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INTRODUCTION AND
SCOPE OF THE REPORT
The aim of PIDA Study Phase III is to present the findings of the PIDA Study in the energy sector.
The report covers the power, domestic gas, and petroleum products sectors. It was prepared at
the Continental and Regional (REC) levels as the main purpose of the study is to promote
integration of the continental energy market through transport between low cost production centres
and demand centres.
This Phase III report builds on the Phase I and Phase II outcomes and comprises:

 (i) A Summary Energy Sector Outlook 2040 (broken down at both regional and
continental levels) Chapter 1

- The purpose of the summary of the Energy Outlook 2040 is to (a) establish an Energy
sector Outlook until the year 2040 and the corresponding needs for regional energy
infrastructure contributing to continental integration; and (b) identify the specific
challenges that the different regional and continental bodies will have to address and
resolve in the sector if the energy demand forecasts are to be met.



(ii) Formulation of a Strategic Framework for the Sector. Chapter 2

- The Strategic Framework stems from a vision for the energy sector in conjunction with
the main objectives for the energy sector that have been articulated by the African
Heads of State and Energy Ministers. It includes recommendations on the institutional
framework needed to enable efficient implementation of the Vision. The Strategic
Framework proposes screening criteria for the selection of investment, preparation and
capacity building projects to be included in the 2011 PIDA program (to be updated
periodically thereafter). It takes also into account the recommendations made by the
Stakeholders during the consultations process on the draft strategic framework.

 (iii) Presentation of a PIDA Energy Infrastructure Investment Program. Chapter 3
- It includes an analysis of all PIDA energy projects identified in the Continental least cost
simulation exercise and meeting the PIDA screening and evaluation criteria,
differentiating between short, medium, and long term investments and between “soft”
and “hard” project. It takes also into account the recommendations made by the
Stakeholders during the consultations process on the draft infrastructure Development
Programme.

 (iv) Implementation Strategy and Processes for the Energy PIDA PAP. Chapter 4
- It includes (a) Short term Action Plan (2014-2020); (b) Respective roles of regional and
continental institutions in implementation; and (c) implementation and monitoring
process, including the role of civil society.
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1. SUMMARY CONCLUSIONS OF
AFRICA ENERGY OUTLOOK 2040
The Africa Energy Outlook 2040 has been based on the conclusions emerging from reviews of (a)
the existing policy framework for regional energy integration; (b) existing regional infrastructure in
place today; and (c) forecast macroeconomic growth across the African continent.
The Africa Energy Outlook 2040 projects the balance between energy demand and supply for the
45 1African countries with a focus on the potential of regional energy market integration and for
regional trade of energy, and a special consideration of synergies between different infrastructure
sectors. Due consideration was given to the impact of energy conservation policies on the
demand, and to the potential of Renewable Energy (geothermal, wind, biomass, solar) on the long
term energy mix. The outlook results have been established by country, but for more clarity, they
are presented by Power Pool2, and at the continental level.
In line with the mounting concern on the sustainability of economic development and the impact of
Green House Gas (GHG) emissions on climate, the projected energy supply options to meet the
demand take into account the impact of environmental considerations on investment requirements.

1.1

Overview of the existing situation and main conclusions of the
diagnostic

1.1.1

The Starting Point for Energy in Africa

Under-exploited energy resources and under-served demand
Africa has 15% of the world’s population but accounts for only 3% of the world’s primary energy
consumption (traditional energy and waste excluded) and 5-6% of world’s final energy consumption
1

Africa counts 54 countries counting South Sudan, which achieved independence in July 2011. It is not included in the
Outlook, in line with the focus on energy systems integration and interconnections: the island nations of Cape Verde,
Madagascar, Sao Tome and Principe, Seychelles, Mauritius and Comoros Islands. Lack of data has prevented the
inclusion of Eritrea and Somalia.
2

The membership of the Power Pools has been defined as follows (where countries in italics are member of more than
one pool):



WAPP: Senegal, Mali, Liberia, Guinea, Sierra Leone, Guinea Bissau, Côte d’Ivoire, Togo, Gambia, Niger, Benin,
Burkina Faso, Nigeria and Ghana.



SAPP: Namibia, Botswana, Swaziland, South Africa, Lesotho, Mozambique, Zimbabwe, Angola, DRC, Tanzania,
Zambia, Malawi.



CAPP: Rwanda, Cameroon, Equatorial Guinea, DRC, Angola, CAR, Gabon, Chad, Burundi, Congo.



EAPP: Egypt, Sudan, Djibouti, DRC, Ethiopia, Tanzania, Kenya, Uganda, Rwanda, Burundi, Somalia, Eritrea.



North Africa.COMELEC: Morocco, Algeria, Tunisia, Libya, Egypt.

In order to allow the comparison between the figures and conclusions produces by REC/Pool and the figures and
policies of each REC/Pool, the duplication has been maintained in each pool, although the totals for Africa eliminate all
duplications. The total for Africa is therefore not the sum of the RECs/Pools.
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(traditional energy and waste included). Electricity consumption per capita is 1/6 of world overall
average. The continent therefore needs to bring about a major expansion of its already well
identified energy potential.

Low access to modern energy throttles economic and social development
Access to modern forms of energy is essential for the provision of clean water, sanitation, and
healthcare and is central to addressing today’s global development challenges. Access enables
the provision of vital services needed for development in the form of lighting, heating, cooking,
mechanical power, transport and telecommunications services. It is estimated that 1.4 billion
people- or 20% of the world population-currently lack access to electricity. Most of these people
i.e. 585 million, or 42%, live in sub-Saharan Africa, where only 31% has access to electricity, the
3
lowest percentage anywhere in the world (see Table). Of these, almost 80% live in rural areas
ELECTRICITY ACCESS BY GEOGRAPHICAL REGION
REGION

People without Access
(millions)

Percentage without
Access

587
(585)
799
(8)
(404)
(387)
31
1,438
1,441

59
(69)
21
(1)
(33)
(10)
5
24
20

AFRICA
(Sub-Saharan Africa)
DEVELOPING ASIA
(China)
(India)
(Other Asia)
LATIN AMERICA
DEVELOPING COUNTRIES
WORLD

SOURCE: IEA Data Base and Analysis

High cost makes modern energy unaffordable for many and penalizes
competitiveness
Outside of North Africa, the cost of energy services is much higher in Africa than in most other parts
of the developing world, where costs range from US$ 0.05-0.10 per kWh. There are several reasons
for the high cost of electricity supply in SSA countries: (i) a majority of these countries are
dependent on imported oil; (ii) the frequent recourse to high cost, emergency power generation
often following drought conditions; and (iii) the poor quality of electricity supply in many networks
which has led to investment in captive power plant generation. Average historical costs of different
SSA power networks show wide variations: a few networks are based on low cost, indigenous
energy (e.g. South Africa on coal and Zambia on hydro) while a much larger number of SSA
networks have significantly higher total costs, in particular operating costs, reflecting their
dependence on higher cost imported fuels for thermal power generation.
Average Historical Electricity Costs, 2005 (US cents/kWh)

COUNTRY

Capital Costs

Operating Costs

TOTAL COSTS

Burkina Faso
Ghana
Kenya
Tanzania
South Africa
Zambia

7.0
6.0
5.0
8.0
2.0
4.0

17.0
8.0
8.0
8.0
3.0
4.0

24.0
14.0
13.0
16.0
5.0
8.0

SOURCE: Briceno-Shkaratan, 2005
3

Energy Poverty How to make Energy Access Universal, IEA, Paris 2010
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Costs of petroleum products are also high. A number of studies have documented the higher
landed costs of these products i.e. before tax, in SSA countries when compared with global prices
for the same products. Landed shipping costs of diesel at ports in SSA are typically 10-15% higher
than in Europe4. In addition, the transport cost of petroleum products from African coastal ports to
landlocked SSA countries adds further costs. The table below shows the variations in ‘landed’ i.e.
pre-tax, gasoline and diesel prices for different SSA countries.

SOURCE: Petroleum Markets in Sub-Saharan Africa, ESMAP, 2010

Even the lowest SSA pre-tax costs (in South Africa) are much higher than the corresponding retail
prices (in 2011) for gasoline and diesel in the North African countries of Algeria, Libya and Egypt.

A fragmented regional and continental market
Cross border power trade has yet to take off outside of the Southern Africa Power Pool (SAPP). In
SAPP about 10% of total consumption came from trade activities in 2008, but this share dropped
significantly thereafter due to generalized capacity shortages. However, even in the SAPP most of
the trade – e.g., South Africa-Mozambique, Zambia-Namibia – is governed primarily by bilateral
contracts. In West Africa, power trade is only 5% of total consumption, also structured through
bilateral arrangements.
Regional Electricity trade, 2005

Consumption,
TWh

Imports, TWh

Exports, TWh

Percentage
electricity
traded

CAPP

8.80

0.01

1.80

0.1

EAPP

13.41

0.28

0.18

2.1

SAPP

233.97

22.71

25.74

9.7

WAPP

28.63

1.63

2.04

5.7

Source: EIA, 2008.

In the meantime, many sub-Saharan African countries continue to experience an acute shortage in
energy supply, which will take time to eliminate. Expanding regional energy integration is an
essential step to improve availability at households’ level if the universal access goal is to be
achieved.

4

Sub-Saharan Petroleum Transportation Corridors, UNDP/World Bank 2003
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The incentive to pool energy resources is thus strong and led to the formation of regional power
pools in the 1990s.

A low capacity to attract commercial financing to meet investment needs
Africa’s investment needs in the energy sector are enormous, with the bulk of this investment
required in electric power. Estimates in the context of the PIDA study indicate that US$ 43 billion
annually will be needed in new investment to meet the total investment needs by 2040, which
compares with a current investment of less than US$ 5 billion annually. Given the magnitude of
future needs, private sector participation in power sector investment is essential. Worldwide, the
power sector has been successful in attracting private investment. In 2009, the power sectors in
South Asia and Latin America were able to attract $68.5 billion through private participation. In
contrast, private sector participation in Africa in 2009 contributed only US$ 450 million (equivalent to
10% of total investment). Unless SSA countries are able to attract private financing (through private
investment and/or access to the international and local financial market) in significant amounts, the
ambitious investment targets in power will not be achieved. A comparison of PPI by developing
region over the period 1995-2009 is shown below.

PPI Investment in Power by Region, 1995-2009

The high perceived risk of investment in the African power sector results from a combination of: (i)
high sovereign country risk of African countries5; and (ii) generally weak finances of the electric
utilities in most African countries. The issue of the high country risk is confirmed by the very low
credit rating granted by rating agencies indicating that amongst those African countries rated, only
six (marked in green in the table below) are rated “investment grade” (IG). A similar conclusion is
reached by the Export Credit rating of the OECD6, which gives the highest risk mark of 6 or 7 to
most African countries, with few exceptions7, sending a clearly negative message to potential
private investors.

Country

S&P equivalent rating

Notches below IG

Angola

B+

4

Benin

B

5

Botswana

A

Burkina

B

5

5

The prominence of sovereign political risk in the failure of private sector investment in the energy sector is
established in Ananda Covindassamy “Designing Strategies and Instruments to Address Power Project Stress
Situations” ESMAP Formal Report 329-09, 2009, which shows that more than half of power projects that failed,
or went through stress situations, were confronted by political risk, and that the frequency of occurrence of the
political risk is higher in Africa than in other regions.
6
See http://www.oecd.org/dataoecd/47/29/3782900.pdf for export credit risk rating as of 2011.
7
Algeria: 3; Botswana: 3; Egypt: 4; Gabon: 5; Morocco: 3; Namibia: 3; Nigeria: 5; South Africa: 3; Tunisia: 3.
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Country

S&P equivalent rating

Notches below IG

Cameroon

B

5

Cape Verde

B+

4

BB+

1

Gabon

BB-

3

Gambia

CCC

8

Ghana

B+

4

Kenya

B+

4

Lesotho

BB-

3

Egypt

Libya

BBB+

Malawi

CCC+

7

B-

6

Mali
Morocco
Mozambique

BBBB+

4

Namibia

BBB-

Nigeria

BB-

3

Rwanda

B

5

Senegal

B+

4

South Africa

BBB+

Tunisia

BBB

Uganda

B

5

Moreover, the evaluation of the creditworthiness of the energy sectors in Africa on its own is
generally discouraging, despite more than two decade of attempted reforms. Most African utilities
are under financial stress, with the exception of the utilities of South Africa, Morocco, Tunisia, Egypt,
Namibia, Botswana, Rwanda, and Cameroun (which demonstrates that, with the right Government
policies and right management, African utilities, either private or public, can be creditworthy).
As a result of well-known sector issues, including a culture of non-payment of electricity by public
as well as private consumers and poor utilities’ governance, compounded by political tariffs, the
cash flow of the utilities is too weak to make them partners in good standing for private investors in
the absence of scarce performance guarantees from institutions external to Africa.

A continent with the lowest CO2 emission per capita
Africa represents only a small fraction-just 3.6%- of world global carbon dioxide (CO2) emissions
per year, even though it has 14% of world population, reflecting the low energy intensity of the
economy as well as the low level of access to and use of, basic energy services (modern or
traditional). South Africa is the largest single emitter of CO2 emissions in the African continent,
reflecting the predominance of coal in power generation and the economy’s higher energy
intensity. Most African countries have emissions per capita at very low levels compared to other
countries.

8
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Emissions of Carbon Dioxide in Africa in comparison with OECD Countries

Africa should be able to maintain its low contribution to global carbon emissions as demand for
energy grows through (i) developing its large hydro resources; (ii) gradual replacement of coalbased power generation by lower carbon emitting fossil fuels such as natural gas and nuclear; and
(iii) development of its significant geothermal, wind, and in some cases, solar potential.

1.1.2

Conclusions of review of existing regional energy infrastructure and
programs

A number of important conclusions have emerged from a review of existing infrastructure and most
existing regional investments and are summarized below..

Performance of Regional Energy Infrastructure
Characteristics of the African energy infrastructure

 Africa’s power system has a capacity of only 167 GW (of which 120 GW of units with a
capacity >50 MW), making it the smallest continental power system in the world. Despite the
continent’s large hydro potential and the reiterated AUC commitment to develop this
potential, the African system is still only 29 percent hydro.

 Pipeline infrastructure serving continental or regional demand, whether oil, petroleum

products or natural gas, is very limited.
Refining facilities are also limited in capacity,
although numerous, often too small in scale to be economic while their product mix is
inadequate to meet continental demand pattern, with high demand for diesel and light
products.

SOFRECO Led Consortium : SOFRECO –MWH – NATHAN – SOFRECOM – SYSTRA – ASCON - CABIRA
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Coherence with the regional vision

 Very few infrastructure investments were built specifically to contribute to the continental
vision of regional integration or for the sharing of energy resources, resulting in a widespread
under-development of regional energy resources and trading.

 Most existing regional projects, in generation, transmission or pipelines, were based on

bilateral arrangements (or exceptionally on a trilateral basis) rather than as contributors to
the development of a regional market.

Performance of regional investments

 Existing regional investments perform below design capacity by about 25% due to poor

governance and short sighted management that is overly influenced by Governments, thus
jeopardizing their medium term sustainability in exchange of short term political gains from
under-priced services and non-payment.

 In general, regional energy investments have had a mixed performance and uncertain
benefits, undermining the confidence of countries in such regional investments due to:

- long and unpredictable gestation and development periods, and
- poor sustainability: most regional schemes are facing a major financial crisis.
In conclusion, regional investments in the energy sector in Africa have not performed well in
terms of attracting resources, or in supporting regional integration. The discrepancy between
the economic attractiveness of regional projects and their modest performance in mobilizing
financing and developing a regional market is the main challenge that needs to be addressed
by suitably empowered African continental and regional institutions. Innovative approaches
for structuring regional investments in a commercially viable manner are called for.

Issues and constraints to be addressed for regional projects accelerated
development
Issues and constraints to be addressed to accelerate the development of regional projects are:

 Weak and Inconsistent Support from Governments and Regional institutions, in political and
financing terms, for large regional energy schemes which need to be developed rapidly and
to operate sustainably. Support must be maintained through both the preparation and
operating phases.

 Slow consensus building, lack of resources for project development, and resulting delays in

project preparation affect regional projects. Governments, with the prompting of RECs/Pools
need to delegate substantial management authority to ad-hoc entities (SPVs) in charge of
project development very early in project preparation.

 Energy security enhancement through regional projects is a long term goal but a nationalistic

vision of energy independence can act as a short term barrier to regional energy exchanges.
While systems integration is expected to improve energy security in the long term. In
practice, the energy supply risk associated with the dependence on regional projects
remains a serious concern. The risk has two aspects: the risk of delay in project completion
with the possible consequent lack of timely availability of capacity on the domestic market
(regional projects have had longer gestation period than national projects) and the risk of
interruption of supply during operation period. The barriers to importing substantial part of a
country’s energy when economically desirable needs to be overcome.

 Regional energy projects are not adequately integrated into regional/continental and national

development plans. Existing regional projects were rarely designed and implemented as
part of a regional development plan. In general, they were developed based on bilateral
(exceptionally trilateral) interests of the countries concerned. In future, regional investments
need to be identified in the context of a continental and regional least cost regional
investment plan and subsequently endorsed by each country benefiting from the investment.

10
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 The political risk of regional projects often exceeds the risk level investors are normally

prepared to assume in Public Private Partnerships (PPP). The design of a mechanism to deal
with the longer term political and policy risks associated with large regional projects is an
essential aspect that needs to be addressed and suitable solutions can and should be
designed..

 Some parties in regional projects are not reasonably creditworthy.

National utilities in
financial difficulties cannot be expected to enter into long term commercial agreements with
a regional project company, as non-payment will inevitably occur. Regional projects can only
be developed between countries where the sector is either already financially sound or on a
credible path to ensure that creditworthiness will be achieved soon and maintained in the
long-run.

1.2

Results of the Energy Sector Outlook 2040

1.2.1

Energy Sector Outlook framework

An Energy Sector Outlook 2040 has been developed based on the African Vision for the energy sector
(see 1.1.1 above) and using an optimization model for electricity supply-demand balance (similar to that
used by the regional power pools over the past three years8 and the recent AICD study but extended to
cover North Africa and the horizon 2040) and projected gas and petroleum products supply and demand
balance. It is predicated on an average macro economic growth rate of 6.2% per annum for Africa over
the 2011-2040 period, differentiated by country.

1.2.2

Future demand

Several sector development scenarios were established, depending upon key policy options,
detailed below with one central scenario representing the preferred option. Projected demand was
determined as follows:

 For the power sector, primarily through the underlying GDP growth for each country,

industrialization prospects, population growth, access rate to modern energy, and expansion
of grid-connected electricity;

 For the gas sector, based on projected gas consumption from the power sector and
development of gas-based industries on the demand side, and prospects for gas resources
development on the supply side;

 For petroleum products, based on demand for power generation and transport, and on the
supply side, on prospects for the development of continental refining capacities and imports.

 Africa can catch-up and eliminate the energy gap while maintaining/improving its

competitiveness and reducing poverty.
However, to achieve this objective and reach a
household access rate to electricity in all regions of no less than 60% in any country by 2030,
it would have has to meet the following targets in terms of increase of power capacity, and
investment requirements, including investment in distribution to enable expanded access.

8

In particular the SAPP, WAPP, EAPP, CAPP and the Maghreb countries
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Energy Demand Prospects and petroleum products investment 2009-2040
Total
Period

2009

2020

2030

2040

127,5009

212,858

395,864

694,444

6.6%

6.4%

5.8%

6.0%

85,307

183,007

298,580

556,894

54%

64%

69%

Investment in Access ( $ billion)

23.3

39.0

34.1

96.5

New Regional Gas Pipelines (‘000 km)

6.5

3.0

3.9

12.5

New Petroleum Product Pipelines (‘000 km)

2.0

2.0

2.0

6.0

Electricity Capacity in MW
Annual Growth rate of Capacity in preceding 10 years
Increase over the period (MW)

39%

Access Rate

For all Africa, Including North Africa: a five-fold (5.4) increase in power capacity by 2040 (6% per
annum) to sustain a continental annual average economic growth rate of 6..2% percent over this
period and an annual energy demand growth rate of 5.7% (taking into account the potential for
energy efficiency gains).

 Demand by Region:
The electricity demand projections were estimated for each country and aggregated at the
regional and continental levels. The main findings were as follows:

- Demand for power over the African continent is projected to increase by 540% over the
period 2011-2040
- Demand from Industry (excluding self-generation in many mining companies) will
increase by 5% p.a and reach 1,806 TWh by 2040 compared to 431 TWh presently, a fourfold increase
- Demand in the poorer regions will increase relatively faster than in the higher income
regions as these regions grow at relatively higher GDP rates and catch-up with the rest
of the world.
- The period 2011-2025 will see a sharp transformation of African society, with electricity
reaching low-income households in the main urban areas, and a majority of households
in peri-urban and rural areas.
- No country will have an access rate below 60% by 2040 including fragile, low income
countries.
Electricity Peak Demand and Access rate by Region

9

2009

2020

2030

2040

COMELEC Peak Demand in GW
COMELEC Access Rate

62,354
96%

105,219
96%

204,758
97%

360,786
97%

SAPP Peak Demand in GW
SAPP Access Rate

50,957
25%

76,610
41%

116,049
58%

179,794
63%

WAPP Peak Demand in GW
WAPP Access Rate

8,204
45%

17,864
58%

45,748
65%

98,757
67%

CAPP Peak Demand in GW
CAPP Access Rate

3,915
21%

7,409
37%

15,713
51%

30,114
63%

EAPP Peak Demand in GW
EAPP Access Rate

26,906
37%

49,625
49%

93,728
62%

169,192
68%

Units with capacity above 50 MW

12
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In line with the energy vision and objectives for Africa, the power supply mix of Africa will shift over
time toward more hydro based power generation and less hydrocarbon based generation, as large
regional projects are implemented. The shift will be gradual over time and gas fired generation will
continue to hold a significant share in new capacities because of the long lead time of
development of large low cost hydro projects and the strong comparative advantage of Nigeria and
North African countries with gas fired generation. In total, Africa will progress significantly toward
low-carbon power generation.

Future Low and high GHG emitting technology in Africa

Power Generation Installed Capacities
47 countries of the continent
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Structure of Energy Supply High /Low GHG emission technologies
2010

2020

2030

2040

COMELEC Thermal (MW)
COMELEC Low GHG (MW)

60,487
1,867

103,107
2,109

202,247
2,511

358,354
2,422

SAPP Thermal (MW)
SAPP Low GHG (MW)

36,113
11,536

33,632
33,812

31,209
80,047

48,776
116,914

WAPP Thermal (MW)
WAPP Low GHG (MW)

8,226
7,632

10,702
18,946

40,838
22,618

111,828
25,594

CAPP Thermal (MW)
CAPP Low GHG (MW)

1,103
2,962

2,719
10,128

7,857
39,872

15,544
61,992

EAPP Thermal (MW)
EAPP Low GHG (MW)

27,024
8,226

33,386
35,473

48,164
54,061

91,687
60,249
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1.2.3

Main findings on investment needs

The investment implications of the challenge to meet both rapid energy demand growth and
increased access are formidable.

 A huge capital investment is needed in the power sector to meet future demand: USD 42

billion of annual capital investment required which compares with a current annual
investment of less than one quarter of this amount at present.

 Investment in transmission is substantial, at US$ 5.4 billion per year. However, it should

be emphasized that the investment pattern for transmission is different from the pattern for
generation: the transmission investment program is heavily front loaded, whereas the
generation program tends to be back loaded. The investment pattern in transmission is
explained by the need to provide access to regional generation facilities early in the process
to avoid investment having to be made in small generation units to meet the demand in the
years prior to 2025. After 2025, transmission investments are needed more for reinforcement
of existing lines. An important conclusion is that investment for regional integration should
focus initially, and heavily, on transmission;

 A small investment amount i.e. US$ 3.7 billion per year is needed to ensure no country
has an access rate below 60 percent by 2040;

 Investment in regional gas pipelines, petroleum product transport represents a

significant US$ 1.3 billion per year, considerably more than in the past, but a smaller amount
compared to the power sector. It should be noted that PPP financing is generally easier in
the hydrocarbon transport sector than in the power sector, so meeting the financing
requirements for the development of this sector is likely to be less challenging.
Total National and Regional Capital investment, in million 2011 USD

In MUSD

Investments
Generation

Invest.
Access

Invest.
Interconne
ction

Invest gas
& PP
Pipelines

Total
Investment

Investment over the period (US$ billion)
2014-2020

191,874

23,388

85,312

8,000

308,574

2021-2030

324,194

39,046

48,464

12,000

423,704

2031-2040

345,656

34,110

6,741

15,000

401,507

2014-2040

861,724

96,544

140,517

35,000

1,133,785

2014-2020

31,979

3,898

14,219

1,333

51,429

2021-2030

32,419

3,905

4,846

1,200

42,370

2031-2040

34,566

3,411

674

1,500

40,151

2014-2040

33,143

3,713

5,405

1,346

43,607

Annual investment (US$ million)

 Regional Integration will save a significant USD 33 billion p.a. on average (17%) in power
generation costs, with greater savings occurring in the period 2020-2040 as power becomes
available from large regional hydro developments. Investment costs, however, are higher in
the Regional Integration scenario due to the emphasis on capital intensive large hydro
plants, whereas fuel costs are significantly reduced.
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Gains achieved through Regional Integration in the power sector (billion USD)

Integration gains

2014-2019

2020-2029

2030-2040

Total

Annual Gain

-74

274

661

861

33

 Financing the large capital investment requirements of the power sector will be the main

challenge over the 2014-2020 period in particular. Only one quarter of this amount is currently
being invested. Consequently, new sources of finance will need to be opened up, in
particular domestic energy sector generated resources and both domestic and international
commercial sources of finance.

- International aid (OECD, non-OECD and international organizations) will cover about 20%
of the needs particularly in the early period. There remains a very large financing gap of
US$ 38 billion per year over the 2014-2020 period, which will decrease after 2020.
- Private sector financing per year will have to increase at least ten-fold from its present
level of US$ 1 billion per year over the 2014-2020 period
- Sector cash flow per year would have to increase five-fold from its present level of US$ 3
billion per year to cover the investment gap over the 2014-2020 period.
- The remaining gap of US$ 38 billion per year over the 2014-20 period and US$ 12 billion
per year over the 2020-2030 period will have to be met through extraordinary support
from donors, accelerated recovery of the sector cash flow and private sector financing.
It will require that the sector cash flow and business climate improve rapidly to allow the
energy sectors to meet private sector financing criteria and secure improved credit
ratings to give access of the energy sector to the international financial market (allowing
the issuance of bonds or similar financing instruments).
Financing needs of the energy sector, in billion 2011 USD

2011-20

2021-20

2031-40

Average

ODA
Non-OECD
TOTAL Annual financing from Donor Sources

5.0
4.0
9.0

8.0
10.0
18.0

14.0
15.0
29.0

9.6
10.5
20.2

Private Sector
Sector cash flow
TOTAL Resources

1.0
3.0
13.0

5.0
7.0
30.0

10.0
15.0
54.0

6.0
9.2
35.3

50.1
1.3
0.2
(38.6)

41.2
1.2
0.2
(12.6)

38.7
1.5
0.2
13.6

42.3
1.3
0.2
(8.5)

Resources

Financing Needs
Financing Needs Power
Financing Needs Pipelines
Financing Needs Petroleum P.
GAP

Overall, the Vision 2040 for the Energy Sector in Africa and the corresponding objectives translate
in the following key figures:

 A 5.4 -fold increase in power demand
 An access rate multiplied by three with no country with less than 60% access rate
 An annual investment of USD 43 billion per year of which 1/3 needs to be self-financing and

private sector investment, requiring sweeping reforms in the management and governance of
the power sector

 A gradual shift toward low GHG emission power generation and exploitation of hydro
potential made possible by the development of large regional sites
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 An affordable investment in Access of US$ 3.7 billion per year
 An accelerated development of gas pipelines with some 13,000 km of new gas pipelines for
continental needs, likely to be financed under PPP

 A slowly developing petroleum product pipeline system due to the dispersion of demand
centers, with some 6,000 km of new pipelines, to be financed under PPP

 A significant investment in refining capacity of US$ 1 billion annually, entirely financed by the
private sector.

1.2.4

Access

In total, Africa needs to invest 96 billion over the 2014-2040 period to reach an access rate of 69%.
The investment needs are concentrated in the 2014-2035 period, reaching a relatively modest peak
of US$ 3.9 billion a year investment to connect 140 million households or 800 million persons in
Africa. The cost estimate suggests that funding may not be the main challenge to meeting the
Africa Energy Vision and REC priorities of accelerated access. Moreover, it should be noted that
only a fraction of that cost is to be borne by the utilities or governments in the short run, as
consumers are expected to bear about half of the cost as connection charges to be paid partly
upfront and partly through deferred payments.
Annual Investment in Access needed to achieve access rate objectives 2011-2040 (million US$)

The evaluation of the investment required by REC is given below.

 EAPP with a large population of 400 million and a low access rate of 36% needs most
investment (US$ 1.52 billion per year);

 WAPP, with a smaller population of 300 million and a low access rate of 44% needs
significant but lower investment (US$ 1.1 billion per year);

 SAPP has a lower population of 244 million, but the low access rate of 24% requires nearly as
much investment as WAPP; it needs US$ 0.95 billion per year;

 CAPP has a low access rate of 20% and needs to make special efforts to reach the 60% plus
access level, but because of its relatively small population of 150 million, it needs to invest
only US$ 0.95 billion per year; and

 COMELEC, with a population of only 160 million and a current access rate of 96% needs
relatively little investment in access (US$ 0.276 billion per year).

16
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Investment in access by REC, 2011-2040 in million US$

2011-20

2020-30

2030-40

Total

COMELEC

3,048

2,747

2,218

8,013

WAPP

11,724

10,927

9,583

32,234

SAPP

8,510

11,144

7,816

27,470

EAPP

12,683

17,537

14,084

44,304

CAPP

4,102

5,689

5,022

14,813

Investment in Access 2011- 40

1.2.5

Development of the interconnection system

The regional network
The maps below show the need for reinforcement of existing lines, or the construction of new lines,
with the flows indicated in MW. The conclusions are:

 Systems integration requires the development of a network with higher energy security

“loops” rather than the construction of “transmission highways” between major supply and
demand centres.

 By 2040, the connection between Egypt and South Africa with a branch to the Great Lake

region should be reinforced; The WAPP/CAPP/SAPP should be connected along the western
coast of Africa,

 The WAPP coastal line from Senegal to Nigeria through Sierra Leone, Liberia, Ghana, Guinea
should be reinforced as well as a line from Nigeria to Cote d’Ivoire through Niger and Burkina

 The coastal line between Morocco and Egypt through Algeria and Libya should be
reinforced.
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Interconnection system and flows 2020

Interconnection and flows 2040

Interconnection Investment Needs
The investments in regional transmission are heavier in the 2014-2020 period with a total of US$ 85
billion (US$ 14 billion per year), when REC interconnection is implemented, and intra-REC smaller
lines are reinforced. The high estimated cost of reinforcement of the transmission system to allow
an optimal development of the power systems and their integration illustrates the domestic focus of
transmission systems and the backlog in transmission capacity due to insufficient financing.
Investment in Interconnection (million US$)

Invest. In Interconnections

Investment over the period
2014-2020

85,312

2021-2030

48,464

2031-2040

6,741

2014-2040

140,517

Annual investment

1.2.6

2014-2020

14,219

2021-2030

4,846

2031-2040

674

2014-2040

5,405

Investment in Generation by REC

Investment in power generation under the Moderate Integration scenario have been allocated by
REC/Pool, based on the location of the plants. The regional allocation of investments to be
implemented as national as well as regional projects is given below.
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Annual Investment in generation by Power Pool in US4 million per year

WAPP Investment in Generation
WAPP needs to invest US$ 3.2 billion annually, mainly in thermal generation because of its limited
hydro potential and the important role of gas fired plants in Nigeria. Investment in hydro tend to be
concentrated in the 2011-20 period, then, the hydro potential is exhausted and thermal takes over.
WAPP investment in Generation in million US$

Hydro

Thermal

Total

Annual
investment

2011-20

10,539

3,693

14,232

1,581

2020-30

5,324

23,483

28,807

2,881

2030-40

3,348

46,468

49,816

4,982

2011-40

19,210

73,643

92,854

3,202

CAPP Investment in generation

CAPP needs to invest US$ 4.2 billion per year, mainly in hydro power and after 2020, due to
the long development of large hydro projects including Inga. To the difference of other
RECs, investments are heavier in the post-2020 period.
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Hydro

Thermal

Total

Annual
investment

2011-20

9,592

2,142

11,734

1,304

2020-30

52,659

3,584

56,244

5,624

2030-40

46,382

7,597

53,979

5,398

2011-40

108,634

13,323

121,956

4,205

EAPP Investment in Generation
EAPP’s investment program is significant, with US$ 7.3 per year, mainly in therma in Egypr in
particular. Large hydro plants in Ethiopia are concertrated in the pre-2030 period, by which
time the main hydro sites are fully developed and future demand is met through thermal
capacities.

20

Hydro

Thermal

Total

Annual
investment

2011-20

31,648

29,163

60,811

6,757

2020-30

37,265

26,293

63,559

6,356

2030-40

1,273

87,512

88,785

8,879

2011-40

70,186

142,969

213,155

7,350
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SAPP Investment in generation
SAPP’s investment program in generation amounts to a large US$ 15.3 billion annually. It is
mainly thermal, due to the development of a large number of nuclear plants in South Africa,
particularly after 2020.

Hydro

Thermal

Total

Annual
investment

2011-20

17,838

63,247

81,085

9,009

2020-30

50,211

157,556

207,766

20,777

2030-40

37,571

118,015

155,586

15,559

2011-40

105,619

338,818

444,437

15,325

COMELEC Investment in Generation
COMELEC’s capital investment of US$ 3.3 billion annually, is mainly in thermal generation,
through the development of gas fire capacities. Investments are concentrated in the post2018 period when the export capacity to Sub Saharan Africa will develop,
Total

Annual
investment

Hydro

Thermal

2011-20

402

14,747

15,149

1,683

2020-30

675

42,121

42,796

4,280

2030-40

0

38,656

38,656

3,866

2011-40

1,077

95,524

96,601

3,331
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1.2.7

Sector Long Term Financial Sustainability

Based on the investment program for the Moderate Trade Scenario, including investment in access,
O&M costs, fuel costs for the same scenario, and assuming that 70% of future investment will be
financed through debt with a maturity of 20 years and an interest rate of 7%, and 30% from sector
10
equity , a preliminary estimate of the sector cash flow needs has been prepared and is presented
in the graph below, which does not include, however, expenditures in maintenance of existing
assets and distribution costs and losses.
Sector Cash Outflows Excluding Distribution and Maintenance of Existing assets (in million US$)

The conclusion is that the sector cash outflows increase slowly until 2035 and accelerate thereafter.
The reason is that by 2035, the best known economical hydro potential of Africa has been
exhausted to satisfy the growing demand, and higher cost thermal plants have to be developed
jointly with less economical hydro plants from 2035 to 2039, and after 2039 all hydro opportunities
have been exhausted and all sites equipped, so the additional demand has to be met entirely from
thermal capacities.
The corresponding wholesale high tension tariff excluding distribution costs has been calculated,
based on the future demand of the Energy Outlook 2040. The corresponding tariff is presented in
the graph below.

The interest and service on the existing debt is not taken into account

10
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Projected Average Tariff (2011 US$/kWh)

Several important conclusions emerge from the average Africa tariff outlook:

 No significant tariff increase at the wholesale level is needed to finance the sector expansion

and access program: tariff remains between US cents 8 and 11/kWh (to which about 2 to 4
USCents/kWh for distribution cost should be added), which is reasonable by international
standards and comparable to Europe;

 The integration will maintain the tariff at an affordable level, but will not allow a significant
reduction compared to the present level11;

 The period 2011-2019 sees an increase in wholesale tariff, as large low cost sites are not

ready to produce for another 5 to 6 years and thermal plants have to be brought in to fill the
gap. The 2019-2035 period sees a slow decrease in tariff due to the development of large
low cost hydro sites, but after 2035 tariffs increase as the best investment opportunities are
exhausted;

 The power sector can afford the envisaged investment program provided the collected
tariff matches the nominal tariff and the effectively collected revenues are close to
USCents 14/kWh.

1.3

Outlook related Risks

 The main Outlook risks relate to the sector ability to raise the financing needed to meet
future demand. A preliminary estimate suggests that if financing is limited to the present
sources (IFIs and bilateral, non OCDE, and slowly improving sector cash flow and private
financing), sector capacity shortages will represent about 35% of the demand from 2020 on,
with dramatic consequences for Africa’s growth potential.

 Africa’s large hydro sites offer the lowest cost electricity but high capital costs, lengthy
implementation, and drought vulnerability need also to be assessed in the risk strategy

11

With a wholesale tariff of USCents 10/kWh plus USCents 3/kWh, the retail tariff would be about USCents 13/kWh on average
for all Africa, which is within the range of present full cost recovery tariffs ranging from USCents 10 to 14/kWh, subject to in
depth country analysis, excluding the cost of emergency capacities which add a temporary surcharge to the cost of electricity.
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2. ENERGY STRATEGIC
FRAMEWORK
The conclusions of the Africa Energy Outlook 2040 are the basis for the formulation of a Strategic
Framework for the Energy Sector. The Strategic Framework reflects the vision for Africa’s energy
sector taking into account the main objectives that have been expressed by the Heads of State,
Ministers of Energy, the RECs and the Power Pools.

2.1

The African Energy Vision, Objectives and Strategic Options

2.1.1

The African Energy Vision and objectives

The main Continental Vision and Policy Objectives have been articulated in different conferences
and assemblies of the African Union (AU) such as the declarations at the World Summit on
Sustainable Development in Johannesburg from August 26 to September4, 2002; the Declaration of
the 12th AU Summit held in February 2009 in Addis Ababa, Ethiopia; the Resolution of the Energy
Ministers Meeting in Nairobi, Kenya, in May 2004; the De4claration of the Ministers responsible for
Water and Energy meeting in Johannesburg, South Africa, from March 8 ti 9 2006; the Decision of
the First Conference of African Ministers in charge of Electric Energy held in Addis Ababa, Ethiopia
from March 20 to 24, 2006; the Declaration of the First African Union Conference of Ministers in
charge of Hydrocarbons (oil and Gas) held on December 14, 2006 in Cairo, Egypt; and more
recently, the Declaration of the Conference of Energy Ministers of Africa (CEMA0 HELD IN Maputo,
Mozambique, on November 6, 2010.
The driving Vision is to harness all African energy resources to ensure access to modern
energy for all African households, businesses and industries by developing efficient, reliable,
cost0effectivea and environmentally friendly energy infrastructure resulting in poverty
eradication and vigorous sustainable development of the continent
Ministers, in particular, highlighted Regional integration as a preferred strategy to develop the
energy potential, particularly the hydroelectric potential of Africa, as a major renewable energy
option for energy security and climate responsive economies.
They also committed to promoting other renewable energies as a preferred strategy and
integrating regional gas, oil pipelines and refinery projects, as well as jointly exploring and
exploiting cross-border oil deposits.
The strategic objectives which proceed from the Vision, at sub-regional, regional and continental
levels and embraced by PIDA are:

24
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OBJECTIVES

STRATEGIC POLICY INITIATIVES

Ensure energy security for
economic and social
development

 Through developing fully Africa’s energy resource

Achieve energy integration by
increasing regional and
continental energy trade

 Through fostering regional and continental cooperation

Lower the cost of energy to
improve access to basic energy
services for Africa’s population

 Through diversifying the energy mix and by pooling

Create a conducive climate for
direct investment

 Through harmonizing legal and regulatory frameworks

Reduce Greenhouse Gas (GHG)
emissions and address climate
change issues

Through promoting the development of renewable energy,
in particular solar energy

potential – in hydropower, petroleum, geothermal, coal,
and renewable energy
and by highlighting the importance of regional projects,
especially electricity interconnections

national energy resources so as to deliver energy
production at affordable costs
for energy trade

Continental Energy Policy Log Frame
OBJECTIVES

1. Ensure
energy security

STRATEGIC POLICY

EXPECTED

INITIATIVES

OUTPUTS

 Develop fully Africa’s
resource potential –
esp. large-scale and
integrating regional
and continental
hydro schemes

 Development of
hydroelectric
potential of main
regional hubs :

 A.West AfricaNiger/Senegal
/Gambia rivers

EXPECTED
OUTCOMES

 African
continent has
reduced
dependence on
imported oil by
2020, 2030 and
2040

 B.Central AfricaInga/Congo river

 C.Southern Africa -

PROGRESS
INDICATORS

 Coordination
Commission for
major hydro is
established

 Increase
hydroelectricity
production from
Inga and other
reg.hubs by 2020
vs 2010

 Inter regional

Mozambique/Zam
bezi

power purchase
agreements
signed

 D.East AfricaEthiopia/Nile

 Interconnection
of reg. power
pools

2. Achieve
regional
integration in
energy

 Foster sub-regional,
regional and
continental
cooperation in
energy through
pooling of resources

 Increased regional
and continental
electricity
connections by
2020;

 Increased regional
and continental
gas pipeline
infrastructure by
2020

 Increased
continental and
regional energy
trade by 2020

 Number of new
regional
interconnections
in power and gas
between 20112020

 Share of power
traded in each
REC
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OBJECTIVES

3. Lower the cost
of energy in
order to improve
access

STRATEGIC POLICY

EXPECTED

INITIATIVES

OUTPUTS

 Promote efficient

use of infrastructure
by diversifying the
continent’s energy
supply

4. Create a
conducive
climate for sector
investment

 Harmonize legal and

5. Reduce GHG
emissions

 Promote renewable

regulatory
frameworks

energy potential,
especially hydro,
geothermal and
Sahara solar energy

 Development of

Africa’s large
hydro resources to
displace higher
cost oil imports

 Direct private
investment in
regional electricity
networks

 Finalize studies to
develop solar
potential of
Sahara;

 Extend studies to

other areas of
African continent;

 Launch
geothermal risk
mitigation fund

2.1.2

EXPECTED
OUTCOMES

 Access to basic
electricity
services
increases in
each region

 Expanded
regional
investment
programs due
to increased
financial
resource
mobilization

 Reduction in

aggregate GHG
emissions by
2020 over
African
continent
compared to
2010

PROGRESS
INDICATORS

 Number of new
hydro sites
developed;

 Share of hydro in

Africa’s total
power generation

 Total private
sector investment
(PSI) in regional
electricity
networks

 Establish

ministerial
advocacy group
for renewable
energy;

 Annual

investment in
renewable energy
as % of
investment
derived from
fossil fuel sources

Conclusions of review of the existing regional institutional framework

For a decade or more, Africa’s main continental and regional bodies have been actively involved in
putting in place a sound policy and institutional framework for promoting regional energy trade.
The main focus has been on expanding electricity exchanges between countries. Trade in natural
gas, hitherto almost entirely confined to the North Africa region and involving mainly gas exports to
Europe, is beginning to receive more attention, as evidenced by the WAGP, the SASOL pipeline
from Mozambique to SA, and the renewed interest in the Trans-Saharan gas pipeline from Nigeria to
Algeria. Potential trade in new and renewable energy sources, in particular solar energy and wind,
is also drawing more attention as evidenced by the long term DESERTECH initiative and the
development of wind resources in Morocco for export.
The strategy adopted in most regional areas has been to create regional power pools to support
the expansion of regional electricity trade. Experience in developing regional power pools in Europe
and North America, and more recently in Central America and East Asia, has recognized the
importance of having an adequate policy and institutional framework to help achieve the goals of
regional integration –namely, lower the cost of electricity, improved reliability and quality of supply,
and enhanced security-, but it concluded also that although regional institutions are an important
enabling factor, they may not generate exchanges by themselves, and their performance in terms
of facilitating the development and construction of regional generation and transmission
infrastructure has been lacklustre.
The main conclusions of the review of the effectiveness of regional energy strategies are mixed:

Concrete achievements are disappointing


26

Good institutional progresses achieved so far have not led to effective regional integration
in operational terms. Despite strong commitment and impressive progress made in putting
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in place sophisticated regional institutional and regulatory frameworks, electricity trade
remains a small share of power generation in all regions (< 5%) and has not grown
measurably over the past decade. The number and size of regional (excluding bilateral)
investments in generation and transmission has not increased significantly.


Institutional progress in the hydrocarbon sector has been slow, with modest results on the
ground. The African Petroleum Fund is developing slowly; natural gas trade remains limited
and has expanded only modestly, mainly in West Africa and in the Southern Africa regions;
small coastal refineries serve essentially domestic demand at a high cost and ignore the
regional market.

Institutional regional integration framework remains weak in operational terms


In most regions, there has been strong commitment as well as measurable progress
towards establishing a basic legal and regulatory policy framework for regional electricity
trade, but institutional capacity and staffing problems continue to be serious constraints in
most regions and severely limit the capacity of the regional energy institutions to be a
driving force for the development of regional infrastructure and trade;

Integration of regional potential and priorities in national strategies is incomplete


Regional plans need to be updated taking into account continental energy strategy and
synchronized with national plans which, in turn, should take into account regional priorities
and trading potential;



Due to weak support for the timely implementation of regional projects identified under
regional priorities, many countries resort to emergency domestic high cost capacity
investment12 at a considerable cost to the economies.



Trade in new and renewable energy sources, although recognized as a priority, is nonexistent, as no regional mechanism exists to support their development.

Steep barriers to implementation of regional projects


Project preparation funding remains ad hoc and opportunistic, resulting in significant delay
in preparation and indefinite postponement of major urgent projects



Low creditworthiness of regional entities and most potential off-takers or service users and
lack of credit enhancement mechanisms make PPP for large regional projects a challenge.

In light of these conclusions, the specific recommendations for the future integration of energy
systems are:

 Integrate Regional planning and National plans- Despite being given authority to prepare

regional investment plans, regional planning bodies do not have a clear mandate and
capacity to implement or coordinate the implementation of investment projects in support of
regional integration. As a result, regional investment plans are often put aside, despite
offering significant benefits in investment cost savings when compared with the alternative
costs of national investment programs. For this to change, national investment decisions
must be guided primarily by least cost considerations in a regional and continental
perspective; continental as well as regional priorities and options need to be integrated in
national plans, which should be discussed at regional level before adoption at the national
level13.

12

An example can be found in Rwanda and Burundi where emergency diesel fired capacity have been in operation for several
years, at a high cost, whereas low cost alternative capacities on the Ruzizi river or at Ruzumo Falls for example have been
identified as regional priorities and could be developed as a priority.
13
Consultation with the Power Pools led to the conclusion that (i) representatives of the utilities of member countries do not
participate actively in the regional planning process, and (ii) the Pools are loosely consulted on national plans.
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 Revamp the Institutional Framework for Preparing Regional Investments. The current

institutional framework for preparing regional investments is not effective.
Both
implementation capacity weaknesses and the budget requirements for project preparation
need to be addressed. Presently, project preparation financing funds are scattered between
at least 23 entities for the energy sector. A special fund federating all existing funds needs
to be put in place and reserved exclusively for energy project preparation, or at least, a
single window to access the various funds needs to be put in place14. Given the huge
regional investment requirements, a new institutional approach should be adopted to ‘fast
track’ the preparation and development of regional projects, especially large regional
investments (see Chapter 4).

 Develop a Financing Strategy. An important challenge to be met for expanding electricity

trade and integrating energy systems is indeed financing the implementation of regional
investment programs. The investment financing needs far exceed the resources likely to be
available from traditional donor sources. Consequently, alternative sources of financing will
have to be tapped, namely, (i) the power sector’s own cash flow as well as (ii) commercial
sources. However, these sources will be difficult to mobilize since the financial position of
most national utilities in Africa, with few exceptions, is weak due to Governments’ pricing and
payment discipline enforcement policy. Unless this policy issue is addressed in each region,
it will remain an insurmountable constraint to mobilizing the resources needed to finance
regional (as well as national) energy investment programs, and capacity shortages will
worsen in the coming years.

 Revise the mandate of regional institutions to clarify their role and authority for the

development of regional projects for energy system integration in support of Continental and
Regional policies. The capacity of RECs and Pools is geared toward general policy
coordination, development of regional regulatory frameworks and preparation of regional
studies15. Their role and responsibility for the development of regional projects and the
construction of regional generation and transmission projects is not clear:

- The role of the RECs and Pools should be to (i) obtain timely political consensus,
- Entrust early project development to project specific development entities (Special
Purpose Vehicles, SPVs) established under the auspices of the REC/Pools jointly with the
Water Basin Authorities in the case of hydro projects (but separate from these entities)
and including only stake holding countries; and
- Ensure that implementation is entrusted to Special Purpose Regional Companies for
generation (under PPP, to all extent possible) or Regional Transmission Companies
operating autonomously on a commercial basis.

2.2

Strategic Options

2.2.1

The alternatives

Decisions on the choice of fuel technology as well as decisions that stipulate a target for renewable
energy’s contribution in new power generation and/or assign a cost to carbon emissions each have
an important bearing on the cost of meeting power demand. The different implications of these
choices are discussed below.

14

For example, the model of PPIAF or ESMAP for pooling of funds from different sources may be considered..
Regional institutions often lack the minimum funding contributions committed to earlier by member states as well as key
staff to undertake their basic mandate. The end result is that regional institutions frequently become dependent on external
funding from bilateral and multilateral agencies to finance minimum admin and operating costs.
15
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 The respective roles of hydro, gas, and coal for power generation. With the level of future

demand set, the key investment decisions still to be made concern the respective roles of
hydro, gas, and coal in future power generation. Too strong a focus on hydro beyond the
economically optimum level will increase upfront financing needs, compounding the issue of
mobilizing scarce financial resources and increasing the cost of supply to populations with
limited capacity to pay. On the other hand, a reasonable focus on hydro will increase energy
security and reduce the carbon footprint of power generation. Hence, a reasonable balance
needs to be found.

The options are therefore to:

 Give a special role to hydro per se, favouring those countries with large hydro potential
against countries with either

- non-tradable gas resources (i.e. small or medium size fields, not large enough for export
as LNG) or
- coal resources (whose quality is below international grade or too distant from export
points) or



Establish the optimum hydro/non hydro mix based on the (a) minimization of the full cost
of supply, (b) vulnerability to drought of a number of Africa’s hydro power systems, and (c)
taking into account the longer implementation period of hydro-based investments when
compared to thermal based systems, especially natural gas;
Whichever option is agreed will have to be endorsed, and complied with, at national as well
as regional levels, and its cost implications accepted.

 The adoption of mandatory targets for generation from non-hydro renewable energy .

While the cost of these technologies may decrease in the long term, the issue now for Africa
is whether to prioritize these technologies at a cost, or to defer investment until they have
become price competitive and can be included in the energy mix without penalizing
consumers or the competitiveness of its economies.

 The pace of increase in Access. The objective of achieving universal access for all African

countries is a cornerstone of the continental energy policy. The time horizon for achieving
this objective is not set under the Africa Energy Vision, so the time horizon for achieving the
AUC objective is an important parameter for sector planning purpose. The main issue may
not be financing of access programs, but the technical and administrative capacity to
multiply by twenty or more the annual number of connections compared to the present
situation. One alternative is to adopt a very ambitious implementation schedule aiming at
universal access within fifteen or twenty years. Under this option major capacity building
efforts in the public as well as private sector will be required to develop technical and
managerial capacities quickly; significant Government subsidies to the utilities or to private
operators will be needed to accelerate implementation and motivate new entrepreneurs.
Alternatively, a more gradual approach may be considered, aiming at universal access in the
longer run. This approach will be less demanding on technical and management capacities,
which will build over time, and require less financial support from the Government to
accelerate implementation. On the other hand, it implies that a significant proportion of the
population will get access at a later date. Between the accelerated access alternative and
the “business as usual” alternative, a balance needs to be found to improve rapidly access
rate without depleting other energy sector activities of scarce technical, financial and
managerial resources.
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 In regard to refineries, the choice is between policies of developing an African refinery

capacity for continental needs, or the development of refineries in Africa to capture business
opportunities on the world market as new oil discoveries are made on the African continent.
In both cases, refineries should be developed on a purely commercial basis to avoid
repeating past experience, which led to the development of state owned refineries, with
significant underutilized capacity that is subsisting on massive government subsidies. The
risks with investment in new refinery capacity aimed at meeting demand on the African
continent is that any new refineries may need economic protection from imported products
to maintain their competitiveness- at a cost to the African economies; also, they tend to lead
to the development of vertically integrated monopolies, at a cost to consumers. In contrast,
the development of privately owned refineries operating on a competitive world market
would ensure that the refineries operate efficiently and avoid the additional cost to the
economies brought about by any need for import protection. However, the private sector will
only invest in refineries oriented toward the African market provided there are fundamental
guarantees, such as ‘take-or-pay’ contracts with up-front payments. Typically, markets in
Africa will need support to achieve the requisite credit-worthiness to support such investors.

 In regard to petroleum products pipelines, the pipeline systems have significant

advantages over traditional transportation systems, i.e. road and rail, because of their lower
unit transportation costs. However, offsetting part of these advantages are the high upfront
capital investment costs, large distances across Africa, the often difficult terrain, and the
need for a guaranteed minimum market before committing to investment. For these reasons,
the selection of pipeline investments needs to be made judiciously. Given the lack of crude
oil resources in most Southern and Eastern African countries and the higher demand growth
for petroleum products, this regional area would benefit most from new investment in
product pipeline infrastructure.

2.2.2

Selected options to meet demand and the required investment

The proposed options for designing and implementing the regional PIDA programme are the
following:

 Prioritize hydro up to a reasonable level. The proposed approach avoids arbitrarily

penalizing countries with significant endowment in fossil fuels (coal or gas). This approach is
also in line with the AU strategy “Hydro 2020”.

 Imposing no limit on the development and financing of large regional projects. Under

this option large regional investment projects will become feasible under PPP structures, with
a significant impact on generation cost as the most cost effective site become feasible
projects. The option retained is that a guarantee mechanism for regional projects will be
developed and therefore, no limit to the size of regional projects will be imposed.

 No quotas for the share of non-hydro renewable energy in future power generation but

recognize in the planning process that the cost of RE technologies is likely to decrease
in the future, making them more competitive on a least cost basis, particularly considering
that in parallel, the price of fossil fuel will increase.

 Limit the development of large gas pipeline networks for regional and continental

consumption in recognition of their (i) high capital investment costs; and (ii) the priority
granted to large scale hydro for power generation in the Energy Outlook 2040 which is
intended to substitute hydro plants and power transmission for coal and gas fired plants and
pipelines, thereby reducing overall African demand for gas. However, selected gas pipelines
may still be considered as important trans-African infrastructure, given the shorter
development time in comparison to hydro. This is especially the case in countries with small
to medium sized reserves that currently lack LNG export potential. Such countries would
include Tanzania, Mozambique, and Ghana, based on 2011 proven reserves data.

 Consider investment in new petroleum refineries only if financed with private sector

participation and/or a strategic partner- and only in the perspective of the global international
petroleum product market rather than in a narrower African market perspective.
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2.2.3

Building up a policy Framework

Main recommendations on the need for complementary policies to respond to the sector
objectives:

 Achieve effective coordination between (i) national and regional planning priorities

through an increased planning role granted to the Pools; and (ii) energy, water and
telecom regional planning through cooperation between the Pools, Water Basin Agencies
and Telecom Regulators. The recommended course of action is to transfer more planning
and decision-making authority to the regional level and to develop jointly multi-sector
planning and development of regional projects. Donor support to ensure that national
investment priorities are aligned with regional and continental priorities will be required.

 Establish a continental or regional project development financing facility to allow faster
preparation of projects for regional integration, avoiding delays between the successive
phases of preparation and ensuring that the full preparation of selected projects is
adequately funded from the start. Thus, the choice will be between pursuing the present
practice of depending on ad hoc, fragmented and project specific donor grants for the
development of regional projects, or establishing an independently managed fund for
regional projects (single stop shop or window) based initially on the integration and
coordination under a single point of responsibility of multiple existing project preparation
funds, which will be financed in the future as a pool by donors and from a small surcharge
levied on the regional trade of energy. The decision to establish such a facility will be
important to ensure the timely implementation of the regional investment and capacity
building activities needed for the integration of energy systems.

 Establish a continent-wide risk guarantee facility funded by donors (as an alternative to

direct financing of regional projects). Several regional guarantee mechanism have been
explored recently, One of them proposes to back-up the guarantee fund by a pool of
multilateral and bilateral institutions and to organize the management of the fund by an offshore trustee protected from political interferences. Another option is to finance the fund
through a levy on regional energy trade. The facility will help attract commercial financing for
regional projects. The extended guarantee approach is preferable to direct financing of
regional projects by donors, which may not contribute significantly to leveraging additional
commercial financing for regional projects.

2.2.4

Building up an institutional framework

The main challenges that need to be addressed in implementing the regional energy infrastructure
program are the following:

 Coordinating the planning and development of national and regional energy investment

projects and allocating responsibilities between countries, RECs/Pools for project
development. Addressing this issue will ensure that regional projects are consistent with
regional as well as national investment plans.

 Developing a capacity at the regional level to initiate the preparation of large regional
projects in the RECs or power pools

 Developing joint mechanisms in the RECs, Pools and water basin agencies for
- Planning of energy, water and telecommunications regional investment programs; and
- Prioritization of development and implementation of joint energy and water sector for
hydro projects.
The proposed responses to the institutional challenges presented above are:
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 For the development of regional transmission and thermal generation projects, the Pools

would establish, with the clearance of the REC, as soon as the regional project is identified in
the updated PIDA Development Plan, a SPV or Project Development Special Purpose Entity
(PDSPE) between the member countries of the Pool that have a stake into the development
of the project. The creation of a PDSPE with a membership narrower than the membership of
the Pool is recommended in order to ensure that the decision makers in the project
development have a direct stake in its successful development. The early establishment of
the PDSPE at the initiative of the Pools is aimed at reducing the long time gap between
project identification and the emergence through an informal consultation process of a
consensus between stakeholder countries for a joint project development. It should be
clarified that the role of the PDSPE is not the full development of the project, but the initial
phase, up to full feasibility stage and selection of the project sponsor or establishment of the
entity that will be responsible for raising financing and supervising implementation and
operation of the plant, power line or pipeline. The responsibility for full development and
implementation of the project will be entrusted to either a commercial company under PPP
or a public sector Project company.

 For the development of hydro projects, one challenge is that they are considered by the

Pools as power producers, and by the Water Basin Agencies as water basin management
investments. The project development process needs therefore to take into account the
energy production and water basin management functions of new hydro projects. The
proposed procedure to ensure coordination between both the energy and water aspects of
new projects is (i) to retain preferably under the PIDA program hydro projects which are both
in the development plan of the Pool and of the Water Basin Authority; (ii) to assign to the
project a priority level based on the highest level granted by any of the two sectors, that is, if
for example, a project is rated top short term priority by the Water Basin Agency and medium
priority by the Pool, the project will be rated top priority in the PIDA program. (The PDSPE
would be established at the joint initiative of the Pool and the Water Basin Authority. It would
include the broader set of member countries between those affected members of the Pool
and the members of the Water Basin Agency); and (iii) the lead of the PDSPE will be
entrusted to the sector which will benefit most from the project, from an economic stand
point (that is, to the water sector if the main purpose of the project is water basin regulation
or irrigation, or to the power sector, if the purpose of the project is mainly the production of
electricity.

2.3

Selection and Prioritisation Criteria: from the Strategic
Framework to the PIDA portfolio

The projects to be included in the 2011 PIDA Energy program are selected by applying a set of
screening criteria to all the energy sector projects (national and regional) retained under the Least
Cost Development program of the Energy Outlook 2040 for Africa. Candidate projects are
classified according to the following definition:

 N1: Facilitation projects: initiatives establishing policy, regulatory and institutional frameworks

to create a suitable environment for investment and efficient operations of PIDA physical
investment projects;

 N2: Capacity building projects: initiatives to empower the implementing institutions to
develop specific PDIA investment projects. These projects aim at strengthening the
institutional framework, the information management capacity, the knowledge base, and the
planning capacity (including modeling);

 N3: Pre-investment studies aiming at identifying investment opportunities and preparation of
investment projects and programs retained under the PIDA program;

 N4: Investments in regional energy infrastructure included in the PIDA program for which the
detailed studies are available and resources mobilization is already in an advanced stage;
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The screening process applied to all projects (about 400 national or regional least cost projects)
identified under the Continental Least Cost development plan for their integration in the PIDA
energy program proceed in two steps:

 The identification from the list of candidate projects of PIDA eligible projects meeting the

Energy African Vision and objectives, Regional Integration and regional balance criteria.
These criteria will be applied on a pass/fail basis (list in Annex 2-1).

 The selection amongst PIDA eligible projects of the 20 to 25 PIDA projects that best meet

energy sector specific PIDA criteria of economic optimality, cross-sector integration,
environmental performance, etc. (see section 3). These criteria will be applied through an
evaluation and weighting system, following the priorities set during the July 2011 Tunis
meeting.

Candidate Projects

Projects part of the Continental Plan

Regional Projects
PIDA Projects

2.3.1

PAP

PIDA Eligibility Criteria

As decided in Tunis meeting with PIDA Stakeholders on July 7th and 8th 2011, eligibility is a Pass/Fail
process based on the compliance with the Energy Vision for Africa and RECs priorities as outlined
in the Strategic Framework.

Alignment with Energy Vision for Africa:

 Develop efficient, reliable, cost effective, and environmentally friendly infrastructure
 Enhance access to modern energy services for the majority of the African population
 Accelerate physical integration of the continent
 Developing major regional and continental hydroelectric projects and renewable energy
resources

 Implement high capacity oil refineries and oil pipeline projects
Power and pipeline projects have been considered as compliant with the Vision and objectives if
they are economical, have a positive environmental impact and have a regional dimension.
Generation projects have been considered as regional if they represent more than 30% of the peak
demand of the host country.
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For transmission projects, a threshold of 1,000 MW of capacity transit by 2040 has been retained if
the line to qualify as regional, except when a line with a capacity below 1,000 MW is the natural
extension of a high capacity line.
The priority granted to pipeline and refinery projects was duly noted and taken into account.

Alignment with REC/Pool Vision
The priorities of the RECs and Power Pools are summarized below.

SAPP

WAPP

Develop world class,
robust, safe, efficient,
reliable and stable
interconnected
electrical system in
SADC region.

Develop power
generation and
transmission
facilities through
regional
collaboration with
emphasis on
cross border
projects

Increase power
availability in rural
communities

Improve the
reliability of power
system and
quality of power
supply in the
region

Implement strategies
in support of
sustainable
development

Co-ordinate and
enforce common
regional standards of
Quality of Supply;
measurement and
monitoring of systems
performance

Harmonize
relationships between
member utilities

EAPP
Facilitate long term
development of
regional electricity
market
Reduce electricity
cost in the Region
by using power
system
interconnection and
increasing power
trade

Create attractive
environment for
investment

Develop a
regional
electricity
market to
provide more
reliable and
lower cost
electricity supply
to consumers in
ECCAS

Increase power
supply for the
COMESA member
countries in order to
increase access
rate of population to
electricity

Increase access
rate of the
population in the
ECCAS region

Optimize usage of
the region’s energy
resources

Develop the
enormous
hydroelectric
potential of
Central Africa to
meet demand
for electricity
both within and
outside region
Improve the
reliability and
the quality of
electricity supply
in the ECCAS
region

Create common
operating
standards and
rules
Create transparent
and reliable
mechanism for
dispute resolution

CAPP

Create conducive
investment
environment for
investment

Common theme

Interconnection and
regional integration
of power systems

Support increase in
Access to reliable
electricity

Develop Renewable
Energy resources

Develop common
standards of quality

Improve business
climate and attract
private financing

The alignment with REC/Pool policies and strategies is assessed referring to the five Common
Themes listed above. Projects pass this test provided they meet at least three of the five criteria.
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Contribution to improving Access of populations
Generation and transmission projects contribute to increasing access if they increase the supply of
electricity and its availability to the national grid rather than to dedicated export oriented industries.
For pipeline projects, they may contribute indirectly to increasing access if they lower the cost of
modern fuels, as is the case with petroleum product pipelines when they are not dedicated to the
supply to only a single consumer. For gas projects, they can contribute indirectly to access if they
allow the production of lower cost electricity. Gas pipelines dedicated to one industry, as is the
case with the SASOL pipeline, would not meet this eligibility criterion.

Contribution to continental energy security and regional trade development (between
at least two countries)
In order to meet this criterion, a project needs to be designed for export of part of its production, or,
if it does not have already identified clients in other countries, its production should represent more
than 30% of the peak demand of the home country, considering that projects adding more than
30% to existing capacity will see at least part of their production exported, or will allow the national
system to export, as one country should not rely for 30% or more on a single plant for security
reasons. Transmission lines, with a transit capacity above 1,000 MW by 2040, have been combined
in regional corridors integrating several trans-national sections, in order to ensure that the
development of the transmission system removes local bottlenecks in the transmission network
involving more than two countries.

Broad consistency with the Master Plans developed by the RECs
The retained projects should feature in the Long term Least Cost Development plan of the REC or
Power Pools, although the commissioning date may differ. As most of the RECs do not have a
Master Plan for pipelines or refineries, this criterion was not applied to pipeline projects.

2.3.2

Selection Criteria

Each eligible project is given a rating for each of the Selection criteria, as agreed at the Tunis
meeting in July 2011. The scale used for attributing the ratings is detailed below.

Part of the continental Least Cost Plan.
All the projects considered for inclusion in the PIDA program were drawn from the Continental Least
Cost Plan, Scenario 3 (moderate integration). Therefore, all projects in the Short List fully meet this
selection criterion and they were all given ten points.

Readiness for implementation
Five stages of readiness were considered:

 Full Feasibility Study done and financing essentially secured:

10 points

 Full Feasibility ready, but financing still uncertain:

8 points

 Pre-feasibility study done:

5 points

 Preliminary project identification studies done:

3 points

 No preparatory work done:

0 points

Contribution to Regional Integration:
The contribution to Regional integration is rated as follows:

 Direct contribution through identified exports to at least one country

10 points

 Direct contribution likely but not yet identified

5 points
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 Indirect contribution through increasing generation by >30%

3 points

 No direct exports identified and contribution < 30%

0 points

Environmental impact
The environmental impact is evaluates in terms of weight of GHG (in CO2 equivalent) emitted per
kWh produces by the main technologies used in Africa. The ratings were given on the basis of
direct GHG emissions16 and do not consider indirect GHG emissions in construction or CO2
emission content of construction material:

16

 Wind, nuclear, biomass geothermal, CSP:

10.0points

 Hydro plants

10 points

 Gas fired CCGT

7.3 points

 Gas fired open cycle turbine

6.7 points

 Gas fired Low/Medium Speed Diesel

7.2 points

 Diesel fired open cycle turbine

4.6 points

 Diesel fired CCGT

5.6 points

 Diesel fired Low/Medium Speed Diesel

5.4 points

 HFO fired Low/Medium Speed Diesel

5.1 points

 HFO fired Steam Turbine

4.8 points

Clean Coal technology

2.4 points

 Coal fired Steam Turbine

0 points

Emissions per kWh are estimated as follows, in grams of CO2/kWh:
Fuel
consumpti
on /kWh

Emissions
per unit of
fuel

Emissions/k
Wh
produced

Rating

!!Wind, nuclear, biomass geothermal, CSP:

10.0

!!Hydro plants

10.0

!!Gas fired CCGT

0.172

1.385

238.248

7.3

!!Gas fired open cycle turbine

0.210

1.385

290.884

6.7

!!Gas fired Low/Medium Speed Diesel

0.179

1.385

247.944

7.2

!!Diesel fired open cycle turbine

0.178

2.680

477.040

4.6

!!Diesel fired CCGT

0.146

2.680

391.280

5.6

!!Diesel fired Low/Medium Speed Diesel

0.152

2.680

407.360

5.4

!!HFO fired Low/Medium Speed Diesel

0.163

2.650

431.950

5.1

!!HFO fired Steam Turbine

0.174

2.650

461.100

4.8

2.460

669.000

2.4

881.000

0.0

!!
!!Clean Coal technology
!!Dpbm!gjsfe!tfbn!uvscjof!
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Socio-economic impact
This criterion aims at measuring the impact caused by the project in terms of persons displaced,
disruption of society, loss of living resources by communities. The rating contains a high level of
uncertainty, as the exact impact is not yet known for most projects, which do not have an ESIA
available. The following scale was applied:

 Hydro project with large reservoir:

0 points

 Hydro project with small reservoir

2 points

 Transmission line/pipeline following new alignment

2 points

 Thermal plant

5 points

 Transmission line following existing route:

7 points

 Wind farm or reinforcement of existing transmission line

10 points

Synergy with other infrastructure sectors:
Synergies with the Transboundary Water, ICT and Transport sectors are considered. The following
rating system was applied:

 Hydro plant dam part of the regulatory system of a water basin:

10 points

 Transmission line with optic fibre included in IT master plan for the region 10 points
 Pipeline using the right of way of a road or railway

10 points

 Hydro plant dam not in water basin master plan

0 points

 Pipeline or transmission line following own route without IT fibre

0 points
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The scheme below summarizes the selection process:

Pipelines

Transmission

Generation

Long List

Eligibility
Criteria
Generation

Transmission

Pipelines

Generation

Transmissio
n

Pipelines

Short List

Evaluation
Criteria

Implementation
support

Project
Preparation
support

PIDA List
PAP
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2.2.3

PIDA PAP Program

Within the PIDA program determined through the application of the criteria listed above, a sub-set
of projects is extracted and constitute the PIDA Priority Action program (PAP). The PAP comprises
the priority PIDA projects which need to be implemented prior to 2020. The list of PIDA PAP
projects is expected to include few investment projects in order to maintain the focus on a limited
number of projects and to avoid a dispersion of efforts.
Two determining considerations for inclusion in the PIDA Priority Action Program are:

 A viable Institutional Framework for Implementation along the lines discussed in Section 2

above which includes (a) establishing a Project Development Special Purpose Entity (PDSPE),
involving representatives of the energy sector of the participating countries, for the
development of regional transmission, thermal generation, and other energy infrastructure
projects; and (b) establishing a PDSPE for the development of regional hydro projects, which
includes representatives of the energy sector and water basin agencies from the countries
involved;

 A viable plan for project preparation and financing.
The cut-off date of 2020 for energy projects was retained because projects to be commissioned
prior to 2020 need to be urgently developed and financed, particularly hydro projects which have a
construction period of no less than four years.
The PIDA PAP will include:

 category N1 and N2 projects related to investments urgently needed to facilitate energy
exchanges and the development of an open continental or regional energy market for
electricity, gas and petroleum products;

 category N3 projects
- for developing institutions in charge of planning, development, financing and risk
management of PIDA projects to be implemented in the medium term; and
- for the preparation and structuring of PIDA projects to be implemented beyond the
horizon of the PIDA PAP.

 category N4 investment projects whose development and implementation will be accelerated
as a result of their integration in the PIDA PAP.
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3. INFRASTRUCTURE
DEVELOPMENT PROGRAMME
3.1

PIDA Candidates projects

The process described above was followed for the preparation of the PIDA and PAP Development
programs for the energy sector. It covers (i) the regional pipeline sub-sector; and (ii) the regional
power sub-sector including power generation and transmission.
Candidates’ projects include investment projects, as well as major preparatory studies in direct
support to PIDA project preparation, and capacity building actions in support of the implementation
process of selected PIDA projects.
The list of PIDA candidate projects is given in Annex 3-1.
It includes:

 In the power sector, a list of identified projects included in the Continental Plan with their
characteristics and implementation schedule, and a list of specific transmission lines.

 In the pipeline sector, geographically defined pipeline projects.

3.1

3.1.1

Application of the selection and prioritization criteria and
ranking
Eligibility of projects

The Consultant established the list of Eligible Projects by applying to the Generation, Transmission
and Pipeline projects the eligibility criteria retained by PIDA Stakeholders at the Tunis conference in
July 2010 and described above.
Considering that several highly rated projects are still at an early stage of preparation, and that the
execution of preparatory studies need to be accelerated for the projects to come on stream at the
optimal date, several studies for PIDA project preparation and development have been identified.
The list of eligible projects is given in Annex 3.2.

3.1.2

Application of the selection and prioritisation criteria and ranking

The PIDA List was prepared by applying the Selection Criteria and weightings agreed in Tunis in
July 2011 to each of the eligible Generation, Transmission and Pipeline projects.
Projects with a rating above 7/1017 are considered suitable to be included in the PIDA program.
The ratings and final list of PIDA projects is given in Annex 3-3.
17

The cut-off rating of 7/10 was retained, as it produces a list of 22 PIDA projects, which is consistent with the
expected size of the PIDA energy program.
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3.1.3

PIDA projects coming out of the optimized PIDA Continental Least Cost
Plan for electricity

The PIDA investment program includes only projects which belong to the optimized Continental
least cost plan to meet the demand. The PIDA program covers each of the five main RECs/Power
Pools (SAPP, WAPP, EAPP, CAPP, and COMELEC) and all of Africa, for the period 2014 to 2040.
The PIDA program complements national and regional investment projects. The continental
investment program to meet the long term demand of each REC and of the continent includes
regional projects (generation and transmission) and simultaneously national generation projects18.
The regional PIDA, projects as well as the non-PIDA regional projects and the national projects need
to be implemented with an equal level of priority in order to meet the demand, but the PIDA
projects are the projects which contribute most to regional integration and to limiting GHG
emissions.
The PIDA program covers both the short- and long-term. The Continental long term plan covers
both investments needed in the 2014-2020 and in the 2020 to 2040 period.
In the power sector, the program differentiates between base/intermediate load and peak load
units. In its generation component, the plan differentiates between plants needed for base load and
intermediate load. Base and intermediate load plants are identified in terms of technology, location,
size, investment and operating costs. The specific location of peaking plants is rarely identified,
except for a limited number of hydro sites with reservoirs sufficient to allow them to follow the load
curve. Their size and cost, on the other hand, are estimated. Most of the peaking plants are
identified by the capacity needed, the cost of fuel supply to the country at the plant door and the
technology, depending on the fuel endowment of the country. The PIDA Transmission program was
designed based on the gradual reinforcement of selected regional transmission corridors. The
optimized transmission system identifies all the international links needed to allow the movement of
electricity in a partially integrated market. For the formulation of the PIDA program, the
transmission corridors with the highest load in 2020 (PIDA PAP) and 2040 (PIDA), as presented in
the maps of Annex 11-2 of the Energy Outlook 2040, have been identified. They are:

 The West Africa Power Interconnection Corridor going from Nigeria to Guinea and Senegal

along the coast (the Nigeria to Ghana section already exists), with a loop from Guinea to Mali,
Niger and Nigeria. In this corridor, the PIDA PAP includes the priority lines from Guinea to
Ghana, with a single line to be reinforced after 2020 as part of the overall PIDA program.

 The North-South Interconnection corridor from Egypt to Ethiopia, Kenya, Tanzania, Malawi,
Mozambique, Zambia, Zimbabwe, South Africa with a spur from Kenya to Uganda, Rwanda
and Burundi and another one from Zambia to Angola through Namibia. The PIDA PAP will
include only the Ethiopia-South Africa line with a single line, leaving the reinforcement of this
main line as well as the spurs to PIDA after 2020.

 The North Africa line from Algeria to Tunisia, Libya and Egypt is included in the PIDA program
but not in the PIDA PAP, as it is needed mainly after 2020.

 The Central African Interconnection system, (DRC- Angola- Namibia- South Africa and DRC-

Zambia), is to be reinforced in stages following the development of the Inga complex with
Inga 3 and Grand Inga. It includes the reinforcement of the DRC- Zambia line and of the
Namibia -South Africa line under the PDA PAP and the reinforcement of these links as well as
the other links listed above under the PIDA program.

 Priority energy projects which contribute to regional integration and are in line with the
priorities of the African Heads of States and the REC fall into two categories:

 Projects which are well advanced in preparation, structuring and financing, and
 Projects which are still being structured and for which financing is still incomplete
The two lists are given below

18

The electricity demand is met by a combination of national and regional projects, and the two types of
projects are totally integrated and interdependent.
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3.2

List of selected projects showing the link with the strategic
objectives

The PIDA strategic objectives for the energy sector, aligned with the African Heads of State
objectives, are to:

Ensure energy security for economic and social development
Achieve energy integration by increasing regional and continental energy trade
Lower the cost of energy to improve access to basic energy services for Africa’s
population
Create a conducive climate for direct investment
Reduce Greenhouse Gas (GHG) emissions and address climate change issues
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The linkage between the selected PIDA projects and the strategic objectives of PIDA is presented in the table below.
Generation

Energy Security

ET

GREAT MILLENIUM DAM

2018

Reduces imports
fossil fuels

RW

Ruzizi 4 (shared w BI, CD)

2018

GN

Fomi (shared Guinea-Senegal)

ZW

Regional Trade

PPP

GHG reduction

Trading with Sudan
and EAPP

Low cost power

Limited:
sector

Public

Hydro high
reduce GHG

contribution

to

Energy autonomy of
landlocked countries

Trade
Rwanda,
and DRC

Lowest cost in
the
region.
Replace high cost
thermal

High: structured as
IPP

Hydro high
reduce GHG

contribution

to

2018

Substitute local hydro
to imported fuels

Developed
jointly
between
Guinea
and Senegal

Low cost power

Possible PPP

Hydro high
reduce GHG

contribution

to

BATOKA GORGE (shared ZM Zamibia)

2018

Reliance
on
local
renewable energy

Trade
between
Zambia
and
Zimbabwe

Low cost power

Possible PPP

Hydro high
reduce GHG

contribution

to

GN/S
N

Sambangalou

2018

Reliance
on
local
renewable energy

Trade on the WAPP
regional market

Low cost power

Possible PPP

Hydro high
reduce GHG

contribution

to

CD

INGA 3 A&B

2020-22

Reliance
on
local
renewable energy

Trade
between
DRC, Zambia and
South Africa

Low cost power

Possible PPP and
sharing with large
private industries

Hydro high
reduce GHG

contribution

to

GN

Souapiti

2020

Reliance
on
local
renewable energy

Trading
on
WAPP market

the

Low cost power

Possible PPP

Hydro high
reduce GHG

contribution

to

ET

GIBE III

2020

Reliance
on
local
renewable energy

Trade on the EAPP
market,
Sudan,
Eritrea, Kenya

Low cost power

Probably
sector,
commercial
operation
considered

public
but

Hydro high
reduce GHG

contribution

to

ET

GIBE IV

2026

Reliance
on
local
renewable energy

Trade on the EAPP
market

Low cost power

Probably
sector,
commercial
operation
considered

public
but

Hydro high
reduce GHG

contribution

to

MZ

MPHANDA NKUWA

2015

Reliance
on
local
renewable energy

Trade on the SAPP
market

Low cost power

PPP
structured

being

Hydro high
reduce GHG

contribution

to

GN

Kaleta 2

2015

Reliance
renewable

Shared
between
Guinea and Senegal

Low cost power

Possible PPP

Hydro high
reduce GHG

contribution

to

on

of

Cost and
Access

local

between
Burundi

energy
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Generation

Energy Security

Regional Trade

Cost and
Access

PPP

GHG reduction

CM

LOM PANGAR

2040

Regulation
of
the
Sanaga basin increasing
reliance of production
of other dams

Facilitate
trade
with Chad, Gabon
and
pockets
in
Nigeria

Lower cost of
other plants in
the Sanaga basin

Public
sector,
because of the basin
regulation function

Hydro high
reduce GHG

contribution

to

CM

MEMVE ELE

2020

Reduce dependence of
Gabon
on
thermal
power

Exports to Gabon

Low cost power

Being structured as
a PPP

Hydro high
reduce GHG

contribution

to

CI

SOUBRE

2018

Reliance
on
local
renewable energy

Exports to WAPP
countries

Low cost power

Possible PPP

Hydro high
reduce GHG

contribution

to

SL

Bumbuna III (Yiben)

2018

Reliance
on
local
renewable energy

Export of part of
production
to
neighboring
countries

Low cost power

Probably
sector

Hydro high
reduce GHG

contribution

to

TZ

STIEGLERS GORGE

2026

Reliance
on
local
renewable energy

Trade with Kenya

Low cost power

Possible PPP

Hydro high
reduce GHG

contribution

to

CD

GRAND INGA

2026-38

Reliance
on
local
renewable energy for
southern and western
part of Africa

Trade
with
a
number
of
countries
in
Southern
and
Western Africa

Low cost power

Commercial
financing likely

Hydro high
reduce GHG

contribution

to

MZ

HCB NORTH BANK

2020

Reliance
on
local
renewable energy

Trade through the
SAPP market

Low cost power

Possible PPP

Hydro high
reduce GHG

contribution

to
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Transmission
North African
Corridor
North-South African Corridor

Algeria-Tunisia

2015

Libya-Tunisia

2015

Egypt- Libya

2015

Egypt- Sudan

2021

Eritrea- Sudan

2021

Eritrea- Ethiopia

2021

Ethiopia- Kenya

2015

Kenya- Tanzania

2015

Malawi- Tanzania

2021

Malawi- Mozambique

2021

Mozambique- Zambia

2015

Zambia- Zimbabwe

2015

South
Zimbabwe

2015

Angola- Zambia

Africa-

Energy
Security

Regional Trade

Cost and Access

PPP

GHG reduction

Allows
cross
support
between
countries of the
Mediterranean
Ring.
Rely on
local gas

Develop energy trade
between North African
countries
and
complementarity
between high gas reserve
countries
and
high
demand centers

Lower
cost
of
electricity in Tunisia
and Egypt

Possible commercial
financing
(bond
financing)
under
regional
public
sector ownership

Some substitution of
lower GHG gas to liquid
petroleum products

Allow sharing of
large
hydro
potential
of
Ethiopia with all
countries
of
Eastern Africa

Allow the development of
an Eastern Africa power
market

Allows access to low
cost hydro power from
Ethiopia

Public sector and
donor financing

Increase the share of
hydro in the sub-regional
energy mix of Eastern
Africa

2021
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Energy
Security

Transmission

Central African
Interconnector
West Africa Corridor

46

Angola- DRC

2021

DRC
Equatorial
Guinea- Gabon

2021

Gabon-CameroonChad

2021

Angola- Namibia

2021

Namibia- South Africa

2015

DRC- Zambia

2015

Guinea- Sierra Leone

2020

Liberia- Sierra Leone

2020

Ivory Coast- Liberia

2020

Ivory Coast- Ghana

2015

Ghana Togo
Benin- Togo
Benin- Nigeria
Guinea- Mali

2021

Mali- Niger

2021

Niger- Nigeria

2015

Regional Trade

Cost and Access

PPP

GHG reduction

Provide access
to
reliable
hydro
power
from Inga and
other sites

Develop trading in CAPP
and SAPP countries

Provides low cost electricity from
Inga site of all Eastern and Southern
Africa countries

PPP
unlikely.
Public
sector
financing.

Allows
the
development of
the development
of the low GHG
hydro potential
of Inga site

Allows
crosssupport
between
countries
of
West Africa and
lower
dependence on
thermal plants
by
providing
access to hydro
power
from
Guinea
to
replace
generation
based
on
imported liquid
fuel

Part of the WAPP plan
for the development of
West African trade

Substitute lower cost hydro from
Guinea to high cost electricity from
liquid petroleum product based
generation in coastal countries

Probably
public
sector financed

Allows
the
development of
lower
GHG
capacities
in
Guinea
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Energy
Security

Petroleum products
UG/KEN

Uganda-Kenya

2015

Gas transport
SudanEthiopia

TanzaniaKenya

1000km pipeline in
Khartoum extended to
Addis Ababa

2020

Extend the 207 km
Songas Pipeline, (the
onshore section of
Tanzania’s Dar es
Salaam Pipeline) to
Mombasa in Kenya

2020

Replaces
imported
petroleum
products with
products from
local refinery

Energy
Security
Improve
security of
supply of
Ethioia

Allow
exchanges of
gas between
Tanzania and
Kenya

Regional Trade

Cost and Access

PPP

GHG reduction

Facilitate trade of
petroleum products
between Uganda and
Kenya

Lower transport cost
compared to road
transport

Pipeline tt be operated and partly
financed by a private sponsor

Reduces gas
emissions by avoiding
transportation of
large tonnages of
petroleum products
by trucks

Regional Trade

Cost and Access

PPP

GHG reduction

Regional gas trading
between Sudan and
Ethiopia

Development of trading
between Tanzania and
Kenya

Complement hydro
power generation of
Ethiopia qith gasbased peak power
as a low cost solution
compared to
imported Diesel
Lower transport cost

Public sector

Allows development
of relatively low GHG
gas fired plants and
avoids import and
transport of liquid
petroleum products

Probably Public sector

Allows development
of relatively low GHG
gas fired plants and
avoids import and
transport of liquid
petroleum products
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The list of PIDA projects already well-advanced in development and structuring is given below.
Energy
Security

Generation

Regional Trade

Cost and Access

PPP

GHG reduction

ML

Gouina

2014

Reduce
dependence on
imp[orted
hydrocarbon
fuels and
regulation of
the water basin

Supply electricity to
Msli, Senegal and
Mauroitania through
WAPP.

Reduce power shortage in
Senelsal, Mali, Mauritania and
WAPP countries, thereby
allowing accelerated access
development. Low cost of
UScentn 2.1/kWh

Rejected by OMVS

Least GHG emitting
solution to meet the
demand for
electricity

ML

Félou

2013

Reduce
dependence on
imp[orted
hydrocarbon
fuels and
regulation of
the water basin

Supply electricity to
Msli, Senegal and
Mauroitania through
WAPP.

Reduce power shortage in
Senelsal, Mali, Mauritania and
WAPP countries, thereby
allowing accelerated access
development. Low cost of
UScent 2.6/kWh

Rejected by OMVS

Least GHG emitting
solution to meet the
demand for
electricity

ZM

Kariba South

2018

Reduce
dependence on
imp[orted
hydrocarbon
fuels and
regulation of
the water basin

Exports to South Africa
through the SAPP
system

Will allow accelerated access
through the supply of low
cost electricity. Cost of
USCents 1.7/kWh

PPP Sponsor Sino Hydro

Least GHG emitting
solution to meet the
demand for
electricity

ZA

Itezhi Tezhi

2017

Develop local
renewable
energy and
regulation of
water basin

Suopply to Zambia and
to the Southern African
system

Lifting constraint on
developing access due to
shortage of capacity.
Production cost of USCents
3.4/kWh

Involvement of private
sponsor Tata Africa
Holding

Least GHG emission
solution ot meet
power demand in the
region

SL

Bumbuna II

2015

Reduces
dependence on
imported fuels

Supply to Sierra Leone
and export to
neighboring countries

Lifting constraint on
developing access due to
shortage of capacity.
Production cost of USCents
4.2/kWh

Involvement of private
sponsor Joule Africa

Least GHG emission
solution ot meet
power demand in the
region

RW/TZ

Rusumo Falls

2015

Reduces
dependence on
imported fuels

Suply shared by Rwanda,
Burundi and Tanzania.
Project located on
Rwandan-Tanzanian
border

Lifting constraint on
developing access due to
shortage of capacity.
Production cost of USCents
4.6/kWh

Public sector

Least GHG emission
solution ot meet
power demand in the
region

GN

Kaleta I

2014

Reduces

Potential exports to

Contributing to accelerate

Possible involvement of

Least GHG emission
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Energy
Security

Generation

Regional Trade

Cost and Access

PPP

GHG reduction

dependence on
imported fuels

Senegal and WAPP system
(under discussion)

access in Guinea. Cost of
USCents 3.3/kWh

China and local mining
companies

solution ot meet
power demand in the
region

ZA

Lower Kafue

2017

Reduce
dependence on
imp[orted
hydrocarbon
fuels and
regulation of
the water basin

Supply top Zambian
market and exports to
SAPP region

Lifting constraint on
developing access due to
shortage of capacity.
Production cost of USCents
2.2/kWh

PPP between ZESCO and
Sinohydro

Least GHG emission
solution ot meet
power demand in the
region

RW/DC

Ruzizi III

2015

Develop local
renewable
energy and
regulation of
water basin

Shared between
Rwabda, DRC and
Burundi

Alleviating capacity shortage
and allowing expansion of
access. Cost of USCents
7/kWh

PPP with private investor
under selection

Least GHG emission
solution ot meet
power demand in the
region
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3.2

FINANCING CONSTRAINT

The financing constraint for PIDA projects has two aspects:

 The total amount of financing required for the PIDA program, which is about US$ 4.3 billion
per year (US$ 1 billion per year for transmission and $3.1 billion per year for generation); and

 The size of regional energy projects, which exceeds the size of energy projects financed
either by the public or private sector in Africa.
Concerning the total financing needs for the power component of PIDA, it represents about 20% of
capital investment in transmission and 9% of investment in generation: the higher share of the PIDA
program in transmission needs results from the emphasis in the development of transmission lines
above 110 kV on regional trade involving two countries or more; the relatively low share of PIDA
projects in generation reflects the projected significant share of thermal projects, which are not
directly linked to the PIDA objective, and the significant share of national projects, such as the
nuclear program in South Africa and most of the plants in Egypt, geared towards the domestic
market. Section 11-1 of the Energy Sector Outlook estimated the likely sources of financing for the
entire energy sector in Africa. A similar approach was adopted for the PIDA program. It is indeed
difficult to estimate the financing likely to be available for the PIDA program and the PAP, but
preliminary estimates have been prepared, based on information available regarding the interest of
the various sources of financing in supporting priority regional projects. In particular, the
experience of Felou and Gouina (public sector) and Ruzizi III (private sector) may be relevant in this
respect. The main assumptions are:

 ODA institutions have shown a particular interest in supporting regional projects (Félou, Ruzizi
III and support to Inga 3). PIDA and particularly the PAP would benefit from this attention.
PIDA may attract up to 15% of ODA for the PAP (although the PAP represents 6% of the power
sector investment needs over the 2011-2020 period); and 10% of ODA after 2020.

 Non OECD contribution to the PIDA and the PAP may not exceed 5% of non-OECD aid, as
non-conventional donors may be concerned with the added complexity of regional projects,
and may be less motivated by supporting regional integration than national projects.

 The private sector may finance up to 20% of the PAP an 10% of PIDA, as recent experience

with PPP for regional projects (Inga 3, Ruzizi III) indicated that potential private investors may
not be daunted by the risk of regional projects, as in their opinion, it is off-set by the high
support from international institutions and the extensive guarantees they may be willing to
offer for such projects.

 Sector cash flow contribution is likely to remain modest, particularly during the PAP time
period, as sector financial recovery may not be fully effective yet.
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Total Africa Energy
Total Sector
Investment
2011-20

PIDA Program Energy
Total
Sector
Average

PAP annual

Total PIDA
annual

2011-20

2011-40

Resources
ODA

5.00

9.3

0.90

0.90

Non-OECD

4.00

10.1

0.25

0.55

TOTAL Annual financing from Donor Sources

9.00

20.00

1.15

1.45

Private Sector

1.00

4.6.00

0.50

1.00

Sector cash flow

3.00

7.6

0.20

0.43

TOTAL Resources

14.00

31.9

1.85

2.88

Needs
Annual Financing needs Power

42.9

40.8

2.35

4.10

Annual Financing needs Gas Pipelines

2.6

1.7

.30

0.20

Total Financing Needs

45.5

42.5

2.65

4.30

Financing GAP

-31.6

-10.6

0.80

1.42

The conclusion is that the PAP program is likely to experience a cash flow shortage of about 30%,
or US$ 800 million per year. For the overall PIDA program, the shortage may be about 32%, or US$
1.42 billion per year. Avenues to be explored to secure additional financing may be non-OECD
sources, the financial markets through suitably guaranteed bond issues, or bilateral export credits,
provided the country political risk is significantly reduced for most Sub-Saharan countries (see
section 2-3-2 of the Energy Sector Outlook).
Concerning the size of PIDA and PAP projects and the challenge of financing large infrastructure
projects in Africa, it seems that the market (donors as well as commercial sources of financing)
have difficulties financing a large project in a small country. As one of the characteristics of
regional integration projects is generally that they are highly economical but too large to serve the
needs of only one country, they tend to fall in the group of giant projects (Inga 3, Millennium Dam,
Nigeria-Algeria gas pipeline), adding to the difficulty of financing multi-country projects. In Section
4-28 of the Energy Outlook 2040, a limit of 3% of GDP of host countries for any single energy
investment project was proposed as a cut-off between projects below 3% of GDP relatively easier
to finance than large projects representing more than 3% for which financing is more difficult,
requiring more donors and financing sources. The impact of setting a limit on the size of energy
investment projects was tested as one of the planning scenarios. The conclusion was that giant
projects have to be deferred by as much as 10 years (except Inga 3, which would have to be
deferred by no more than 4 years). The deferral of large low cost projects requires their
replacement with less economical smaller projects and the substitution of several thermal plants to
replace large hydro plants. The overall impact is an increase in investment cost by US$ 1 billion per
year (3.5 per cent), and an increase in electricity supply cost of US$ 3.4 billion per year (2.5 per
cent).
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Additional cost from 3% of GDP limit on unit investment cost (in billion US$)
Investments
Generation

Invest. Access

Total
Investment

O&M

Fuel Cost

Total Cost

2014-2020

14,844

0

14,844

448

363

14,929

2021-2030

32,215

0

32,215

2,794

45,294

15,873

2031-2040

47,579

0

47,579

6,296

19,323

73,198

2014-2040

30,208

0

30,208

9,538

64,254

104,000

Additional cost per year from 3% of GDP limit on unit investment cost (in billion US$)
Investments
Generation

Invest. Access

Total
Investment

O&M

Fuel Cost

Total Cost

2014-2020

2,121

0

2,121

64

52

2,133

2021-2030

3,221

0

3,221

279

4,529

1,587

2031-2040

4,758

0

4,758

630

1,932

7,320

2014-2040

974

0

974

308

2,073

3,355
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3.3

Projects Brief

The PIDA short project description and the PAP fiches are given below.

3.3.1

PIDA Energy Projects Brief

The PIDA Energy project sheets are summarized below.
Project Title

Summary Description

Nature

Stage

200MW hydro plant on the Ntem River on the South
Eastern part of Cameroon
Hydropower facility with a capacity of 210MW locate at
the border between DRC and Rwanda

Hydro

Seeking a suitable
investor
Pre-feasibility study
has been
conducted

Lom Pangar Dam

hydropower project to increase the capacity of the
Sanaga basin by 120MW

Hydro

Inga III Dam

Hydro

Grand Inga Dam

4,200 MW capacity run of river hydropower station on
the Congo river with eight turbines.
Dam with a capacity of 39,000MW located 150 km
upstream before the mouth of the Congo River and 225
km downstream from Kinshasa

Central Africa
Transmission
Corridor

3,800 km line from DRC to South Africa through Angola,
Gabon, Namibia with a capacity of 17000MW by 2040
and DRC-Equatorial Guinea-Cameroon-Chad-

Transmission

CAPP
Memve Ele Dam
Ruzizi IV Dam

SAPP
Mphanda Nkuwa
Dam
Stiegler's Gorge
Dam

Hydro

Hydro

Hydroelectric plant with a capacity of 1500MW

Hydro

Plant with a 2,100 MW capacity to provide low cost
hydropower

Hydro

Construction
begins in
November 2011
Ongoing feasibility
study
Preparation of
development
strategy
preparation
Generation project
in progress

Construction in
2012
Need to update
feasibility study

Total cost
USD/EUR
$260mn
Ruzizi IV cost
$394mn
$430mn
$6bn

Project Sponsors
Private sponsor, off-taker will be SONEL and
Gabon
Energie des Grand Lacs (EGL), project will be
developed as a PPP
Ministry of Energy and the Regulator of Cameroon

$60 to 80bn

BHP Billiton, private sponsor and a substantial
involvement of the GODRC
Pending

$10.5bn

No institutional structure has been considered

$2.4bn

Mphanda Nkuwa Hydro-electric Company

$2.2bn

Government-owned Rufiji Basin Development
Authority
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Project Title

Summary Description

Nature

Stage

Total cost
USD/EUR
$800mn

Project Sponsors

Cahora Bassa
North Bank Dam

Develop 1,245 MW of new hydro capacity on the
Zambezi river

Hydro

Need to update
pre-feasibility study

Inga III Dam

4,200 MW capacity run of river hydropower station on
the Congo river with eight turbines.

Hydro

Ongoing feasibility
study

Grand Inga Dam

Dam with a capacity of 39,000MW located 150 km
upstream before the mouth of the Congo River and 225
km downstream from Kinshasa

Hydro

Batoka Gorge Dam

Hydroelectric plant with a capacity of 1600MW to
enable export of electricity

Hydro

Preparation of
development
strategy
preparation
Feasibilty study
undertaken

Cantral Africa
Interconnector

3,800 km line from DRC to South Africa through Angola,
Gabon, Namibia with a capacity of 17000MW by 2040

Transmission

Generation project
in progress

North South Africa
Transmission

8,000 km line from Egypt through Sudan, Ethiopia ,
Kenya, Malawi, Mozambique, Zambia, Zimbabwe to
South Africa
Extend the207 km Songas Pipeline, (the onshore
section of Tanzania’s Dar es Salaam Pipeline) to
Mombasa in Kenya
500km petroleum products pipeline between Witbank
in South Africa and Maputo in Mozambique

Transmission

Pre-feasibility study
to prepapre

Petroleum

Study on natural
gas pipeline (EAC)

$350mn

Not yet defined. Should include main power
companies in both countries

Petroleum

Conceptual Stage

$200mn

Mozambique and South Africa government,
Transnet

Construction of a Roller Compacted Concrete (RCC)
gravity dam with a capacity of 1,870 MW
4,200 MW capacity run of river hydropower station on
the Congo river with eight turbines.
Dam with a capacity of 39,000MW located 150 km
upstream before the mouth of the Congo River and 225
km downstream from Kinshasa

Hydro

Under construction

$1.7bn

Hydro

$6bn

3,800 km line from DRC to South Africa through Angola,
Gabon, Namibia with a capacity of 17000MW by 2040
Dam with a capacity of 1,479MW on the Omo river. It
would be a continuation of Gibe I, II, III

Transmission

Ongoing feasibility
study
Preparation of
development
strategy
preparation
Generation project
in progress
Under study

Tanzania-Kenya
Pipeline
South AfricaMozambique
Pipeline
EAPP
Gibe III Dam
Inga III Dam
Grand Inga Dam

Central Africa
Interconnector
Gibe IV Dam
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$6bn
$60 to 80bn

Not yet defined, would likely involve Hidrolectrica
de Cahora Bassa
BHP Billiton, private sponsor and a substantial
involvement of the GODRC
Pending

$2.8bn

Zambezi river Authority, Batoka Hydroelectric
Company

$10.5bn

No institutional structure has been considered

$6bn

Commercial Regional Transmission Entity

Ethiopian Electric Company

$60 to 80bn

BHP Billiton, private sponsor and a substantial
involvement of the GODRC
Pending

$10.5bn

No institutional structure has been considered

$2.2bn

Ethiopian Electric Company
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Project Title

Total cost
USD/EUR
Ruzizi IV cost
$394mn

Summary Description

Nature

Stage

Ruzizi IV Dam

Hydropower facility with a capacity of 210MW locate at
the border between DRC and Rwanda

Hydro

Great Millenium
Dam
Uganda-Kenya
Pipeline
Sudan-Ethiopia
Pipeline
Tanzania-Kenya
Pipeline

Develop a 5250MW plant to enable export of electricity

Hydro

300km long pipeline for a lower cost mode of transport
of petroleum.
1000km pipeline from Khartoum extended to Addis
Ababa
Extend the 207 km Songas Pipeline, (the onshore
section of Tanzania’s Dar es Salaam Pipeline) to
Mombasa in Kenya

Petroleum

Pre-feasibility study
has been
conducted
Construction has
begun
Stalled

Petroleum

Conceptual Stage

$500mn

Petroleum

Study on natural
gas pipeline (EAC)

$350mn

Not yet defined. Should include main power
companies in both countries

Project with a capacity of 86MW with prospects for 350
MW located about 200 km northeast of the capital city
Freetown
hydropower project with a capacity of 88MW located in
the Niandan River, a major tributary of the Niger River
in Kouroussa

Hydro

Project concept
documents
developped
Studies are ongoing
(pre-feasibility and
environmental)

$169mn

Not yet decided

$238mn

Ministry of Energy of Guinea

117 MW of run of river hydropower capacity, 130 km
upstream of the mouth of the Konkouré river, as an
extension of the schedules Kaléta I dam
128 MW of hydropower capacity, 930 km from the
mouth of the Gambia River and about 25km south of
Kedougou
2,000 km line along the coast connecting with the
existing Ghana Nigeria line with a capacity of 1,000 MW

Hydro

Pre-feasibility stage

Hydro

Feasibility stage

WAPP
Bumbuna 3 Dam
Fomi Dam

Kaleta II Dam
Sambangalou Dam
West Africa
Transmission
COMELEC
North Africa
Transmission

2,700 km line from Morocco to Egypt through Algeria,
Tunisia and Libya

Hydro

$8bn
$150mn

Project Sponsors
Energie des Grand Lacs (EGL), project will be
developed as a PPP
Government of Ethiopia and Ethiopian Electric
Company
Kenya and Uganda Commission and government,
KPC
Most likely Sudan and Ethiopian governments

$95mn

The Gambia River Basin Development
Organisation (OMVG) or GOG

$300mn

The Gambia River Basin Development
Organisation (OMVG)

Transmission

Pre-feasibility study
to prepare

$1.2bn

Commercial Regional Transmission Entity

Transmission

Conceptual Studies
prepared

$1.2bn

Public Sector Structure in cooperation with
COMELEC, EU, AUC and PIDA
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Studies and Capacity Building
Conceptual
Transmission
stage

EAPP/ SAPP

Capacity Building Project for Eastern Corridor

WAPP

Capacity Building Project to support a Western
Corridor Transmission Grid

Transmission

Conceptual
stage

SAPP/EAPP/CAPP

Capacity Building Operation for the INGA
Corridor

Transmission

Development of
existing studies

$ 10 m

ET

Capacity Building for Great Millennium Dam
(GMD)

Generation

Conceptual
stage

$ 10 m

CG/SAPP/EAPP/CAPP

Grand Inga capacity building with Ministry of
Energy of DRC for the project development
structure and exploring financing alternatives

Generation

Conceptual
stage

$ 15 m

GN/WAPP

Guinea Regional Hydro Preparation Project for
implementation of long term development
program of hydro potential of Guinea

Generation

Conceptual
stage

$ 5M
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In addition, a list of the next best estimated regional projects which were not included in the PIDA list because of their lesser regional dimension or contribution
to regional integration and less advanced stage of preparation was prepared and is given below for reference. It gives for each unit the technology, fuel type,
capacity, estimated engineering investment cost and generation cost per kWh. . It indicates that all technologies feature in the Contrnental Plan, although not
part of PIDA, with a number of coal and gas fired plants, and particularly, renewable energy technologies, with geothermal coming in strongly, and solar CSP
coming as an option by 2040.

Country
KE

Techno
GEO3

Type
TH

Full unit name
OLKARIA 4

Commission year

Invest
MUS$

Capacity

Fuel

Cost of kWh

2012

490

140

GEO

6.5

KE

HY

L. Turkana-1

2013

504

300

8.9

SN

HY

Northern Coast

2013

294

175

8.9

TURKANA WIND

2013

504

300

8.9

KE
ET

GEO2

TH

ABAYA

2015

280

100

GEO

5.6

KE

GEO3

TH

ArusBogoria 1,2,3

2015

1470

420

GEO

6.5

KE

GEO3

TH

Barrier 1,2 and 3

2015

1470

420

GEO

6.5

ET

GEO2

TH

CORBETTI

2015

210

75

GEO

5.6

ET

GEO2

TH

DOFAN FANTALE

2015

168

60

GEO

5.6

KE

GEO3

TH

Emuruango 1,2 and 3

2015

1960

560

GEO

6.5

KE

GEO3

TH

Longonot 1,2,3 and 4

2015

2940

840

GEO

6.5

KE

GEO3

TH

Menengai 1,2,3,4,5 and 6

2015

2940

840

GEO

6.5

KE

GEO3

TH

Paka 3

2015

490

140

GEO

6.5

ET

GEO2

TH

TENDAHO

2015

280

100

GEO

5.6

ET

GEO2

TH

TULU MOYE

2015

112

40

GEO

5.6

KE

GEO3

TH

Korosi 1,2,3

2016

1470

420

GEO

6.5
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Country

Techno

Type

Full unit name

Commission year

Invest
MUS$

Capacity

Fuel

Cost of kWh

KE

GEO3

TH

Paka 1,2

2016

980

280

GEO

6.5

KE

GEO3

TH

Silali

2016

980

280

GEO

6.5

KE

GEO3

TH

Suswa 1,2,3

2016

1470

420

GEO

6.5

GN

HY

Amaria

2020

402

665

1.2

GA

HY

Grand Poubara 1 &2

2020

510

160

6

GN

HY

GRAND-KINKON C

2020

345

291

5.2

ZA

HY

PUMP STORAGE

2020

1998

999

4.7

CM

HY

SONG MBENGUE

2020

2791

930

6.9

MW

HY

SONGWE

2020

502

340

3.7

UG

HY

AYAGO

2022

2150

550

4.9

TH

2024

568

660

2026

2232

2100

2

GH
ET

HY

TAKORADI T2 to final CC
stage
BEKO ABO

ET

HY

BORDER

2026

1626

1200

2.5

CD

HY

Kamanyola

2026

975

390

5.7

ET

HY

KARADOBI

2026

2041

1600

2.3

UG

HY

KARUMA HIGH

2026

2793

700

5

ET

HY

MANDAYA

2026

2640

2000

2.2

UG

HY

MURCHINSON FALLS HIGH

2026

1658

750

2.8

EG

HY

ZARAFANA 5

2026

3163

1883

8.9

AO

HY

Caculo Cabaça

2030

3329

1560

4

CM

HY

Grand Edea

2030

900

450

3.5

CM

HY

Kikot

2030

1900

950

3.9

AO

HY

Lauca

2030

3944

2120

3.5

TH

MOATIZE

2030

2535

1500

MZ

CC

STc1
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Country

Techno

Type

Full unit name

Commission year

Invest
MUS$

Capacity

Fuel

Cost of kWh

CM

HY

Song Dong

2030

900

450

3.6

CM

HY

Song Loulou AV

2030

800

400

4.2

CG

HY

SOUNDA

2030

2296

1000

4.3

CD

HY

Wanierukula

2030

1720

688

5.7

ZW

STc1

TH

HWANGE 7-8

2032

1014

600

COLH

11.8

TZ

STc1

TH

MCHUCHUMA

2034

338

200

COLH

11.8

TZ

STc1

COLH

11.8

CM
BW

STc1

CM

TH

NGAKA

2034

338

200

HY

Grand eweng

2036

1800

900

TH

MOROPULE B

2036

1014

600

HY

Song Loulou AM

2036

1600

800

3.7
COLH

11.8
4

CI

GT2

TH

Candid01

2038

174

300

GASH

13.5

CI

GT2

TH

Candid02

2038

174

300

GASH

13.5

NG

GT2

TH

EYAEN1

2038

66

113

GASH

13.5

NG

GT2

TH

EYAEN234

2038

197

339

GASH

13.5

NG

GT2

TH

GBARAN/UBIE

2038

128

220

GASH

13.5

ZA, ZM, NE, BJ, …

CSP

TH

CSP CANDIDATES

2040

x*70

x*20

ZERO

19.1
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3.3.2

PIDA Energy PAP Projects Sheets

The list of PAP projects is given in Annex 3-4 and their simplified geographical location is shown in
the graph below, showing the regional balance in PAP project selection and PIDA long term
projects.
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The PAP project fiches are given in Annex 3-5 and summarized below.

Generation
Country

Commis. Year

Type

Full unit name

ET

2018

HY

GREAT MILLENIUM DAM

MZ

2015

HY

MPHANDA NKUWA

CD

2020-22

HY

INGA 3 A&B

SL

2018

HY

SAMBAGALOU

ZW/ZM

2018

HY

BATOKA

In addition, the following projects which are well advances in development and preparation can be
included in the PAP list as obvious candidates already recognized as continental and regional
priorities. They would be part of the PAP list, if it turns out that their level of preparedness is such
that the inclusion in PIDA PAP would still bring a value added to facilitate their development.

Generation
Country

Commis. year

Type

Full unit name

ML

2014

HY

Gouina

ML

2013

HY

Félou

ZM

2018

HY

Kariba South

ZA

2017

HY

Itezhi Tezhi

SL

2015

HY

Bumbuna II

RW/TZ

2015

HY

Rusumo Falls

GN

2014

HY

Kaleta I

ZA

2017

HY

Lower Kafue

RW/DC

2015

HY

Ruzizi III
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Transmission
Country

Commis. year

Country A

Country B

North South Africa Coridor
Contral
African
Interconnector
West Africa
Corridor

2015

Kenya

Ethiopia

2015

Tanzania

Kenya

2021

Tanzania

Malawi

2021

Mozambique

Malawi

2015

Zambia

Mozambique

2015

Zimbabwe

Zambia

2015

Zimbabwe

South Africa

2015

South Africa

Namibia

2015

Zambia

DR. Congo

2020

DRC-Equatorial Guinea

Cameroon-Chad

2020

Sierra Leone

Guinea

2020

Sierra Leone

Liberia

2020

Liberia

Ivory Coast

2015

Ghana

Ivory Coast

Pipelines
Country

Commis. year

Type

Full Project name

UG/KEN

2015

Petrol. Products

Uganda-Kenya Pipeline
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Project Preparation and Capacity Building
EPP/ SAPP

2014

Transmission

Capacity Building Project
for Eastern Corridor

WAPP

2014

Transmission

Capacity Building Project
to support a Western
Corridor Transmission
Grid

SAPP/EAPP/CAP
P

2015

Transmission

ET

2013

Generation

GN/WAPP

2013

Generation

Capacity Building
Operation for the INGA
Corridor
Capacity Building for
Great Millennium Dam
(GMD)
Guinea Regional Hydro
Preparation Project

CG/SAPP/EAPP/C
APP

2014

Generation

Grand Inga capacity
building with Ministry of
Energy of DRC for the
project development
structure and exploring
financing alternatives

Establishing project development
entity, completing studies, structuring
financing
Establishment of the institutional
structure to promote the project as a
commercial entity; financial
structuring of the project; completing
preparatory technical and
environmental work
Capacity Building Operation for the
INGA Corridor
Integrating new financing into existing
structure and designing structure for
project construction and operation
Capacity building in the Ministry of
Energy for the development of
Guinea hydro projects included n the
PIDA program, under PPP structures
and in cooperation with Industry
Capacity building with Ministry of
Energy of DRC. Establishing the
project development structure;
exploring financing alternatives

Considering that some of the PIDA PAP projects may be significantly delayed, restructured in their
purpose (becoming national rather than regional projects), or be considered by some Governments
as no longer high priority, a list of alternative PAP projects, which would be included in the PAP list if
some of the identified projects drop out, was established, drawing on the PIDA list.

Generation
Country

Commis. year

Type

Full unit name

Production Cost
(USCents.kWh)

R/DRC

2025

HY

Ruzizi IV

6.2

CG

2026

HY

Chollet

4.5

AO

2026

HY

N’Hangue

4.5

3.4

Specific mobilisation of financing

There is a significant diversity in the structure of PAP projects, some of which are likely to be in the
public sector, others being suitable for PPP under various arrangements. Recommendations for
project financing have therefore to be project specific in order to contribute to addressing the
financing issue, rather than generic by type or source of financing. The estimate of the overall
financing needs for the PIDA project have been discussed in general terms in Section 3 above,
therefore, the following section will take a project specific approach.
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4. IMPLEMENTATION STRATEGY
AND PROCESSES FOR THE PAP
This section deals with the implementation of the PAP projects.

4.1

Respective roles of regional and continental institutions in
implementation of each PAP projects

GREAT MILLENNIUM DAM
Challenges to be addressed



Operation of the plant integrated in EEPCo. The new plant would increase the capacity of EEPCo six-fold
(750 MW at present). EEPCo is unlikely to develop on time capacity to operate and manage commercially
and financially a plant of the size of the Great Millennium dam. As a public sector entity, it will not have the
capacity to manage the project debt service.



Completing mobilization of financing. Some US$ 3 billion are still needed to complete the project financing
plan. As the selection of contractors has not followed traditional IFI procedure and the issuance of local
bonds for such a large amount will be a challenge and require creative financial engineering.



Coordinate project implementation with the development of a complementary transmission and
distribution system capable of handling the additional production of the plant



Consensus building with neighbouring countries, particularly Sudan and Egypt. The project is located on
an international waterway, so its development needs to be acceptable to riparian countries. Although
construction has started, terms of agreement with riparian countries need to be found.

Proposed approach



Explore with GOE the establishment of a SPV, possibly state owned or under mixed ownership to ring
fence the project and ensure its commercial operation based on long term contracts, to isolate the finance
of the project from EEC’s and GOE’s finances, to ensure high quality operation and maintenance of the
plant (preventing occurrence of an Inga 1&2 situation); and to allow raising additional financing from
donors, or from the market.



Isolate in the SPV the project components which are not already financed and structure financing for these
components only with arrangements for long term leasing of the assets financed under Italian and Chinese
supplier credits.



Assess the transmission and distribution needs to absorb the electricity from the plant and finalize under
long term contractual arrangements development of, and access to, considerably upgraded transmission
system.



Mobilize convening power of AUC and EAPP to act as facilitators between Ethiopia and riparian countries
to negotiate the terms of a MOU with riparian countries concerning the plant as well as other future
development affecting the Nile Basin.
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MPHANDA NKUWA
Challenges to be addressed



Completion of financing plan. The Advisors to the project Sponsor have not yet completed the
financing plan and project structure needs to be adapted for the project to present a risk profile
attractive to commercial financing.



Negotiation of off take agreements. The main issues are (i) the reluctance of South Africa to enter in
off-take contracts in currencies other than the Rand, putting the foreign exchange risk on the project;
and (ii) the reluctance of South Africa to enter into take or pay capacity (rather than energy) off-take
contracts.

Proposed approach



Explore risk mitigating instruments to attract commercial financing; develop intermediation services
from IFIs to allow access of the project to exchange rate hedging instruments.



Propose an “open book” structure to the developer to allow access to financing from IFIs permitted
through the tendering of the main contracts and pass-through in the tariff of benefits from open
tendering of some of the construction and supply contracts.



Facilitate discussion to share hydrology risk between investors (through higher equity) and off-taker
(through a capacity payment lower than project fixed cost and to match the duration of off-take
contracts with financing terms.
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Inga 3
Challenges to be addressed



The structure for project development has not been established yet, bearing in mind that SNEL does
not have the capacity to play the role of developer and the Ministry of Energy does not have the
resources to play the role of developer.



Cooperation framework between GODRC and potential off-taker of power exports has not been
established yet and the project is being developed as a purely national project, with little coordination
with future institutional framework for Grand Inga development.

Proposed approach



Establish a SPV for the project as a preparatory phase for structuring it as a PPP allowing for
coordination and interfacing with the envisaged structure for Grand Inga. Clarify the potential for
exports from Inga 3 to allow structuring of the project contractual framework (domestic and/or
international off-take PPAs), bearing in mind that a structure with significant off-take from creditworthy
industrial or international entities (South Africa, Botswana, Namibia) will facilitate attracting financing for
the project.



Support the integration of international expertise (in addition to the law firm financed by ADB) in the
initial project development team in the GODRC to accelerate the development of a project structure
suitable for attracting commercial and IFI financing under a PPP structure and propose a risk profile
minimizing the DRC country risk..
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Batoka Gorge Hydro Project
Challenges to be addressed



The terms of cooperation between the main countries interested in the project, Zimbabwe and Zambia, are
still uncertain, and the full involvement of Zambia has bee a subject of discussion recently, casting a doubt
on the firmess of the market for the power from the plant.



The purpose of the dam is the regulation of the Zambezi as well as power generation and should be
operated in coordination with other dams in the Zambezi basin,



The project cost estimate is based on 1993 cost estimates partially revised in 2009 in need to be updated.



One of the key countries remains under international sanctions, making raising finance for project
preparation and implementation more complex



The project is environmentally sensitive because of alleged rare bird habitat and whatewater rafting site
issues.

Proposed approach



An updated inter-governmental agreement is needed to confirm that both Zimbabwe and Zambia see the
development of the project as a priority.



The role of the dam as part of the Zambezi basin regulation program should be determined by the
Zambazi River Authority which should be reinforces. The integration of the dam in the Zambazi regulation
system could be designed in a suitable manner to allow the parallel optimization of power production from
the Zambezi basin.



A SPV needs to be established between Zambia and Zimbabwe, with a commercial management, with a
clear delegation to promote the project without requiring the clearance of both countries for every
decision. A priority task for the SPV would be to raise financing from Regional Projects Preparation Funds,
multilateral donors, or the Governments to complete and update the project preparation in its technical,
commercial, financial and environmental dimensions.



An ESIAS study following international standards should be engaged.



Non-conventional financing should be explored in addition to bilateral and multilateral sources.
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Sambagalou Hydro Project
Challenges to be addressed



The project structure is still undecided. A PPP structure was discussed, but the interest of OMVG in PPP
seems weak and it seems to favour a traditional public sector structure with IFI/suppliers credit financing.



The project was initially designed to be coordinated with the Kaleta project in Guinea, which was
envisaged to be developed by OMVS. This approach seems to be called in question,



The political support at OMVG and WAPP level is strong, by the commitment of the countries involved
(Senegal, Guinea, Guinea Bissau, Gambia) was changing over time.

Proposed approach



An updated inter-governmental agreement is needed to confirm the status of the project and how it will be
coordinated with Kaleta in operational terms, even if Kaleta is ultimately structured as a Guinean project.



The position of OMVG concerning the structuring of Sambagalou as a PPP should be clarified, in
consultation with donors who may indicate clearly where they envisage allocating their funds for regional
integration of the energy systems in West Africa, between the regional transmission system, which are
inherently pubic sector and the generation capacities which can leverage commercial financing.



Non-conventional financing should be explored in addition to bilateral and multilateral sources.
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North South Corridor
Challenges to be addressed



The project involves more than six countries which need to cooperate and ensure that their section of
the project is implemented on time.



There is no regional institution which will ensure that the entire line is technically available and properly
maintained at any point in time (reliability of transmission service).



The project involves two RECs/Power Pools (EAPP and SAPP) which are presently disconnected.

Proposed approach



EAPP and SAPP need to convene to establish a joint project development entity.



They need to decide on the development and operation of the line by an ad hoc multi-national project
company with suitable safeguards to ensure its commercial operation to protect the project from the
risk of under-performance of the utility of any of the countries crossed by the line.



Establish first a SPV between EAPP and SAPP, to be open to all participating countries in a second
stage of development (preferably to seeking to establish directly an entity involving more than six
countries).



Establish a working group between SAPP and EAPP to harmonize standards in anticipation of
interconnection.
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Central African Corridor
Challenges to be addressed



The development of the Central African corridor needs to be coordinated with the development of the Inga
site (Inga 3 and Grand Inga).



The development of the Inga site and of the associated transmission lines may be entrusted to a single
entity (for closer coordination) or to separate entities, one controlled by GODRC and one regional. The
option retained affects significantly the structuring of the generation and transmission projects.



Decision needs to be made to develop the Inga transmission system under one entity rather than through
a loose coordination between the transmission companies of each of the countries involved as transit,
origin or destination country.

Proposed approach



Establish a separate Inga regional transmission entity separate from the Inga development entity to allow
the transmission system designed mainly but not exclusively to transport Inga power to serve as a
common carrier for other projects in DRC, or in any of the transit countries.



Establish a single entity responsible for the development, construction and operation of the transmission
system to ensure a single point of responsibility for the performance of the transmission system. SAPP
should take the initiative to establish the regional transmission entity in cooperation with the participating
countries, recognizing a special role for DRC.
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Western Corridor
Challenges to be addressed



The respective role of the WAPP, OMVS and the Governments concerning the development of regional
generation and transmission projects is still un-clear, particularly concerning the regional transmission
line. The lack of a single point of responsibility slows-down the integration process.



The development of the Guinea potential is progressing slowly and the plants with a regional role are still
to be selected

Proposed approach



A SPV for the development and operation of a state owned, but independently and commercially
managed, regional transmission system as a common carrier should be established under the leadership
of WAPP, involving all countries which would benefit from the regional transmission system. A coordinated
approach under a SPV is preferable to each country developing its segment of the integrated regional
transmission system.



The role of OMVS as a water basin management agency should be clarified, and the extension of its
activities in the development and operation of public sector power plants should be examined and
discussed to avoid crowding out private sector financing.
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Kenya Uganda Petroleum Products Pipeline
Challenges to be addressed



A critical first step is to resolve the pending legal issues with the Libyan company, Tamoil, which was
awarded a construction contract in 2007 and which has been brought to a halt. There are two unresolved
issues: the financial capacity of Tamoil and whether the company can legally operate, given recent UN
sanctions imposed on Libya. The EAC has been entrusted with the resolution of both these issues.
Regulation to ensure that the project structure under PPP will not result in an abuse of monopolistic
position for petroleum product transport



The start of large-scale oil production in Uganda scheduled for 2012 and the possibility of constructing a
refinery inland is likely to lead to reconsideration of the project. Imports from Kenya may not be justified,
while exports to neighbouring Rwanda, Burundi and Eastern RDC may warrant study.

Proposed approach



The EAC should help the Joint Commission to obtain an internationally valid legal opinion on the possibility
to re-start the project with a more reliable partner. The EAC should review with the Joint Committee the
PPP structure to ensure that the pipeline will be a regulated common carrier and ensure that the benefits
of lower transport cost is passed-through to consumers and that the project leads to more competition on
the Ugandan and Kenyan markets



The Joint Coordination Commission needs to get support from the EAC to recruit reputable advisors to
restructure the project and select a credible private partner under transparent procedure.
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Great Millennium Dam
Challenges to be addressed



Some US$ 3 billion need to be raised to complete the project (possibly less if there is a free cash flow from
the initial tranches of the project that can be reinvested to finance in part the subsequent tranches)



Financing of the associated transmission need to be mobilized.

Proposed approach
To close the financing gap, several alternative should be considered:



Accessing the financial market through an international or domestic bond issue. The envisaged bond
issue would represent about 10% of Ethiopia’s GDP, which is indeed more than what would be acceptable
to the market without solid guarantees. The most likely source of guarantee would be the IFIs, as
commercial guarantee is not available for Ethiopia. In turn, it should be considered that guarantors will not
guarantee such a large amount, so GOE can expect to raise only a fraction of the funds needed from the
bond market. For a limited bond issue, the bond servicing obligations will have to be separated from the
obligations resulting from the Italian and Chinese financing. A SPV isolating the part of the project to be
funded through fresh financing from the debt service under the export credit financing should be
considered; the separate SPV would also facilitate obtaining from IFIs the guarantees needed for raising
additional financing, as the SPV would follow internationally accepted procurement procedures.



Mobilizing financing from commercial banks. Financing from commercial banks will be difficult to secure,
as long as the project does not have a secure cash flow backed by long term contracts. Even under the
SPV arrangement, long term Power Purchase Agreements would have to be entered into before
commercial financing on a project finance basis can be envisages. In the case of the GMD, no such
contracts with creditworthy off-takers have been negotiated. Financing from commercial banks on a
project finance basis is therefore unlikely as long as a full contractual framework for the project is not in
place.



Mobilizing financing from IFIs. Considering the approach adopted for developing the project and the
uncertain institutional framework for project development, construction and operation, attracting IFI
financing will be a challenge and may take time to structure. Considering the positive aspects of the
project (low production cost, positive impact of GHG emissions) IFI financing may still be envisaged
despite the heterodox approach adopted to initiate the project. A possible approach would be to create a
SPV to implement the non-financed components of the project following IFI approach, particularly
procurement through open tender, safeguards and financial management. The establishment of a ring
fenced SPV would also allow the IFIs to help mitigate the risks of the project and allow the issuance of
bonds as explored above.



Concerning the financing of the transmission and distribution lines associated with the project, the scope
of the extensions and reinforcement needed is not known for the moment. If it is confirmed that the
transmission sector reinforcement will be included in the domain of EEC, financing will have to come from
IFIs or the GOE, as sector cash flow is unlikely to allow EEC to participate to the financing of the
transmission system expansion on a significant scale.



Financing for the completion of the GMD will require the re-design of the institutional set up for project
development, implementation and operation. It will be a combination of several sources, because the
magnitude of the needs exceed the financing capacity of any single source. GOE should mobilize
financial engineering services to arrange timely financing and technical services for the project
transmission and distribution aspects
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Mphanda Nkuwa
Challenges to be addressed



Financing plan (if the project is to be implemented by HNMK) is still incomplete.



Foreign exchange risk management (mismatch between currency of PPA and currency of project
financing).



High commercial risk in the absence of a take or pay contract puts large financial risk on GOM

Proposed approach



Additional project financing could be raised from commercial banks as the project structuring is
suitable and credible developer/sponsors have been selected. For additional financing to be
mobilized, the commercial and currency risks for commercial lenders need to be mitigated
The
commercial risk results from the uncertainty of the demand from the SAPP market in the absence of
long term PPAs (and forward contracts on the SAPP power market). There is a potential demand from
the SAPP market which suffers from a shortage of capacity, but the capacity to pay of these potential
off-takers -except South Africa, Namibia, and Botswana- is weak. The project company, HNMK, should
either secure direct PPAs with off-takers other than South Africa, or increase substantially its equity
share in project financing to transfer the market risk to the sponsors.



Seek financing from multi-lateral and bilateral sources, provided the project’s environmental aspects
are adequately handled and an “open book” structure is put in place to accommodate the
procurement rules of IFIs and bilateral donors. This alternative may allow a lesser transfer of the
market risk to the sponsors, as IFIs and bilateral sources may be willing to accept a higher degree of
market risk. IFI’s involvement may also facilitate access to political risk guarantee instruments,
facilitating the mobilization of commercial partial financing.



The foreign exchange risk or currency mismatch will have to be managed through taking advantage of
the existence of a forward market for the Rand (the only African currency with a forward market) and
currency fluctuation hedging instruments through currency swap operations.



The high commercial risk bearing on the project (in addition to the environmental issues linked to the
management of the Zambezi basin) and the large investment needed for the project require that
several sources of financing are combined, and a high equity share in the financing package. This will
result in a significantly higher project cost due to the high cost of equity. If the project is to be
developed and operated by HNMK, the involvement of IFIs and bilateral donors to manage the political
risk seems indispensable.
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Inga 3
Challenges to be addressed



Putting together a financing package for a US$ 3 billion (US$ 4 to 5 billion including contingencies and
financing costs) representing 38% of 2010 GDP



Political risk of DRC



Minimizing contingent liability on GODRC’s balance sheet

Proposed approach



The four possible sources of financing are (i) private investors; (ii) industrial off-takers; (iii) IFIs under
concessional terms; and (iv) commercial banks. Identified potential private investors may contribute
up to 30% of the project cost. Potential investors (BHP Billiton) are likely to be willing to consider
financing up to 30 or 40% of the project in exchange for the supply of electricity under a long term offtake contract at a discounted price to recoup their financing; IFIs may provide in total about US$ 1
billion in recognition of the integrating nature of the project and its contribution to lower GHG
emissions with minimal environmental damage. That would leave about US$ 1 to 1.5 billion to be
mobilized to complete the financing plan. These funds are unlikely to be concessional and therefore
cannot benefit from an extensive Government guarantee (as DRC has to meet the constraints of HIPC
countries regarding borrowing terms). For the project to be able to mobilize the funds required, it will
need to be structured largely as an enclave project, based in part on supply to off-takers (other than
BHP Billiton) in good credit standing, allowing to substitute the credit of these off-takers to Government
extensive guarantee. The project will therefore have to export to financially strong utilities and use the
export contracts as collateral for borrowing from commercial banks, with a limited guarantee from
GODRC for purely political risk (with a counter-guarantee from a strong guarantor to backstop the
GODRC obligations).



Political risk guarantee may be required by commercial lenders, but also by equity investors. In this
case, the amount to be guaranteed as debt and equity may exceed the guarantee capacity for a single
project of guarantee institutions. If this is the case, an ad hoc guarantee fund for Inga 3 (possibly to be
extended later to Grand Inga) will need to be established and supported by major institutions such as
the EU and/or the UN, bearing in mind that the fund will offer only guarantees for political risk and
would not provide financing, except if the guarantee is called.



Inga 3 financing structure will call on various sources of funds. It is clear that a financing package can
be assembled only if the project’s commercial risk is essentially transformed from a DRC risk to an
export based industrial risk (BHP Billiton) and to Inga power importing countries of good credit
standing, leaving the pure political risk with GODRC. The main consequence is that the project will
need to be largely industry and export based rather than designed to supply mainly the domestic
market.
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Batoka Gorge Hydro Project
Challenges to be addressed



Putting together a financing package for a US$ 2.8 billion plus contingencies and financing costs in a
project involving a country under international sanctions and two countries with limited
creditworthiness



Political risk particularly of Zimbabwe, and to a lesser extent, of Zambia

Proposed approach



Although a PPP structure may not be excluded, it would be feasible mainly if industrial off-takers show
interest in taking over the project as investors. If this option proves not to be feasible, a public sector
structure may need to be retained, as international investors are likely to be deterred by the project
policial risk and the absence of political risk mitigation instruments.



The possible sources of financing are (i) private investors; (ii) industrial off-takers; (iii) and commercial
banks. IFI and OCDE development aid financing are unlikely under the present political situation in the
sub-region. The project should be structured largely as an enclave project, based in part on supply to
off-takers such as mining companies in Zambia or Zimbabwe in good credit standing, allowing to
substitute the credit of these off-takers and their revenues in hard currencies to Government
creditworthiness. The project will therefore have to supply in priority and mainly export industries to be
able ro raise financing. Financing may be more easily secured from (i) off-takers in exchange of lower
tariffs; (ii) commercial banks with a guarantee from off-taker industries; (iii) non-conventional financing
sources.
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Sambagalou Hydro Project
Challenges to be addressed



Raising about $ 400 million for a regional project



Financing risk attached to the financially weaker off-taker utilities and countries (Guinea, Guinea
Bissau, Gambia).

Proposed approach



As raising $ 400 million from Regional funds of the main donors (World Bank, ADB, EIB) will be a
challenge, consideration should be given to blending limited regional funds of IFIs with commercial
financing, using the IFI support to provide guaranties preferably to direct financing, allowing a
leveraging effect of their resources.



A public sector structure is unlikely to be financially attractive for donors and financiers, considering
that the experience with multi-country public sector electricity project has been discouraging, leading
to financial non-sustainability without repeated defaults on the debt (SINELAC, Manantali).



Non-conventional financing should be actively considered, although these sources have been reluctant
so ft to get involved in multi-country projects, except with the strong direct support of Governments.
The design of a suitable security package for non-conventional financiers under a regional project,
without the guarantee of IFIs will need complex financial engineering to shift the risk from OMVG, which
has a thin balance sheet and no guaranteed revenues to more creditworthy entities. A joint guarantee
from the countries involved may be considered, if found politically acceptable by the Governments.



The issue of the creditworthiness of the power sector in Guinea Bissau, Guinea and The Gambia will
have to be addressed prior to the finalization of the project financing structure. Senegal is in relatively
better shape, although its electricity sector is not financially strong enough to be an acceptable
guarantee for financiers, and credit enhancement mechanisms will need to be put in place in Senegal
as well.
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North South Corridor
Challenges to be addressed



The project needs to raise US$ 2.5 million in its PAP phase through an SPV involving more than six
countries.



The utilities of most of the countries involved (Ethiopia, Tanzania, Malawi, Zimbabwe, Mozambique and,
to a lesser extent, Kenya) are not creditworthy. Only South Africa has a credit standing acceptable to
commercial financiers. The challenge for financing the project is to reduce its commercial risk to an
acceptable level for lenders and investors

Proposed approach



Financing should be raised by a single entity in charge of the development, implementation and
operation of the lines in the corridor, preferably to seeking financing for each segments of the line
separately, in order to ensure that the coordination between construction of the various segments is
effective, and their maintenance is also coordinated.



As the line will operate as a common carrier rather than as a geographical monopoly, private
ownership of PPP financing structures will be difficult to develop, and public sector ownership is more
likely. The SPV, even if public sector owned, can access commercial financing.



In order to propose to commercial lenders an acceptable risk profile, the SPV should be protected
against commercial and payment risk. In order to manage the commercial risk, the transmission
contracts with the utilities should be structured with a large capacity booking payment in order to
transfers the commercial risk to the utilities. The residual commercial risk would be managed by
increasing the equity and quasi-equity (subordinated junior loans, shareholders loans), share in the
financing structure significantly above the traditional 30% in order to allow the SPV to absorb the
commercial risk through reductions in dividend payment before lenders are affected. The equity and
quasi-equity could be provided through IFI financing to the governments transferred as equity or
subordinated loans to the SPV.



In addition, the performance of the utilities (particularly the payment of the dues to the SPV) should be
guaranteed by the governments and backed by an assignment of receivables m clients in good
financial standing.



The project being most likely public sector owned, political risk guarantees are unlikely to be available.
As a consequence, the capacity of the project to raise commercial financing will be significantly
reduced and the risk borne by the governments through their equity participation and by the utilities
through fixed capacity booking payment will have to be higher.
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Central African Corridor
Challenges to be addressed



The project needs to raise US$ 1.3 billion, which is more than the amount that can be provided directly
by IFIs and bilateral donors.



The project financing strategy will depend on the institutional structure retained for the project
(implementation and operation by each country separately, or entrusted to a SPV project company.

Proposed approach



.If the country by country approach is retained, commercial financing may be difficult to mobilize since,
in addition to the supply risk (timely construction of Inga 3 and Grand Inga) and the demand risk
(expansion of the demand as scheduled,), the individual project financing approach would expose the
lenders to the transit risk in case one of the segments of the line upstream or downstream becomes
unavailable. Financing for each country segments would have to be secured from IFIs and bilateral
donors, if they are willing to take the transit risk, and possibly supplier’s credit.



If the regional approach is retained with a SPV project company, payments to the lenders could be
guaranteed (i) by the supply company (the Inga company) as a large part of the benefits of the line will
occur to the Inga company, who will be the main supplier of electricity to be transported by the line;
and/or (ii) by the utilities with a financing structure similar to the one presented above for the Eastern
corridor.



In the case of the Central African corridor, the line will not be a truly common carrier, as the power will
come mainly from one source.
Financing under a country based approach would be difficult to
structure because of the difficulty to address the transit risk. Under the integrated approach, the
management of the supply risk resting on a single entity would be better managed if the Inga
transmission project is integrated in the Inga SPV which would be responsible for the development,
construction and operation of both the power plant and the dedicated transmission lines. If this
approach is retained in order to facilitate the financing of the transmission lines, the INGA SPV would
have to be a multi-national company rather than a DRC controlled company.
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Western Corridor
Challenges to be addressed



The project needs to raise U$ 560 million under the PAP



The project will serve financially weak utilities

Proposed approach



The utilities which would have to pay for the transmission service are those of Guinea, Sierra Leone,
Liberia, Cote d’Ivoire and Ghana. Of those, only Cote d’Ivoire has a fair chance to restore its credit
standing in the medium term, and Ghana’s power sector is better- off than the other utilities in the subregion. Mobilizing commercial financing under these circumstances would be a challenge, although
the economic benefits of the line are clear.



The PAP component of the Western Corridor project will have to be entirely donor funded, but parallel
action should be engaged to ensure that the credit standing of the utilities of Guinea, Sierra Leone,
Liberia, Côte d’Ivoire and even Ghana improve so commercial financing can be mobilized for the postPAP project component.



The financing of the Western Corridor project is particularly difficult, as most of the utilities involved are
not credit worthy and cannot take any of the project risk, and the respective governments are in similar
situations. The project will ultimately depend upon the capacity of multi-lateral and bilateral donors to
provide grant or concessional financing to allow the integration of the hydro generation potential of
Guinea in the WAPP.
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Kenya Uganda Petroleum Products Pipeline
Challenges to be addressed



The project needs to raise US$ 150 million, which may have increased even further as a result of
extensive delays;



Regulation needs to ensure that the project sponsors do not abuse their monopolistic position, but
needs also to allow a sufficient return on equity to attract investors, with a potential upside in case of
strong performance.

Proposed approach



As the clients of the pipeline company are commercially viable petroleum product distribution
companies in Kenya and Uganda, mobilizing commercial financing with minimum government
involvement is possible. Commercial financing and/of suppliers credit should be mobilized. The
project residual risk is the possible fluctuation in the volume of petroleum product transit. This risk can
be transferred to the distribution companies by requiring that they guarantee a minimum level of
throughput in the pipeline, as it is often the case for pipeline projects. Guarantees against political risk
may still be needed, which could be provided by the Governments possibly with a counter-guarantee
from an international organization.



Equity can be expected to be available without significant risk sharing for the governments. A sector
regulator will still be needed to ensure that tariffs which will have to be set under the control of a
regulator, as there is no competition in the petroleum transport market suitable to ensure that the
investors achieve their targeted rate of return on equity.



The financing of this PAP project can be expected to be relatively easy, as the petroleum distribution
companies are commercially sound, as well as the refineries, and the regulatory risk will be limited if an
independent regulator is established.
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4.2

Civil society and Regional participation in the PAP

Civil society participation in the preparation and implementation of projects has been identified as
a PIDA principle.
For each project of the PAP, different types of measures will be proposed to enhance civil society
participation.
Civil participation in the PAP is summarized in the table below :

Participation in decision
making

PAP project

Communication and dissemination

Consultation

Great Millennium
Dam

Information of civil society in
Ethiopia and in riparian countries

Consultation with riparian
countries with AUC, EAPP,
PIDA facilitation

Mphanda Nkuwa
Power dam

Information of civil society

Consultation of Project
Affected Persons (PAPs)

Involvement of IFIs and
consultation to follow suitable
procurement and safeguard
procedures

Inga 3 Project

Information of civil society

Consultation of PAPs

Involvement of potential power
off-takers in project design
and structuring
IFIs and potential commercial
lenders
Potential investors

Eastern corridor

Information of local civil society in
each country

Consultation of PAPs.
Consultation of all
countries involved
Consultation of utilities

Inga Corridor

Information of civil society

Consultation of PAPs,
consultation of potential
off-taker utilities

Participation of potential
lenders in project structuring
Coordination between EAPP
and SAPP with facilitation of
AUC and PIDA
Potential lenders and IFIs

Consultation with SAPP,
CAPP, AUC and PIDA
Western Corridor

Information of local civil society in
each country

Consultation of PAPs.
Consultation of all
countries involved

Participation of IFIs in advising
for project structuring
Participation of WAPP

Consultation of utilities
Kenya Uganda
Petroleum
Product Pipeline

Information of local civil society in
Kenya and Uganda

Consultation of PAPs.
Consultations between
Kenya, Uganda,

Involvement of IFIs and
potential lenders

Consultation of Refineries,
petroleum companies
Consultation of potential
investors
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