compared Combine Cycle Energy Generation and Generation Expansion in 

WAPP Zone A Countries, 2002, 2012 – Base case & No gas pipeline scenarios – 

 

 

 

 

Country 

Combine Cycle New Generation & Expansion (MW) 

Base case NO WAGPL 

3% D. growth 9% D. growth 3% D. growth 9% D. growth 

 

Benin 

 

 

0 

 

200 

 

- 

 

- 

 

Ghana 

 

 

0 

 

330 

 

- 

 

- 

 

Ivory Coast 

 

 

278 

 

1,620 

 

271 

 

1,354 

 

Nigeria 

 

 

600 

 

4,925 

 

674 

 

5,397 

 

Togo 

 

 

86 

 

100 

 

- 

 

- 

 

Transmission Capacity Expansion (MW) 

Nga – Benin 302 595 380 661 

ICo – Ghana 92 375 310 364 
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Table 10: Sensitivity of Combine Cycle Energy Generation and Generation Expansion 

to Cost Gas in Ghana, - (8 + 6) country-Model with 9% demand growth – 

 

 

 

Country   

Generation Capacity (MW), 2002 - 2012 

Ghana gas cost = $ 5.50 Ghana gas cost = $ 3.80 

Per 1 Per 2 Per 3 Per 4 Per 5 Per 1 Per 2 Per 3 Per 4 Per 5 

 

Benin 

 

 

- 

 

- 

 

140 

 

60 

 

- 

 

- 

 

- 

 

126 

 

74 

 

- 

 

Ghana 

 

 

- 

 

- 

 

- 

 

330 

 

- 

 

- 

 

330 

 

- 

 

- 

 

- 

 

Ivory 

Coast 

 

 

- 

 

- 

 

420 

 

179 

 

529 

 

- 

 

- 

 

420 

 

208 

 

519 

 

Togo 

 

 

- 

 

- 

 

100 

 

- 

 

- 

 

- 

 

- 

 

100 

 

- 

 

- 

 

 

 

 

 

 

 


