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Middle Africa
Countries: Angola, Cameroon, Central African Republic, Congo, Democratic 
Republic of the Congo, Equatorial Guinea, Gabon, Sao Tome and Principe

INTRODUCTION TO THE REGION
Middle Africa is well-supplied with water resources and hydropower is the primary source of electricity generation for most 
countries in the region. The exceptions include Sao Tome and Principe and Congo, which rely heavily on thermal power, and 
Gabon, which is well-supplied with domestic fossil fuel resources and where thermal power forms the mainstay of electricity 
generation along with hydropower. In other countries in the region, thermal power plays a supplementary role, providing 
a very significant share of installed capacity but contributing only a small share of total electricity generation. Renewable 
energy resources other than hydropower are represented mainly by solar power and bioenergy, although their contribution 
to electricity generation is minor. 

In many countries in the region, nationwide electricity access stands at less than 50 per cent, with very significant disparities 
between urban and rural areas across the entire region apart from Sao Tome and Principe. The lack of electricity access in 
such countries as Angola and the Democratic Republic of the Congo, both major electricity producers, highlights the insuf-
ficient connectivity and reliability of the transmission and distribution networks, with transmission and distribution losses 
in some countries reaching 40 per cent of total generation. In this context, distributed power generation could potentially 
have a positive impact on regional rates of electricity access.
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An overview of the electricity sectors of the countries in the region is provided in Table 1.

Table 1. Overview of Middle Africa

Country
Total popula-
tion (million 

people)

Electricity 
access, total 

(%)

Electricity 
access, rural 

(%)

Total installed 
capacity (MW)

Electricity 
generation 
(GWh/year)

Hydropower in-
stalled capacity 

(MW)

Hydropower 
generation 
(GWh/year)

Angola 31 46 7 5,931 17,777 3,729 12,562

Cameroon 27 65 25 1,547 7,006 950 5,230

Central African Republic 5 32 16 41 157 19 148

Congo 6 48 13 794 2,988 228 872

Democratic Republic of 
the Congo 90 19 1 2,802 9,990 2,750 9,855

Equatorial Guinea 1 67 7 406 479 127 448

Gabon 2 93 63 632 2,332 332 981

Sao Tome and Principe 0.2 76 71 39 110 2 5

Total - - - 12,193 - 8,137 -

Source: WSHPDR 20221

Note: Data in the table are based on data contained in individual country chapters of the WSHPDR 2022; years may vary.

REGIONAL SMALL HYDROPOWER OVERVIEW 
In the Middle Africa region, the definition small hydropower (SHP) as hydropower plants with an installed capacity of up to 
10 MW is adhered to by Angola, the Central African Republic, the Democratic Republic of the Congo, and Sao Tome and Princi-
pe. Additionally, in Angola the up to 50 MW definition is used on occasion. In Cameroon, SHP is defined as plants up to 5 MW 
in the context of rural electrification programmes. No official definition of SHP exists in Congo, Equatorial Guinea and Gabon.

A comparison of installed and potential SHP capacities in the region is provided in Table 2.

Table 2. Small Hydropower Capacities by Country in Middle Africa (MW)

Country Local SHP  
definition 

Installed  
capacity (local 

def.)

Potential  
capacity (local 

def.) 

Installed capacity 
 (≤10 MW)

Potential capacity  
(≤10 MW)

Angola  Up to 10 MW 46.1 600.0 46.1 600.0

Cameroon  Up to 5 MW 1.5 N/A 1.5 970.0

Central African Republic  Up to 10 MW 18.8 41.0 18.8 41.0

Congo  N/A  N/A  N/A 0.0 70.5

Democratic Republic of the 
Congo  Up to 10 MW 56.0 100.9 56.0 100.9

Equatorial Guinea  N/A  N/A  N/A 7.5 31.9

Gabon  N/A  N/A  N/A 6.0 518.1

Sao Tome and Principe  Up to 10 MW 1.9 63.8 1.9 63.8

Total  - - - 137.8 2,396.2

Source: WSHPDR 20221

The total installed capacity of SHP up to 10 MW in Middle Africa is 137.8 MW, while the potential capacity is estimated at 
2,396.2 MW. Relative to the World Small Hydropower Development Report (WSHPDR) 2019, the installed capacity has in-
creased by 21 per cent, largely due to more accurate data becoming available on the total capacity of SHP plants in Angola. 
Small increases in installed capacity were also observed in Cameroon and Gabon, while in the rest of the region installed 
SHP capacity either remained the same or actually declined. The estimate of potential capacity increased by 29 per cent, 
largely due to the availability of new data on the technical SHP potential in Gabon.
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SHP plays a particularly important role in the Central African Republic and Sao Tome and Principe, where it accounts for 100 
per cent of installed hydropower capacity. In other countries in the Middle Africa region, the hydropower sector is dominat-
ed by large-scale plants and the contribution of SHP to the generation of electricity is relatively small. Recent activities in 
the SHP sector in the region have mainly focused on the rehabilitation of existing SHP plants, although one new plant was 
commissioned in 2021 in Cameroon.

The national share of regional installed SHP capacity by country is displayed in Figure 1, while the share of total national SHP 
potential utilized by the countries in the region is displayed in Figure 2.

Figure 1. Share of Regional Installed Capacity of Small Hydropower up to 10 MW by Country in Middle Africa (%)

Democratic Republic
of the Congo 41%   

Angola 34%

Equatorial 
Guinea 5% 

Gabon 4%

Sao Tome and
Principe 1% 

Cameroon 1%

Central African
Republic 14%  

Source: WSHPDR 20221

Note: Congo not included due to a lack of SHP capacity.

Figure 2. Utilized Small Hydropower Potential up to 10 MW by Country in Middle Africa (%)
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The installed capacity of SHP up to 10 MW in Angola is 46.1 MW, while the potential capacity is estimated at 600 MW, indicat-
ing that nearly 8 per cent has been developed. The identified potential is contained in 100 different sites identified in 2015 
as part of the country’s Energy Strategy to 2025. Of these, at least six have been selected for priority investment by 2025. 

In Cameroon, the installed capacity of SHP up to 10 MW is 1.5 MW, accounted for by a single SHP plant. The country’s SHP 
potential is estimated at 970 MW, indicating that less than 1 per cent has been developed, but no detailed assessment of 
existing sites is available. One SHP project with an installed capacity of 2.9 MW is under development, but its commissioning 
was stopped due to the civil war.

The Central African Republic has an installed capacity of 18.8 MW for SHP of up to 10 MW, while estimated potential capacity 
is 41 MW, indicating that 46 per cent has been developed. The country has two SHP plants in operation, while construction of 
a third plant with a capacity of 10 MW was suspended due to political instability, and the plant is in need of rehabilitation. 



8

WORLD SMALL HYDROPOWER DEVELOPMENT REPORT 2022

At least 15 sites suitable for SHP development have been identified in the country, and the construction of one additional 
SHP project is ongoing as of 2021.

There is no installed SHP capacity in Congo. The potential capacity for SHP has been most recently estimated at 75 MW and 
is entirely undeveloped. At least 27 potential SHP sites have been identified throughout the country, with capacities ranging 
between 6 kW and 10 MW. Several feasibility studies of potential SHP sites supported by various international institutions 
have been recently completed, and a number of additional studies were either ongoing or in the planning stages as of 2021.

In the Democratic Republic of the Congo, the installed capacity for SHP of up to 10 MW is 56 MW, while potential capacity 
is estimated at 100.9 MW, indicating that 55 per cent has been developed. No new SHP construction has taken place in the 
country in the last several years, although five new SHP projects were in the planning stages as of 2021. 

The installed capacity for SHP of up to 10 MW in Equatorial Guinea is 7.5 MW, while potential capacity is estimated at 31.9 
MW, indicating that nearly 24 per cent has been developed. There are three operational SHP plants in the country, with the 
largest one, the 3.8 MW Riaba SHP plant, operating at only a fraction of its installed capacity and in need of extensive repairs 
and upgrades. At least 36 potential SHP sites have been identified in the country and detailed evaluations of the sites are 
ongoing.

Figure 3. Change in Installed Capacity of Small Hydropower up to 10 MW from WSHPDR 2013 to WSHPDR 2022 by Country in 
Middle Africa (MW)
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Gabon has an installed capacity of 6 MW for SHP of up to 10 MW, provided by three SHP plants. The potential capacity is 
estimated at 518.1 MW, indicating that approximately 1 per cent has been developed. Recent activity in the SHP sector in the 
country has been limited to the refurbishment of existing plants and updated studies of the country’s SHP potential.

In Sao Tome and Principe, the installed capacity for SHP up to 10 MW is 1.9 MW while potential is estimated at 63.8 MW, 
indicating that approximately 3 per cent has been developed. There is only one operational SHP plant in the country, while 
three others have been decommissioned and are in need of extensive refurbishment or reconstruction. Thirty-four potential 
SHP sites have been identified in the country, but no new SHP projects are currently planned. 
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Changes in the installed capacities of SHP up to 10 MW in the countries in the region compared to the previous editions of 
the WSHPDR are displayed in Figure 3.

Climate Change and Small Hydropower
Countries in the Zambezi River basin, which includes Angola, have already experienced climate change, especially rainfall 
variability. The projected continuous rise in evaporation and evapotranspiration due to increased temperatures could spur 
higher water stress in the region. However, the impacts on runoff are yet uncertain.

BARRIERS AND ENABLERS FOR SMALL HYDROPOWER DEVELOPMENT
The main barriers to SHP development in Angola are the lack of stability in regulations governing asset ownership, the 
awarding and return of concessions, land acquisition and power purchase agreements, as well as a general lack of experi-
ence with investor relations, public-partner partnerships and Build-Operate-Transfer schemes. Additionally, the country has 
limited technical expertise in the SHP sector, with large hydropower taking precedence in national development.
At the same time, the large untapped SHP potential in the country and favourable topography, a multitude of identified 
SHP sites offer many opportunities for investment in the sector, particularly in light of increasing access to international 
financing.

Obstacles to SHP development in Cameroon include a lack of detailed assessments of SHP potential, lack of financing, un-
reliable infrastructure and an absence of local capacity for manufacturing electromechanical equipment. Enablers include 
the very significant untapped SHP potential in the country, increasing momentum in favour of renewable energy resource 
development and the strong need for rural electrification.

SHP development in the Central African Republic is hampered by a lack of incentives, monopolization of the electricity 
sector, which discourages investors, lack of technical capacity, limited financial resources and political unrest. However, the 
topography and hydrology of the country are overall favourable for SHP and projects can be undertaken with the support of 
a number of international institutions and financing mechanisms that have a presence in the country.

In Congo, barriers to SHP development include a lack of incentives and technical capacity, high cost of electricity transmis-
sion, gaps in the legal and regulatory framework regarding SHP, and expected decreases in river flow during the dry season, 
which could undermine the viability of run-of-river plants. The main enablers for SHP development in the country are the 
untapped SHP potential and a relatively liberalized electricity market.

The development of SHP in the Democratic Republic of the Congo is held back by the weak enforcement of the institutional 
and regulatory framework for private investment in the energy sector, high cost of development, lack of affordable financial 
mechanisms, lack of a renewable energy policy and focus on large-scale generation. The liberalization law passed in 2014 
could act as an incentive for SHP development if properly enforced, allowing the country to take advantage of its substantial 
untapped SHP potential.

The main barrier to SHP development in Equatorial Guinea is the high cost of SHP relative to other energy sources, in par-
ticular subsidized fossil fuels, as well as lack of incentives for renewable energy and lack of detailed data on potential sites. 
The main enablers are the remaining untapped SHP potential and interest in SHP development in the country on the part of 
international development institutions.

Barriers to SHP development in Gabon include inadequate infrastructure, lack of local expertise, high costs and excessive 
bureaucratization. However, the regulatory environment for private investment is expected to improve and the country is 
aiming to transition from an oil-based economy to one reliant on renewable energy. The SHP sector is expected to benefit 
from the system-scale approach outlined in the Government’s planned changes to the licensing process for hydropower 
projects, and be able to take advantage of the recently-identified and large SHP potential.

The main barrier to SHP development in Sao Tome and Principe is the lack of an institutional framework and policy mech-
anisms that would enable the realization of the country’s identified SHP potential. However, SHP is seen as a promising 
solution for extending electricity access to the country’s rural and remote areas, as well as decreasing its heavy reliance on 
fossil fuels.
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Angola 
Pedro Manso, Mathieu Barnoud & Lara Carimo, MHYD water & energy solutions sàrl 

KEY FACTS
Population 31,127,674 (est. 2020)1

Area 1,246,700 km2 2

Topography The topography of Angola is characterized by a narrow coastal plain in the west from which rise bro-
ad tablelands lying at over 1,000 metres above sea level, a high plateau in the centre and mountain 
ranges to the south reaching up to 2,400 metres. The highest point is Mount Moco, at 2,620 metres 
above sea level, in the Huambo Province.3,4

Climate The climate in Angola is tropical, with a warm rainy season from September to May and a cooler dry 
season from June to August. The country is divided into two climatic regions, the coast and interior. 
The annual average temperature ranges between a minimum of 17 oC and a maximum of 27 oC.2 

Climate Change Based on historical data, the mean temperature increased by 1.5 oC from 1960 to 2016. The frequency 
of hot days increased, while cold days decreased in the period of 1960–2003. The mean annual pre-
cipitation has been decreasing, at an average rate of 2 mm per decade. A greater decrease in late 
summer precipitation and increase in precipitation variability in the central-south transition area 
have also been observed. Climate models have predicted a continuous increase in temperature. 
From 2040 to 2059, an increase of 2 oC is projected, with rapid warming to take place in the interior 
and eastern parts of the country. There is a wide range of predictions for the change in precipitation 
across the country, with the predominant prediction indicating a decrease of mean annual precipi-
tation by almost 14 mm (CMIP5 projections, RCP 8.5, Ensemble). However, the annual maximum 5-day 
rainfall for a 25-year period return is expected to rise by 15 mm.5,6

Rain Pattern The cooler months in Angola (June–August) are very dry, with almost no rainfall. The wet season (Oc-
tober–April) receives between 100 mm and 250 mm of rainfall per month. The total rainfall decreases 
from north-east towards south and the western coast. Annual rainfall averages 984 mm.2,4,5

Hydrology Most of the rivers in Angola rise in the central mountains, draining in all directions. The perennial 
rivers are concentrated in the north and centre, while in the south there are only three perenni-
al rivers: the Cunene, Cuando and Cubango. Of the many rivers draining into the Atlantic Ocean, 
the most important ones are the Cuanza and Cunene. Other major rivers include the Cuango, drai-
ning northwards to the Congo River system, as well as the Cuando and Cubango Rivers, draining 
south-eastwards to the Okavango Delta in Botswana. There are no sizable natural lakes in Angola.4,7

ELECTRICITY SECTOR OVERVIEW 
Electricity generation in Angola in 2019 was 17,777 GWh. Ap-
proximately 71 per cent of this total was from hydropower, 
almost 28 per cent was produced by oil- and gas-fired ther-
mal power plants and approximately 1 per cent was from 
bioenergy and solar power (Figure 1).8 

Figure 1. Annual Electricity Generation by Source in Angola 
in 2019 (GWh)
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51 

13 

Hydropower

Thermal Power

Bioenergy

Solar Power

Source: IRENA8  

In 2020, the total installed capacity of Angola reached 5,931 
MW, of which 63 per cent was from hydropower, 36 per cent 

from thermal power and another 1 per cent from bioenergy 
and solar power plants (Figure 2).8 The increase in capacity in 
recent years mainly originated from the hydropower plants 
of Cambambe 2 and Laúca, with 960 MW and 1,670 MW (five 
units out of six already commissioned), respectively, and the 
thermal combined-cycle power plant of Soyo, with 500 MW.9

Figure 2. Installed Electricity Capacity by Source in Angola 
in 2020 (MW)
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In 2019, 45.6 per cent of the population of Angola had ac-
cess to electricity, with almost 74 per cent access in urban 
areas, while the most recent data from the World Bank in-
dicate that only 7.3 per cent of rural areas had access to 
electricity in 2018 (Figure 3).10 The rate of electrification is 
not homogeneous throughout the country.11 The National 
Company for the Distribution of Electricity (ENDE) had a 
total of 1,585,000 clients in 2018 divided into residential, 
services and industrial consumers. For comparison, in 2015 
ENDE served 1,275,468 clients. Of the customers served by 
ENDE, approximately 200,000 were provided with electricity 
through prepaid meters.9,12

Figure 3. Electrification Rate in Angola in 2018 (%)

Rural 7.3%
Total 45.6%

Source: World Bank10

The electricity consumption in Angola reached 11.6 TWh, 
in 2020.13 According to United Nations Statistics Division 
(UNSD) data, between 2014 and 2018 electricity consumption 
increased by 24 per cent. In 2018, households accounted for 
59 per cent of total consumption and losses amounted to 12 
per cent.14 With uneven electrification, the consumption is 
concentrated in the northern region.4 

The Regulatory Institute for Electricity and Water (IRSEA) 
was established in 2016 by Decree No. 59/16, transferring 
all rights and obligations from the Regulatory Institute for 
Electricity Sector (IRSE). The role of IRSEA is to regulate ac-
tivities of production, transport, distribution, sale and use 
of electricity in the Public Electricity System (SEP) as well as 
to regulate the commercial relationship between SEP and 
agents that are not linked to it.15 The design principles of 
this established model aim to develop a competitive pro-
cess for both public and private generation and to establish 
an Independent Transmission Operator, which will also act 
as a single buyer for all electricity generated in the SEP.4 

The electricity tariff categories are approved by Presidential 
Decrees No. 4/11 and No. 178/20 and defined by Executive 
Decree No. 122/19, which provides the basis for the calcula-
tion of tariffs. The rates are composed of two components, 
one based on the power and the other one based on con-
sumption. The low voltage tariff rates are within the range 
of 2.46–14.74 AOA/kWh (0.004–0.026 USD/kWh), medium 
voltage rates are 9.61–11.54 AOA/kWh (0.017–0.020 USD/kWh) 
and the high voltage rate is 7.31 AOA/kWh (0.013 USD/kWh) 
(Table 1).15

Table 1. Electricity Tariffs in Angola

Category Power component 
(AOA (USD) per unit)

Consumption 
component (AOA 
(USD) per kWh)

Low voltage 

Social household I 0 2.46 (0.004)

Social household II 80.00 (0.140) 6.41 (0.011)

Street lighting 45.00 (0.080) x pc 7.05 (0.012)

Single-phase household 90.00 (0.160) x pc 10.89 (0.019)

Three-phase household 100.00 (0.180) x pc 14.74 (0.026)

Commerce and services 100.00 (0.180) x pc 14.74 (0.026)

Industry 100.00 (0.180) x pc 12.82 (0.023)

Medium voltage 

Commerce and services 160.00 (0.280) x P 11.54 (0.020)

Industry 160.00 (0.280) x P 9.61 (0.017)

High voltage 

Industry 115.00 (0.200) x P 7.31 (0.013)

Distributors 115.00 (0.200) x P 7.31 (0.013)

Source: IRSEA15
 

Note: pc — contracted power (kVA), P — the maximum point of 15 
consecutive minutes (kW).

Presidential Decree No. 256/11, defining the National Policy 
and Strategy for Energy Security, established goals for the 
electricity sector until 2025.16 For its implementation, short-
term plans were defined. The plan for 2013–2017 fell short 
of what was initially planned. The following, 2018–2022 ac-
tion plan has three development programmes and subpro-
grammes, which include the expansion of electricity access 
in urban areas, municipalities and rural areas; the optimiza-
tion and sustainable management of the electricity sector; 
and private participation in the production and distribution 
of electricity.4,11 

SMALL HYDROPOWER SECTOR 
OVERVIEW
The common definition of small hydropower (SHP) in Angola 
is up to 10 MW, although plants of up to 50 MW are often 
referred to as SHP as opposed to large hydropower of up 
to 1,000 MW and 2,000 MW. The installed capacity of SHP in 
Angola amounts to 46.1 MW (Table 2), indicating a significant 
increase since the World Small Hydropower Development 
Report (WSHPDR) 2019 (Figure 4). The estimated potential 
capacity, as identified by the Angola Energy Strategy 2025 
of the Ministry of Energy and Water (MINEA), is 600 MW from 
100 different sites.18 A list of known planned SHP projects is 
presented in Table 3.

Figure 4 presents a summary of SHP data made available 
by the National Water Resources Information System (INRH) 
and the Public Electricity Production Company (PRODEL-
EP).19,20 However, this list has not been updated since the 
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publication of the WSHPDR 2019, providing the same esti-
mate of SHP installed capacity of 13.1 MW as reported in the 
previous edition. Additionally, it is also known that ENDE 
manages SHP plants of up to 5 MW each, with a total in-
stalled capacity of 33 MW.11 The sum of these two figures 
gives the installed capacity of 46.1 MW. The significant in-
crease in SHP installed capacity since the previous edition 
of the report may be related to the uneven dispersion of 
information, in addition to the new investments made in 
this sector. 

Figure 4. Small Hydropower Capacities in the WSHPDR 
2013/2016/2019/2022 in Angola (MW)

Installed
Capacity

Potential
Capacity

WSHPDR 2019
WSHPDR 2022

WSHPDR 2016
WSHPDR 2013 

10.0 

134.0 

12.9 

861.0 

13.1 

600.0 

46.1 

600.0 

Source: WSHPDR 2019,4 Gesto,11 National Energy Atlas,18 INRH,19 PRODEL-
EP,20 WSHPDR 2013,21 WSHPDR 201622

Note: Data for SHP up to 10 MW.

Angola has a significant hydropower potential. However, the 
development and rehabilitation of power plants have not 
succeeded in keeping the supply in line with the expanding 
demand. The technical potential is estimated at approxi-
mately 80 TWh/year and the economic potential is 72 TWh/
year (18 GW). Information on SHP potential in the country 
was assembled in the Atlas of the Hydropower Resource.15,18,23

Table 2. List of Selected Operational Small Hydropower 
Plants in Angola (up to 50 MW)

Name Location Capacity 
(MW)

Lomaum Benguela 50.0

Matala Huíla 40.8

Mabubas Uíge 25.6

Chicapa Lunda Sul Province 16.0

Biópio Benguela 15.2

Chiumbe Dala Lunda Sul Province 12.0

Cunje II Bié 7.5

Luquixe II Uíge 2.1

Cunje I Bié 1.6

Rápidos do rio lifune Nambuangongo,  
Muxaluando 1.1

Cuando Huambo 1.0

Source: INRH,19 PRODEL-EP20

Table 3. List of Selected Planned Small Hydropower 
Projects in Angola

Name Location Capacity 
(MW)

Stage of develop-
ment

Luachimo Lunda Norte 8.4 Works ongoing

Luquixi Uíge 2.1 Rehabilitation

Source: INRH,19 PRODEL-EP20

The national plan for the electricity sector up to 2025 in-
tends to develop new SHP plants for achieving the renew-
able energy installed capacity targets and to promote elec-
trification of isolated rural areas.15 From the 100 potential 
locations identified for SHP by MINEA, seven were selected 
with potential to supply nine municipal townships through 
isolated systems, including the Cutato, Quedas de Kaquina 
and M’Pupa Rapids SHP plants.15,24,27 The 2025 Angola Power 
Sector Long-Term Vision lists the priority investments for 
the 2018–2025 horizon, with several potential SHP projects 
identified for priority investment (Table 4). Other poten-
tial sites not identified in the long-term vision also remain 
available for SHP development (Table 5).

Table 4. Small Hydropower Sites Prioritized for Investment 
for the 2018–2025 Horizon

Name Capacity 
(MW)

Total Investment 
(USD million)

Andulo 0.5 3.1

Kuito 2 0.6 3.7

Kuando 2.0 12.4

Liapeca 4.0 24.8

M’Bridge 4.6 28.4

Other ongrid 48.0 240.7

Cuemba (off-grid) 0.5 3.1

Other off-grid 28.3 220.5

Source: MINEA17

Table 5. List of Small Hydropower Projects Available for 
Investment

Name Location
Potential 
capacity 

(MW)

Type of site 
(new/refur-
bishment)

F.Caála Balombo 1.22 New

Balombo Balombo 9.60 New

Freitas morna Ambriz, Bela vista 8.00 New

Rápidos do rio 
lifune

Nambuangongo, 
Muxaluando 1.06 New

Bocoio Bocoio 2.58 New

Source: National Energy Atlas18



14

WORLD SMALL HYDROPOWER DEVELOPMENT REPORT 2022

RENEWABLE ENERGY POLICY 
The Electricity Sector Transformation Programme (PTSE) is 
a result of the National Policy and Strategy for Energy Se-
curity and is divided into four implementation phases, the 
latest being over the period 2021–2025. It proposed a power 
sector reform involving three different measures: diagno-
sis, mobilization and change management; electric sector 
restructuring; and operational and functional improvement 
of public companies, implemented from 2012 to 2016. The 
studies conducted by this programme also recommend the 
incentivized participation of the private sector in renew-
able energy development in rural areas via feed-in tariffs 
and a partial liberalization of distribution systems and the 
energy sector, including full participation of independent 
power producers (IPPs) and the improvement of the energy 
mix.4,25,28 This is proposed to be implemented until 2025.28 
Recently, in 2021, a law was established for independent 
energy production.

The restructuring of the electricity sector began in 1996, with 
the publication of the General Electricity Law 14-A/96, which, 
together with the Energy Security Policy of 2011, paved the 
way for the publication of new regulations essential for the 
energy market, and the amendment of the General Electric-
ity Law, Law No. 27/15. Laws and Regulations published to 
establish the legal regime for the exercise of the activities of 
generation, distribution and supply of electricity, including 
by IPPs, are: 

•	 General Electricity Law No. 14-A/96;
•	 General Electricity Law No. 27/15;
•	 Electricity Production, Transport, Distribution and 

Commercialization Activities Regulation, Presidential 
Decree No. 76/21;

•	 Electricity Supply Regulation, Presidential Decree No. 
27/01;

•	 Regulation of Independent Electric Energy Production, 
approved by Presidential Decree No. 43/21;

•	 Regulation on the licensing of facilities for the use of 
electricity, Presidential Decree No. 40/04;

•	 Regulation of Electricity Production, Transport and 
Distribution facilities, Presidential Decree No. 41/04;

•	 Private investment law, Presidential Decree No. 
10/21.15,26

SMALL HYDROPOWER LEGISLATION 
AND REGULATIONS 
In early 2021, some changes were made in the regulatory 
framework of Angola which encourage the renewable en-
ergy sector, namely Decrees No. 76/21 and 43/21.15 Further-
more, the Government of Angola has a specific decree for 
the model of concession contracts and the purchase and 
sale of electricity for SHP projects (No. 82/10). This is a le-
gal instrument for public-private partnerships, aiming at the 
launch of the public tender for SHP and associated trans-
port systems, as part of MINEA’s intention to promote access 
to electricity in the isolated locations of the country.

The high-potential SHP sites identified under the Angola 
Energy Strategy 2025 programme are to be further studied. 
These feasibility studies aim to launch tenders for a total of 
100 MW in mini- and small-scale hydropower projects.17 

COST OF SMALL HYDROPOWER 
DEVELOPMENT
The mean cost of SHP installed in Angola is estimated at 
approximately 6.2 million USD/MW (Table 6), with the values 
being based on the Angola Energy 2025 strategy.18 

Table 6. Estimation of Small Hydropower Development 
Costs in Angola

Name Cost (million USD/MW)

Andulo 6.20

Kuito 2 6.17

Kuando 6.20

Liapeca 6.20

M’Bridge 6.17

Cuemba 6.20

Source: MINEA18

FINANCIAL MECHANISMS FOR SMALL 
HYROPOWER PROJECTS
The Angola action plan for the energy sector 2018–2022 
mentions that the main sources of financing of energy sec-
tor projects are: the Public Investment Programme (ordinary 
revenue of the treasury or the external and internal fund-
ing); revenues and financing of companies in the sector; or 
private investment with contingency guarantees.11 Some pol-
icies are planned to be defined in Angola, including financial 
incentives, such as: 

•	 Agreement for power purchase (PPAs) with feed-in tar-
iffs over a reasonable period of time;

•	 Setting rates of return-on-investment for capital;
•	 Tax reductions (e.g., on income tax and imports).

EFFECTS OF CLIMATE CRISIS ON SMALL 
HYDROPOWER DEVELOPMENT 
The climate projections predict a continuous temperature 
increase of approximately 2 °C from 2040 to 2059. This in-
crease will lead to a rise of evaporation and evapotranspi-
ration. The loss of water by evaporation in a reservoir can 
reduce the attractiveness of storage SHP plants. Besides, 
climate change will globally decrease mean annual precipi-
tation by approximately 13 mm in the same timeframe. The 
impact that increased temperature and evapotranspiration 
may have on runoff is yet uncertain and must be closely 
monitored since it may reduce the availability of water for 
SHP operation.
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BARRIERS AND ENABLERS FOR SMALL 
HYDROPOWER DEVELOPMENT
There are still several barriers to SHP dissemination in An-
gola, including: 

•	 Limited experience of developing energy projects with 
private investors, as IPPs under Build–Operate–Trans-
fer (BOT) or similar arrangements, as well as in the 
form of public-private partnerships; 

•	 Lack of stability in the rule of law and governance, for 
asset ownership, concession award and return, land 
acquisition, claim management, power purchase/sell-
ing and unpaid bills retrieval;

•	 Deficient long-term financial models for providing af-
fordable renewable energy to customers; 

•	 Limited availability of technologies for mini, micro- 
and pico-hydropower; 

•	 Fragile operation and management framework, re-
garding norms and standards and human resources 
capacity; 

•	 Power purchase agreements priced in the local cur-
rency.4,29

Nonetheless, there are also several enablers to SHP devel-
opment in the country:

•	 Political will to facilitate investment in the energy sec-
tor;

•	 Favourable topography and water availability for SHP 
development;

•	 Increased presence of international financial institu-
tions following the peaceful transition in presidential 
power in 2017. 

•	
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Cameroon
Joseph Kenfack, National Advanced School of Engineering

KEY FACTS
Population 27,224,262 (2021)1 

Area 475,440 km2 

Topography Four geographical regions can be distinguished in Cameroon. The northern region is occupied by a 
savannah plain sloping down towards the Chad Basin. The central region is a transitional area bet-
ween the western and northern regions and is dominated by the Adamawa Plateau at 900–1,500 me-
tres above sea level. The north-western region consists of volcanic mountains reaching over 2,400 
metres, with Mount Cameroon (4,095 metres) being the highest point in the country. Finally, the west 
is occupied by lowlands reaching up to 600 metres above sea level.2

Climate The climate differs between the north and the south of the country. In the south there are two dry 
seasons, in November–March and in June–August, with mean temperatures ranging between 22 °C 
and 29 °C along the coast. In the north, the dry season lasts from October to March and temperatures 
range from 23 °C to 26 °C.3 

Climate Change Climate change has significantly affected Cameroon and disrupted weather and precipitation pat-
terns, making trend predicting more complex. The observed effects include more frequent extreme 
weather conditions, false starts to seasons, heavier rainfall and as a result floods as well as recur-
rent droughts, which, in turn, have resulted in the advancement of the desert. These impacts are 
expected to become more severe as global warming continues. By 2100, the average annual tempe-
rature is predicted to see a 1.5–4.5 °C increase depending on the region.4

Rain Pattern The average precipitation varies from 500 mm to approximately 3,000 mm, peaking at 10,000 mm at 
Mount Cameroon.5

Hydrology In the south of Cameroon, water flows towards the Atlantic Ocean or the Congo River catchment via 
the Sangha River and in the north, towards the Benoue River or Lake Chad. Thus, the river system can 
be broken down into four subsystems of different sizes. The Atlantic catchment is the largest of the 
four subsystems, with the Sanaga River alone draining a catchment area of 135,000 km2 and having a 
plurennial flow reaching 2,000 m3/s at Edea. The Sangha catchment includes three tributaries of the 
Sangha River, i.e., the Dja, Boumba and Kadei. The Sangha in its turn is a tributary of the Congo River. 
The Benoue River, forming the Benoue catchment area, is the largest of the Niger River’s tributaries 
with a plurennial flow of 250 m3/s. The tributaries of Lake Chad include the Vina and Mbere. Both 
rivers form the western branch of the Logone, which runs into the Chari that feeds Lake Chad.6

ELECTRICITY SECTOR OVERVIEW
Total electricity generation in Cameroon in 2019 was approx-
imately 7,006 GWh, of which hydropower accounted for al-
most 75 per cent, gas for almost 19 per cent, heavy fuel oil 
(HFO) for 4 per cent and light fuel oil (LFO) for almost 3 per 
cent (Figure 1).7 

Figure 1. Annual Electricity Generation by Source in 
Cameroon in 2019 (GWh)

5,229.7 

1,296.7 
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Hydropower

Gas
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LFO

Source: Eneo7

The country’s installed capacity is 1,547.3 MW, with 
hydropower accounting for 950 MW.8 Hydropower is the 
main source of electricity generation. There are also 
several thermal power plants sustaining generation in grid-
connected areas as well as operating off-grid. There are no 
electricity imports or exports, however, there are plans to 
connect Cameroon with Chad and Nigeria to mitigate the 
high cost of electricity generation in these countries. In 2020, 
the national electrification rate in Cameroon was nearly 65 
per cent and the rural electricity access rate was 25 per cent 
(Figure 2).9,10 
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Figure 2. Electrification Rate in Cameroon in 2020 (%)

Rural 25%
Total 65%

Source: World Bank9,10

The Ministry of Water and Energy (MINEE) and the Electricity 
Development Corporation (EDC) oversee the energy sector in 
Cameroon. The Rural Electrification Agency (AER) promotes 
rural electrification and the Electricity Sector Regulation 
Agency (ARSEL) approves electricity tariffs and determines 
electricity standards. The utility company Eneo is in charge 
of electricity generation and distribution, while the National 
Electricity Transport Company (SONATREL) manages the 
electricity transmission network. Cameroon has three main 
independent grids: the southern, eastern and northern grids. 
The electricity sector has been privatized since 1998. Kribi 
Development Corporation (KPDC), Dibanba Development 
Corporation (DPDC) and Memve’Ele are the most important 
generation companies outside Eneo. Nachtigal Hydro 
Company (NHPC) is constructing a 420 MW hydropower plant 
and will be the biggest generation company after Eneo. 

After commissioning the first small hydropower (SHP) 
plants in the early 1930s, Cameroon switched to large-
scale hydropower development, with a number of plants 
commissioned in the late 1980s. For several decades, no 
new hydropower plants were commissioned in Cameroon 
due to an unfavourable economic situation. Nonetheless, 
hydropower remains the main source of electricity 
generation in the country. However, there are also plans 
to develop large-scale solar power plants to reduce the 
currently high use or thermal power. The development of 
SHP can also have a high positive impact on the country, 
especially in rural and remote areas that experience such 
issues as high voltage drops due to the long distances of 
transmission and regular power shortages from selective 
power cuts or the aging medium-voltage network. Overall, in 
a developing country such as Cameroon, electricity demand 
is always on the rise (estimated to grow at an average 
annual rate of 4 per cent until 2040), to the point that the 
development of energy infrastructure does not manage to 
keep up, leading to selective power cuts even in large cities.11 

The role of foreign investment is crucial for the development 
of the electricity sector in Cameroon. The ongoing generation 
projects are mainly funded through foreign funds as the 
national banking system provides very limited support to 
investment in the sector due to high interest rates. 

The electricity tariff system has remained unchanged since 
2012. The rates are uniform all over the country and do not 
vary throughout the year but depend on the voltage level 

and the amount of energy consumed. Domestic consumers 
pay between 50 CFA/kWh and 99 CFA/kWh (0.077–0.150 USD/
kWh).12 Current tariffs do not represent the actual cost of 
electricity generation and are heavily subsidized by the 
Government.13

SMALL HYDROPOWER SECTOR 
OVERVIEW
There is no official definition of SHP in Cameroon, however, 
there is a specific regulation for power plants of up to 5 MW 
for rural electrification. For the purposes of this chapter, the 
standard up to 10 MW definition will be followed.

In 2021, the 1.48 MW Mbakaou SHP plant was commissioned 
(Table 1), increasing the installed SHP capacity in the country 
compared to the World Small Hydropower Development 
Report (WSHPDR) 2019.14 The Mbakaou plant became the first 
SHP plant to be developed in the country in decades and 
there are plans to further boost the SHP sector. The plants 
developed in the early 1930s were abandoned because of 
the grid extension from large-scale plants, but could be 
rehabilitated. There might also exist other smaller-scale 
plants developed by non-governmental organizations, 
such as the 20 kW plant in Tchouadeng, however, there is 
no accurate information on their installed capacity and 
operational status.15 The total potential is estimated at 
970 MW and remains unchanged compared to the previous 
edition (Figure 3).16

Figure 3. Small Hydropower Capacities in the WSHPDR 
2013/2016/2019/2022 in Cameroon (MW)

Installed
Capacity

Potential
Capacity

WSHPDR 2019
WSHPDR 2022

WSHPDR 2016
WSHPDR 2013 

0.0

22.0

0.5

615.0

1.0

970.0

1.5

970.0

Source: Afrik21,14 WSHPDR 2019,16 WSHPDR 2013,17 WSHPDR 201618

A detailed assessment of the SHP potential in the country 
is yet to be carried out, however, new SHP projects are 
most needed in the mountainous areas where the network 
experiences high voltage drops. One project under 
development is the 2.9 MW Ngassona plant (Table 2).

Table 1. List of Existing Small Hydropower Plants in 
Cameroon

Name Location Capacity 
(MW)

Head 
(m)

Launch 
year

Mbakaou 
Carriere Mbakaou 1.5 15 2021

Source: Kenfack8
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Table 2. List of Planned Small Hydropower Projects in 
Cameroon

Name Loca-
tion

Ca-
pacity 
(MW)

Head 
(m)

Devel-
oper

Planned 
launch 

year

Development 
stage

Ngas-
sona 
(RUMPI)

Massa-
ka 2.9 45 AER N/A

Commis-
sioning but 

stopped due 
to civil war

Source: Kenfack8

SMALL HYDROPOWER PROJECTS 
AVAILABLE FOR INVESTMENT
Table 3 shows a list of selected SHP sites available for 
development.

Table 3. List of Selected Potential Small Hydropower 
Projects Available for Investment in Cameroon

Name Location
Potential
capacity 

(MW)
Head (m)

Type of site 
(new/refur-
bishment)

Manjo Manjo 4.6 24.3 New

Bafang Bafang 2.9 100 New

Batie Batie 1.6 115 New

Nchi Maron 1.2 50 New

Source: Kenfack8

RENEWABLE ENERGY POLICY
The climate change policy is monitored by the Ministry of 
Environment in collaboration with other institutions. The 
Government’s policies regarding renewable energy are be-
ing enhanced by new regulations under preparation, includ-
ing plans and programmes relevant to SHP, especially the 
funds for feasibility studies. 

According to the National Development Strategy 2020–2030, 
the country’s total installed capacity is to reach 5,000 MW 
by 2030. The energy mix is to be based on hydropower, so-
lar photovoltaics, gas-based thermal power and biomass. In 
the hydropower sector, the focus is on large-scale projects 
that are to be realized via public-private partnerships (PPP) 
or independent production. However, the Government will 
also encourage the construction of mini-scale hydropower 
to meet household demand for electricity. Legislation aimed 
at stimulating domestic private investment in such projects 
is to be developed.19 

SMALL HYDROPOWER LEGISLATION 
AND REGULATIONS
SHP is governed by the same regulations as the entire elec-
tricity sector. However, specific government plans and pro-
grammes targeting SHP are highlighted in the framework 
for rural electrification, especially for capacities below 5 
MW. There are plans to review the legislation and regula-
tions related to titles awarded to new plants, including SHP 
plants. The licensing process for SHP plants is the same 
as for other technologies and requires all documents from 
the feasibility studies, including the environmental impact 
assessment (EIA).

COST OF SMALL HYDROPOWER 
DEVELOPMENT
The total cost of the Mbakaou SHP project was approximate-
ly USD 6.9 million.20 

FINANCIAL MECHANISMS FOR SMALL 
HYDROPOWER PROJECTS
While subsidies and other incentives and forms of financial 
support can be obtained from the Government, SHP projects 
usually rely on foreign funds. Many international institutions 
are willing to fund the development of SHP in Africa, includ-
ing Cameroon.

BARRIERS AND ENABLERS FOR SMALL 
HYDROPOWER DEVELOPMENT
Despite the large potential and the strong will of the Gov-
ernment, the development of the SHP sector has been very 
limited so far. The key barriers to SHP development include: 

•	 Lack of a detailed assessment of SHP potential;
•	 Lack of funds for SHP development;
•	 Need for capacity building;
•	 Lack of mature projects;
•	 Unreliable infrastructure;
•	 No local production of electromechanical equipment.

The key enablers for SHP development are:
•	 Great SHP potential,
•	 SHP can provide a solution to grid unreliability in rural 

areas;
•	 Liberalized sector;
•	 Available grid code;
•	 Strong policy focus on renewable energy develop-

ment, including SHP.
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Central African Republic
Pedro Manso and Mathieu Barnoud, MHYD water & energy solutions sàrl 

KEY FACTS
Population 4,745,185 (2019)1

Area 623,000 km2 2

Topography The Central African Republic is a landlocked country. The lowest point in the country is the Oubagui 
River at 335 metres above sea level, while the highest point is Mount Kayagangiri at 1,420 metres 
above sea level. Rolling hills cover the centre and the south of the country. The south-east is occu-
pied by a dense tropical forest, while the northern part of the country is flat, similar to a savanna.3

Climate The climate in the Central African Republic is warm, equatorial and humid, and has defined rainy 
and dry seasons. Temperatures vary between 19 °C and 30 °C during the wet season, from May to 
October, and range from 18 °C to 40 °C in the dry season, from November to April.4

Climate Change Future climate scenarios indicate a temperature increase on the order of 1.4-2.2 °C, assuming low 
greenhouse gas emissions, and 1.8-2.7 °C, assuming high emissions. The probability of extreme cli-
matic hazards occurring could increase with climate change, with the main hazards consisting of 
heavy rains followed by floods and droughts.4

Rain Pattern Heavy rainstorms frequently occur during the rainy season (May–October). Maximum annual preci-
pitation can reach up to 1,800 mm. In the Karre Mountains the average rainfall is estimated at 1,500 
mm. The north of the country is drier than the south. The average annual precipitation across the 
country is 1,373 mm.4,5

Hydrology There are important waterways harmoniously distributed across the territory of the Central African 
Republic. In the north of the country, the Chari River tributaries flow. The Ubangi River is one of the 
most iconic in the country, forming the southern border with the Democratic Republic of the Congo. 
The river has numerous tributaries, such as the Chinko, Kotto, Lobaye, Mbari and Ouaka. The Mbo-
mou River (or Bomu) represents the Ubangi River’s headstream, flowing 725 km towards the west, 
and also contributes to forming the border with the Democratic Republic of the Congo.4

 
ELECTRICITY SECTOR OVERVIEW 
The total installed capacity of the Central African Republic in 
2019 was approximately 41.2 MW, including 22.0 MW of ther-
mal power capacity, 18.9 MW of hydropower and 0.3 MW of 
solar power (Figure 1).6

Figure 1. Installed Electricity Capacity by Source in the 
Central African Republic in 2019 (MW)

22.0 

18.9 

0.3 

Thermal Power

Hydropower

Solar Power

Source: African Energy Portal6

Gross electricity production was estimated at approximately 
155 GWh at the end of 2018, and reached 157 GWh in 2019. 
Roughly 148 GWh were produced by hydropower in 2019, 8 
GWh came from other renewable energy sources, and 1 GWh 
from thermal power plants (Figure 2).7 Transmission loss-
es are estimated at 7 per cent of the electricity produced 
in 2017, while distribution losses amounted to 33 per cent, 

which is higher than the average across Sub-Saharan Africa 
(between 18 and 20 per cent).8

Figure 2. Annual Electricity Generation by Source in the 
Central African Republic in 2019 (GWh)

148 

8 

1 

Hydropower

Other RE

Fossil Fuels

Source: AFREC7

Total access to electricity in the country reached 32 per cent 
at the end of 2019, indicating a three-fold increase since 
2010.9 However, access to electricity is unequally distribut-
ed between urban and rural areas. Thus, 55 per cent of the 
urban population had access to electricity in 2019 against 16 
per cent of rural population.9
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Figure 3. Electrification Rates in the Central African 
Republic in 2019 (%) 

Rural 16%
Total 32%

Source: World Bank9

Currently, the electricity supply in the Central African Re-
public remains lower than the demand. Furthermore, de-
mand forecasts for the coming years predict a growth in 
peak demand from 80 MW in 2010 to 403 MW in 2030 in the 
low-growth scenario.10 

The Ministry of Development for Energy and Water Resourc-
es (MDEWR) oversees the electricity sector in the country, 
with a Directorate General for Electricity established as part 
of the Ministry. The entity in charge of electricity produc-
tion, transport and distribution is Energie Centrafricaine 
(ENERCA), which is a public organization founded in 1963 
and owned by the Government. The two other main agen-
cies in the Central African Republic are the Rural Electrifi-
cation Agency (ACER) and the Autonomous Electricity Sector 
Regulatory Agency (ARSEC).8

Hydropower in the country is delivered to the capital city of 
Bangui by two transmission lines with 17.5 MVA and 35 MVA 
of transit capacity. Losses in the electricity transmission and 
distribution system are high, due to the age of the facilities 
and difficulties to carry out adequate maintenance.10

Electricity tariffs are determined by cumulative hours of us-
age per month. The mixed tariffs for low-tension consumers 
in 2021 were 0.13 USD/kWh for usage of up to 65 hours, 0.14 
USD/kWh for up to 130 hours and 0.15 USD for over 130 hours 
of usage. Mid-tension tariffs range from 0.044 to 0.070 USD/
kWh.11 Access to electricity in small cities and rural areas is 
very limited due to the price gap and the lack of infrastruc-
ture. To cover investment and operational expenses, the 
average electricity price should be approximately 0.2 USD/
kWh.12 This price difference induces a deficit of approximate-
ly USD 7 million per year (0.4 per cent of Gross Domestic 
Product).12 The higher tariff needed is due mainly to losses in 
transportation and distribution as well as losses related to 
invoice collection and overstaffing, which are the highest in 
Africa, and represented 48 per cent of the budgetary deficit 
in the energy system in 2014.12

SMALL HYDROPOWER SECTOR 
OVERVIEW
The small hydropower (SHP) definition in the Central African 
Republic refers to plants of up to 10 MW. As of 2021, the total 
installed capacity of SHP in the country was 18.75 MW, made 

up of two plants: Boali I (8.75 MW) and Boali II (10.00 MW) 
(Table 1). It is estimated that Boali I could reach an addition-
al capacity of up to 9.5 MW through rehabilitation works.13 A 
further 10 MW was scheduled for the Boali III plant, which 
never was commissioned due to political instability in the 
country. At the current state, the Boali III plant is not com-
plete and cannot produce electricity without a rehabilita-
tion (dam monitoring and electro-mechanical devices). As 
a result of this, the total installed SHP capacity figure has 
decreased since the World Small Hydropower Development 
Report (WSHPDR) 2019, which counted the Boali III plant as 
operational. The potential estimate remains unchanged as 
no new data were made available (Figure 4).

Figure 4. Small Hydropower Capacities in the WSHPDR 
2013/2016/2019/2022 in the Central African Republic (MW)

Installed
Capacity

Potential
Capacity

WSHPDR 2019
WSHPDR 2022

WSHPDR 2016
WSHPDR 2013 

34.0 

41.0 

19.0 

41.0 

29.0 

41.0 

18.8 

41.0 

Source: WSHPDR 2013,14 WSHPDR 2016,15 WSHPDR 2019,16 Manso & 
Barnoud17

Table 1. List of Operational Small Hydropower Plants in the 
Central African Republic

Name Location
Ca-

pacity 
(MW)

Head 
(m)

Plant 
type Operator Launch 

year

Boali I M’bali 
River 8.75 52 Run-of-

river ENERCA 1955–
1969

Boali II M’bali 
River 10.00 64 Run-of-

river ENERCA 1976

Source: International Journal on Hydropower & Dams13

Potential for SHP development in the country exists in the 
following locations: Baboua, Bambari, Bangassou, Berbérati, 
Bocaranga, Bossangoa, Bouar, Bria, Carnot, Kaga-Bandoro, 
Kembe, Mbaîki, Ndélé, Paoua and Sibut.18 The SHP poten-
tial is estimated at 41 MW as was reported in the previous 
editions of the WSHPDR. Additionally, 30 sites suitable for 
development of hydropower plants of varying sizes were 
identified, with capacities between 0.5 MW and 180 MW.19 
However, the site names are not known.

The United Nations Development Programme (UNDP), in 
collaboration with the Global Environment Facility (GEF), 
attempted to develop electricity generation capacities and 
encourage investment in Western and Middle Africa, includ-
ing the Central African Republic. The project aimed to de-
velop 36 SHP plants in the region, alongside creating an SHP 
network. However, in 2011 the project was cancelled for the 
entire region due to regional political instability.20
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Table 2. List of Planned Small Hydropower Projects in the 
Central African Republic

Name Loca-
tion

Ca-
pac-
ity 

(MW)

Head 
(m)

Plant 
type Developer

Planned 
launch 

year

Stage of 
develop-

ment

Boali 
III

M’bali 
River 10 ~30 Res-

ervoir ENERCA – Feasibili-
ty study

Boali I 
bis

M’bali 
River – –

Run-
of-

river
– – Feasibili-

ty study

Boali II 
bis

M’bali 
River 10 64

Run-
of-

river

China 
Gezhouba 
Group Cor-
poration 
(CGGC)

2022?
Under 
con-

struction

Source: ENERCA10

 

The incomplete Boali III plant includes an embankment dam 
approximately 30 metres in height and 780 metres in length. 
The plant is located in the central concrete block of the dam 
between the overflow spillways, but has never been com-
missioned. The dam monitoring ceased in 2010. The dam is 
only used, at the current time, for water flow regulation for 
the hydropower cascade formed by the Boali I and Boali II 
plants downstream. Commissioning Boali III would allow 
adding up to 7.5–10.0 MW of capacity without an addition-
al territorial footprint. A preliminary safety assessment was 
carried out in 2019 and revealed dam security and moni-
toring deficiencies. In the meantime, emergency measures 
have been recommended and further studies have started. 
It can already be stated that Boali III will need large civil and 
electro-mechanical works in order to put the 10 MW plant 
in operation and to secure water storage for the entire SHP 
cascade of Boali I, II and III.

A new power plant named Boali II bis is presently under 
construction next to the existing Boali II plant. Another new 
project called Boali I bis is planned downstream from the 
existing Boali I plant, but investment for it has not been yet 
secured.

In addition, ENERCA plans to develop small, mini- and mi-
cro-hydropower plants for a total of 40 MW before 2030. Ad-
ditionally, also some larger hydropower plants (> 10 MW) are 
to be developed (Lobaye, Dimoli, Lancrenon, Kotto).10 There 
are also plans to provide power supply to areas in the Cen-
tral African Republic from the future Mobayi SHP plant in 
the neighbouring Democratic Republic of the Congo.21

RENEWABLE ENERGY POLICY 
The Central African Republic aims to reduce its emissions 
by at least 5 per cent and 25 per cent by 2030 and 2050, 
respectively, compared to its baseline emissions in the busi-
ness-as-usual scenario for both years.22 The country also 
aims to reduce emissions of short-lived climate pollutants, 

which have a significant short-term global warming poten-
tial and harmful effects on health, agriculture and ecosys-
tems. In addition, the entire national territory is exposed to 
extreme climatic hazards such as droughts and heavy rains 
followed by flooding. The Government aims to strengthen 
the country’s resilience to climate change in key sectors.22

The Central African Republic envisages a holistic approach 
to climate change mitigation by integrating the adjustment 
of national policies and strategies, the improvement of leg-
islative and regulatory frameworks, the development of ca-
pacities and technology transfers in certain priority areas. 
The following energy sources are being encouraged:

•	 Small and micro-hydropower plants;
•	 Solar thermal and photovoltaic energy;
•	 Processes for the methanization of organic matter;
•	 Improved carbonization.22

Apart from micro-hydropower plant development, the con-
struction of a solar power plant at Bangui, a 72 MW hydro-
power plant at Lobaye, a 180 MW hydropower plant at Di-
moli and the Mobayi hydropower plant is also planned in 
the next 15 years. 

Micro-hydropower and solar power are the key targeted 
technologies, while most renewable energy sources, such as 
wind and geothermal power, are still widely unexplored in 
the country.22 There is existent potential for the geothermal 
energy, however, no studies were conducted to determine 
it. Wind speed measurements show promising potential at 
above 5 m/s and, therefore, wind power could also be a via-
ble alternative for electricity generation in the country. The 
high costs associated with the development of solar power 
might limit its use in the Central African Republic to certain 
applications or services.23

The economic reforms initiated by the Government to en-
courage private investment in the Central African Republic 
have led to the following framework document set: 

•	 Law No. 01.10 of 16 July 2001, instituting a charter of 
investments in the Central African Republic; 

•	 Ordinance No. 05.001 of 1 January 2005 on the Electric-
ity Code of the Central African Republic; 

•	 Decree No. 010.092 of 18 March 2010 defining the Na-
tional Energy Policy.

These instruments provide a framework for investment in 
the energy sector but above all offer investors the means to 
implement their projects.10

There is no specific legislation or regulation for SHP.

COST OF SMALL HYDROPOWER 
DEVELOPMENT
No consolidated estimates of the average cost for the devel-
opment of SHP in the Central African Republic are available. 
Of the three small Boali plants, only the cost of Boali III can 
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be found in open sources.24 However, the 10 MW capacity of 
this plant has never been fully installed and put into oper-
ation, therefore, the cost per MW may not be relevant. Cost 
estimates of the largest hydropower plant projects planned 
over the next 15 years were used to obtain an estimate of 
the cost per MW of installed capacity in the Central African 
Republic. The average cost of hydropower installed capacity 
appears to be approximately 3.7 USD/MW (Table 3). Average 
cost of SHP development is unavailable.

Table 3. Cost Estimation for Hydropower Plants in the 
Central African Republic

Project cost (USD 
million)

Cost per unit of in-
stalled capacity (USD 

million/MW)

Dimoli (180 MW) 275 1.5

Lobaye (72 MW) 180 2.5

Kotto (60 MW) 500 8.3

Boali III (10 MW) 25 2.5

Average 3.7

Source: UNFCCC,22 ADF24

FINANCIAL MECHANISMS FOR SMALL 
HYDROPOWER PROJECTS
Nowadays, the Central African Republic remains dependent 
on multilateral funding and donations (World Bank, African 
Development Bank and United Nations Industrial Develop-
ment Organization) as well as bilateral financing (European 
Central Bank, French Development Agency and Export-Im-
port Bank of China). This is not always a reliable way of 
funding projects, as they may be cancelled due to political 
instability in the region.

EFFECTS OF CLIMATE CRISIS ON SMALL 
HYDROPOWER DEVELOPMENT 
The evolution of rainfall due to climate change varies great-
ly according to the scenarios, with some projecting a slight 
increase in annual rainfall, while others project irregular 
variations in precipitation. Furthermore, there are no com-
prehensive studies for the Central African Republic showing 
the potential impact of future rainfall variation on avail-
able river runoff. Temperature increases may induce larg-
er evaporation and therefore the water balance of existing 
reservoirs must be reassessed, in particular that of Boali III, 
where the reservoir surface is large (40 km2). Besides, the 
probability of occurrence of extreme climatic hazards could 
increase with climate change. The main hazards are heavy 
rains followed by floods and droughts.25 Existing SHP plants 
as well as new projects will need to be rehabilitated or de-
signed to be resilient to such hazards (as recommended by 
the International Hydropower Association). 

BARRIERS AND ENABLERS FOR SMALL 
HYDROPOWER DEVELOPMENT
There are multiple barriers to SHP development in the 
country. Some of the most important ones are the following:

•	 The strong monopoly in the electricity sector disin-
centivizes investors, increases the project-related 
costs and limits potential profit;

•	 Lack of feed-in tariffs and other support schemes for 
SHP development;

•	 Lack of trained staff able to ensure efficient operation, 
maintenance and management of SHP plants;

•	 Limited financial resources and political unrest might 
deter future investment in SHP;

•	 No standards for SHP are developed in the region, 
which makes current access to electricity from SHP 
generators unreliable and affects the prospects for 
future projects.13,20

However, due to its known benefits and potential, also ef-
forts are being made to implement future SHP policies in 
the Central African Republic. The main enablers for SHP de-
velopment are: 

•	 Existing contact with organizations in the field facili-
tates the development strategy (ENERCA, ACER);

•	 Climate and topography are suitable for hydropower 
development;

•	 The will to develop SHP and rural electrification proj-
ects; 

•	 Local presence of International Financial Institutions;
•	 An investment programme through ENERCA, including 

SHP development scheduled between 2016 and 2030.
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Congo
Gilbert Nzobadila, African Energy Commission; Boniface Hervé Mabikana Voula, Ministry of Energy and 
Hydraulics1*

KEY FACTS
Population 5,518,000 (2020)1

Area 342,000 km2

Topography The coastal area is a plain approximately 40 kilometres wide and 160 kilometres long between 
Gabon and Cabinda.2 There are three dominant mountain ranges in Congo. The Mayombé Massif, 
or Mayumbe, is an old low-lying chain of mountains with deep river gorges that extends from the 
mouth of the Congo River in the south and to the Kouilou-Niari River in the north and parallels the 
coast.2 The neighbouring Niari region hosts a valley and another mountain range, Chaillu Massif, 
reaching elevations of 400-700 metres above sea level before extending into south Gabon.2 Beyond 
the Niari Valley lies a series of plateaus at approximately 490 metres. A vast plain occupies the 
north-eastern part of the country. The highest peak is Mont Nabemba (1,020 metres) located in the 
north-west.2

Climate The climate in Congo is mostly hot and humid with heavy precipitation, due to the country’s geogra-
phical location and the coastal plain. The north of the country has an equatorial climate, while the 
south has a tropical one. Average temperatures vary between 24 °C and 28 °C throughout the year.3

Climate Change Congo is projected to see a 1 °C rise in mean annual temperatures by 2050 and to experience increa-
sed heat wave durations. The area will also see an increase in annual rainfall by 2046-2065 and an 
intensification of rainfall.3

Rain Pattern Precipitation is abundant but varies throughout the year and across regions, with the equator cros-
sing the country in the middle. The north of Congo experiences a dry season from November to April 
and a rainy season from April to November, whereas in the southern part the rainfall pattern is the 
exact opposite. Annual precipitation in the country averages 1,200 mm but often surpasses 2,000 
mm. In the north, average annual precipitation ranges between 1,500 and 2,000 mm, while in the 
south precipitation can be lower than 1,500 mm and reach 1,200 mm near the coast.2

Hydrology The major river is the Congo River. Its main northern tributary, the Ubangi River, flows southwards 
and forms the country’s eastern border. The largest right-bank tributaries of the Congo River include 
the Sangha, the Likouala, the Alima, the Nkeni, the Lefini, the Djoue and the Foulakari.2 The Koui-
lou-Niari is another major river that flows south-west from its source in the plateau region to Kayes 
and into the Atlantic. On the stretch from the Niari valley to Makabana it is known as the Niari River.2

ELECTRICITY SECTOR OVERVIEW
From 2018 to 2019, overall electricity generation in Congo 
increased by 5 per cent, however, most of this generation in-
crease was made up by thermal power generation from the 
gas-fired Congo Power Plant (Centrale Electrique du Congo, 
CEC) Pointe-Noire (Figure 1).4 In contrast, hydropower gener-
ation decreased by 22 per cent, from 1,120 GWh in 2018 to 872 
GWh in 2019. This decrease mainly came from the Imboulou 
hydropower plant, whose generation in 2019 decreased by 
more than 30 per cent compared to 2018 (Table 1).4

Figure 1. Annual Electricity Generation by Source in Congo 
in 2019 (GWh)

566 

228 
Thermal Power

Hydropower

Source: E2C (a.k.a E²C.SA)4

*Translated from French by Tamsyn Lonsdale-Smith, ICSHP
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Table 1. Annual Electricity Generation by Power Plant in 
Congo in 2015–2019 (GWh) 

Power 
plant

In-
stalled 

ca-
pacity 
(MW)*

Type

Annual generation (GWh)

2015 2016 2017 2018 2019

Imbou-
lou 120 Hydro-

power 703.5 684.4 702.8 645.3 433.1

Mouk-
oukou-
lou

74 Hydro-
power 394.5 430.1 473.9 449.0 413.5

Liouesso 19 Hydro-
power N/A 12.5 26.4 25.7 25.8

Djoué 
(non-op-
erational 
since 
2007)

15 Hydro-
power - - - - -

CEC 
Pointe-
Noir

484
Ther-
mal 

power
1,434.5 1,643.5 1,646.7 1,719.2 2,115.3

Djeno 
(non-op-
erational 
since 
2018)

50
Ther-
mal 

power
N/A N/A N/A - -

Brazza-
ville 32

Ther-
mal 

power
4.8 2.2 2.0 3.0 0.4

Total 794 2,537.3 2,772.7 2,851.8 2,842.2 2,988.1

Source: E2C,4 LCA,5 ANDRITZ HYDRO,6 E2C7

Note: *As of 2020.

As of February 2020, the installed capacity of Congo was at 
least 794 MW. Of this, thermal power accounted for approx-
imately 71 per cent and hydropower for 28 per cent (Figure 
2).5,6,7 The renovation works of the gas-fired power plant CEC 
Pointe-Noire were completed in February 2020, increasing 
the plant’s installed capacity to 484 MW and, therefore, the 
country’s total installed thermal power capacity to 566 MW.8 
The total hydropower capacity is 228 MW, including the 15 
MW of the non-operational Djoué plant. The largest hydro-
power plant in the country is the Imboulou plant of 120 MW, 
which came online in 2010 and supplies electricity to the 
city of Brazzaville. In addition to its domestic capacity, Con-
go imports 50 MW from the Inga hydropower plant in the 
Democratic Republic of the Congo (DRC).5,6 The electricity 
grids of the DRC and the Republic of Congo are intercon-
nected.

Figure 2. Installed Electricity Capacity by Source in Congo 
in 2020 (MW)

2,115.7 

872.4 
Thermal Power

Hydropower

Source: LCA,5 ANDRITZ HYDRO,6 E2C7

More than half of the country’s total installed capacity 
comes from the gas-fired power plant at Pointe-Noire (Ta-
ble 1). The role of this plant is particularly important during 
the dry season when generation by hydropower plants de-
creases. The plant has three turbines, which have operated 
in parallel with the Inga hydropower plant in the DRC since 
2015. The Government expanded the plant with the addi-
tion of a third 170 MW turbine. The two pre-existing turbines 
were at a capacity of 314 MW (each one was upgraded from 
150 to 157 MW), bringing the total capacity of the plant up to 
484 MW.7 The work for this project commenced in 2019 and 
was completed on 18 February 2020.8 The plant has the po-
tential to reach up to 1 GW in the future with efficiency im-
provements and the addition of a proposed fourth turbine.7 
The Djeno thermal power plant has not been in operation 
since the transfer of its operating capacity to Kouilou Power 
SA in 2018.9

There are four hydropower plants in the country, however, 
only three of them are operational. In 2018, as part of the 
reforms undertaken in the sector, the Government launched 
the bidding for tenders for hydropower projects. The Djoué 
hydropower plant has not been functioning since 2007 due 
to flooding and subsequent rehabilitation work.6 In 2018, 
Yunnan Linkun Investment Group agreed to rehabilitate the 
plant.10 According to other sources, the task of completing a 
feasibility study and providing technical assistance for up-
grading the power plant from 15 MW to 30 MW was awarded 
to Studio Pietrangeli Consulting Engineers.11,14 It is unclear 
if any of this planned rehabilitation, extension and mod-
ernization work at the Djoué power plant is continuing as 
planned. The most recently constructed hydropower plant, 
the Liouesso plant, with a capacity of 19.2 MW, was commis-
sioned in the northern Sangha Department on the Sangha 
River in 2017.12 The installation of this plant aimed to foster 
economic activity in the region. Previously, users had access 
to electricity for only a couple of hours per day.12

Figure 3. Electrification Rate in Congo in 2019 (%)

Rural 13%
Total 48%

Source: World Bank13

In 2019, 48 per cent of the country’s population was con-
nected to the electricity grid, and only 13 per cent in rural 
areas (Figure 3).13 In comparison, 9 per cent of the rural pop-
ulation had electricity access in 2010, mostly due to access 
to mini-grids fuelled by diesel or gasoline.14 The electricity 
demand of Congo has been growing and is expected to ex-
ceed 1 GW by 2027.15 In particular, the demand of the Pointe-
Noire special economic zone is expected to reach 700 MW, 
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the demand of the city of Brazzaville 250 MW and the de-
mand of the potash mines in Kouilou 150 MW.15 With this in 
mind, the Government aims to increase the electricity gen-
erating capacity of the country. 

The projects under development include the Chollet hy-
dropower plant, with a capacity of 600 MW, which is to be 
jointly developed by Cameroon and Congo. The plant will 
be located in the Ngbala region of Congo on the Dja Riv-
er and will make up part of the Central Africa Power Pool 
(CAPP). The project envisages the construction of electricity 
lines between the two countries and will interconnect their 
electricity networks. Congo will be the major beneficiary of 
the project, receiving 300 MW of the capacity, Cameroon will 
receive 60 MW and the remaining 240 MW will go to neigh-
bouring countries. The contract on the construction of the 
plant was signed in 2010, however, little progress had been 
made until 2017 when the Intergovernmental Committee of 
the two countries met to confirm the intention to accelerate 
the development of the project.16 Following another meeting 
in 2020, the technical and feasibility studies were scheduled 
to take place during the first quarter of 2021, after which the 
questions of financial mobilization and construction of the 
project are to be addressed.17 Another project under con-
sideration is the 80–100 MW hydropower plant of Mourala, 
on the Louessé River.18 The feasibility study for the Mourala 
project has been completed and as of 2019 research for fi-
nancing was underway.19 A number of other potential hydro-
power projects are currently under consideration.20

On 9 April 2019, the Government of Congo and the Ministry 
of Energy and Hydraulics signed a memorandum of under-
standing with the China Railway 20th Bureau Group Co Ltd 
(CR 20GC) to develop the Gorges de Sounda hydropower 
project in the Kouiloi department.21 The memorandum of 
understanding defined the manner in which the project will 
be implemented and that CR 20GC will lead the feasibility 
studies, including environmental and social impact reports, 
thereby completing preliminary studies undertaken by the 
International Finance Corporation (IFC). In November 2017, 
the IFC recommended a capacity between 486 MW and 616 
MW and an optimal concept at a 70 metre full supply level, 
in consideration of the environmental and social impact of 
the project.22,23 The studies performed by CR 20GC were ex-
pected to propose a higher capacity estimate than that pro-
posed by the IFC study while minimizing the environmental 
and social impact. This new study is in response to the Gov-
ernment’s aim to maximize the potential of the project and 
explore optimal options between 80 and 100 metres of full 
supply level.

The electricity sector of Congo is regulated by the Ministry 
of Energy and Hydraulics, and the National Agency for Ru-
ral Electrification (Agence Nationale d’Electrification Rura-
le, ANER) oversees the electrification of rural areas. In 2003 
and after the creation of the Agency for the Regulation of 
the Electricity Sector (l’Agence de Régulation du Secteur de 
l’électricité, ARSEL), the sector was liberalized, legally end-
ing the state-owned monopoly. However, a major role in 
the electricity market was still played by the state-owned 

company the National Electricity Company (Société Natio-
nale d’Electricité, SNE), which was founded in 1967 through 
Law No. 67. SNE produced, transported, distributed and mar-
keted electricity and maintained electrical infrastructure. 
After liberalization, it still held monopoly over electricity 
production until 2018.24 The electricity sector opened up to 
private investors in 2018, and international financial insti-
tutions such as the International Monetary Fund and the 
World Bank have supported privatization, competition and 
economic reforms in the sector.22 

In February 2018, the Government approved the plan to 
dissolve the SNE as well as the National Water Distribution 
Company (Societe Nationale de Distribution d’Eau, SNDE) 
since they proved to be inefficient and failed to reach suf-
ficient profitability despite state investment. Following the 
sector reforms, the Heritage Company for the Electricity 
Sector (Société de Patrimoine pour le secteur de l’élec-
tricité, SPSE) was created. The creation of two other gov-
ernment agencies also ensued:  the Society for Electricity 
Transportation (La Société de Transport de l’électricité, STE) 
and the Heritage Society for the Water Sector (La Société de 
Patrimoine pour le Secteur de l’Eau, SPSEA), which manage 
the sector based on public service concession contracts be-
tween the Government and public and private operators.25 
As of 2021, CEC S.A. is the main electricity producer, owned 
20 per cent by ENI and 80 per cent by the state, and oper-
ates independently after attaining a licence from the Minis-
try of Energy and Hydraulics.24 The reform of the electricity 
sector is expected to attract investment into the sector, and 
boost the struggling economy.27

Electricity in Congo is transmitted via 110 kV and 220 kV lines 
and distributed via 30 kV, 20 kV, 6.6 kV, 380 V and 220 V lines. 
Following Decree No. 681 of 19 March 1994 by the Ministry of 
Commerce, Consumption and Small and Medium Enterpris-
es, electricity tariffs in Congo have been unified across the 
country and divided into three categories: low voltage, pub-
lic lighting and medium and high voltage. Electricity prices 
vary depending on these three categories and the level of 
consumption regardless of the type of consumer. Low volt-
age tariffs vary between 31.2 XAF/kWh (0.019 USD/kWh) and 
49.08 XAF/kWh (0.030 USD/kWh).28 Small producers outside 
of the national grid may negotiate prices with the consum-
ers, according to Article 20 of the National Electricity Code.14

SMALL HYDROPOWER SECTOR 
OVERVIEW
There is no official definition of small hydropower (SHP) in 
Congo, therefore, this report uses the standard definition of 
SHP as hydropower plants with a capacity of up to 10 MW.

At present, Congo has four large hydropower plants. The 
smallest plant is at a capacity of 19.9 MW, the Liouesso plant, 
was commissioned in 2017 and constructed by the China Ge-
zhouba Group.29 The potential for hydropower development 
in the country has been estimated at approximately 14 GW, 
as defined by Government Decree No. 2010-822 of 31 Decem-
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ber 2010.29,30 The technical potential has been estimated at 
3.9 GW, of which approximately 4 per cent has been devel-
oped.25 The main potential for hydropower development is 
located in the Plateaux region, the Sangha region, Cuvette 
and Cuvette-Ouest. The potential for SHP development is 
assumed to be quite significant, but there are no publicly 
available feasibility studies and no ongoing SHP projects in 
Congo at this time. Compared to the results of the World 
Small Hydropower Development Report (WSHPDR) 2019, the 
installed SHP capacity has not changed and stayed at zero, 
whereas the potential capacity increased by 9 per cent due 
to revised calculations (Figure 4).

Figure 4. Small Hydropower Capacities in the WSHPDR 
2016/2019/2022 in Congo (MW)

Installed
Capacity

Potential
Capacity

WSHPDR 2019
WSHPDR 2022

WSHPDR 2016
0.0

50.0 

0.0

65.0 

0.0

70.5 

Source: WSHPDR 2013,33 WSHPDR 2016,34 WSHPDR 201935

A Global Environment Fund–funded United Nations Develop-
ment Programme (UNDP) project, Small Hydropower-based 
Mini-grids for Rural Electrification in Congo-Brazzaville, is 
planning 12 feasibility studies, but the project was still in 
its infancy as of 2019 and faced technical setbacks due to 
management and satellite data interruptions.31

The Hydropower Atlas developed by the UNDP in 2008 iden-
tified 17 potential SHP sites with capacities ranging between 
6 kW and 6 MW and a combined capacity of almost 21 MW 
(Table 3).18 Another study identified 10 potential sites with 
estimated capacities ranging between 5 MW and 10 MW with 
a combined capacity of at least 50 MW.31 Based on these two 
estimates, the potential of SHP in Congo should be at least 
70.5 MW. An additional feasibility study of seven potential 
mini-hydropower sites was proposed by the African Devel-
opment Bank, and six feasibility studies are currently un-
derway under the African Development Bank’s Light up and 
Power Africa programme and expected to be approved for 
2021.32

Although SHP could be used to meet the needs for electric-
ity in rural areas as well as feed into the national grid, serv-
ing as an efficient and environmentally sustainable source, 
the sector has faced numerous barriers hindering its devel-
opment. The gaps in the regulatory framework in relation to 
SHP projects, the lack of local skills to install, operate and 
maintain an SHP plant as well as of local technology make 
the sector less attractive than other power projects.14 Anoth-
er major barrier is low electricity tariffs.34

SMALL HYDROPOWER PROJECTS 
AVAILABLE FOR INVESTMENT
Table 2 offers details on SHP projects available for develop-
ment in the country.

Table 2. List of Selected Small Hydropower Sites Available 
for Development 

Name Location

Po-
tential 
capac-

ity (MW)

Head 
(m)

Type of 
site (new/
refurbish-

ment)

Type of 
project

Mambouana Lekoumou 0.43 424 New Run-of-
river

Assoumoun-
dele

Sangha 6.18 202 New Reservoir

Kimpanzou Pool 5.51 380 New Run-of-
river

Kimbanda Pool 4.02 250 New Dam

Bela Pool 3.18 260 New Reservoir

Source: UNDP14

Note: Data from 2008.

RENEWABLE ENERGY POLICY
The Government envisages the development of renewable 
energy sources available in the country, including hydro-
power, biomass, solar power and wind power, in particular 
in remote areas. However, no policy or strategy promoting 
renewable energy has been developed to date. As a result, 
the available resources remain untapped. 

The major laws and regulations of the electricity sector in-
clude: 

•	 Law No. 14/2003 of 10 April 2003, defining the Electric-
ity Code and liberalizing the market; 

•	 Law No. 15/2003 of 10 April 2003, establishing the Na-
tional Agency for Rural Electrification (ANER); 

•	 Law No. 16/2003 of 10 April 2003, establishing the 
Agency for the Regulation of the Electricity Sector 
(ARSEL); 

•	 Law No. 17/2003 of 10 April 2003, establishing the De-
velopment Fund of the Electricity Sector; 

•	 Decree No. 2010-822 of 31 December 2010, approving 
the development strategy for the sectors of electrici-
ty, water and sanitation; 

•	 Law No. 22-2018 of 13 June 2018 establishing the disso-
lution of the National Electricity Company (SNE);

•	 Decree No. 295-2018 creating the new Electrical Energy 
Society of Congo (Société Energie Electrique du Con-
go, E2C).

In accordance with the Electricity Act of 2013, independent 
power producers are required to obtain a licence. However, 
for small-scale projects of electricity generation, transmis-
sion, distribution and sales in rural areas, it suffices to ob-
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tain an authorization by the corresponding Ministry. Every 
project within the electricity sector is obliged to conduct an 
environmental impact study prior to the commencement of 
the project, according to Article 12 of the national Electricity 
Code. Financial incentives for the sector are non-existent. 

COST OF SMALL HYDROPOWR 
DEVELOPMENT
The cost of transportation and distribution to remote vil-
lages can be quite high, especially in densely forested ar-
eas and when coupled with low demand, which lends the 
argument that in Congo hydropower investments should 
be made in close proximity to demand. In general, it costs 
50,000 USD/km for 33 kV lines, and distribution costs can be 
as much as USD 2,000 per connection.14 For this reason, the 
development of SHP is most economically feasible at the 
local village level and if connected to mini-grids.

EFFECTS OF CLIMATE CRISIS ON SMALL 
HYDROPOWER DEVELOPMENT
The change in precipitation patterns and resulting hydro-
logical shift in the country affect the potential of SHP devel-
opment, mainly due to the risk of low water levels and un-
predictability. There are frequent floods in the Congo Basin 
(Mossaka) and low-lying areas of the country.32 Decreased 
rainfall leading to aquifer deficit has affected Point-Noire, 
putting pressure on the city’s water supply and disrupting 
the operation of hydropower plants in the Niari Valley.32

BARRIERS AND ENABLERS FOR SMALL 
HYDROPOWER DEVELOPMENT
Large hydropower is predominant in Congo, and the general 
trend in governance following the energy sector reforms in 
2018 is to open up the sector to private competition. The 
Government is actively seeking maximum exploitation of 
power capacity and potential, despite preliminary environ-
mental and social feasibility studies recommendations, as 
demonstrated by the rejected IFC study. 

The SHP sector in Congo is currently non-existent, although 
several small-scale plants are in the planning phase due to 
international development programmes and investment. 
Meanwhile, the domestic hydropower sector has continued 
to invest in large-scale hydropower projects and thermal 
electricity generation. Due to the distribution and connec-
tion costs, SHP development is best suited to local, vil-
lage-level projects.

The main obstacles to the development of SHP in Congo in-
clude: 

•	 Low rainfall in dry season due to climate change that 
will decrease hydropower production, leading to de-
creased stability;3

•	 Gaps in the legal, regulatory and institutional frame-

work;
•	 Lack of local skilled workforce to design, install, oper-

ate and maintain SHP plants;
•	 Lack of tax exemptions on SHP equipment;
•	 Low electricity prices;
•	 Low awareness of SHP among the population;
•	 Expensive transmission costs through densely forest-

ed areas;
•	 The country’s current financial situation minimizes 

the potential for future financing programmes.29

Despite these barriers, Congo has significant water resourc-
es for the development of SHP. The national electrification 
policy is keen to develop this potential to serve rural areas 
remote from the national electricity grid. 

The main enablers for the development of SHP in Congo in-
clude:

•	 Available SHP potential;
•	 Increased rainfall and intensity in wet seasons due to 

climate change could increase hydropower produc-
tion;

•	 Existing interest from international development in-
stitutions in SHP development in the country;

•	 Liberalized energy market with a relatively restrained 
regulatory landscape.3

•	
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Democratic Republic of the Congo
International Center on Small Hydro Power (ICSHP)

KEY FACTS
Population 89,561,404 (2020)1

Area 	 2,345,410 km2 2

Topography The Democratic Republic of the Congo (DRC) is a large and topographically diverse country with high 
plateaux, mountain ranges, a major valley, a large river basin and a low coastal plain. The Congo 
Basin, a large rolling plain at the centre of the country, has an average elevation of approximately 
520 metres above sea level. The highest elevation in the country is at Margherita Peak, part of the 
Ruwenzori Mountain Range at the border with Uganda, with an estimated elevation of approxima-
tely 5,109 metres. This mountain range is part of the Western Rift Valley, which forms the country’s 
eastern borders and includes the lakes Kivu, Edward, Albert, Mweru and Tanganyika. The active 
volcanic Virunga Mountains are also found in this area, at the border with Rwanda.3

Climate The DRC has a largely equatorial climate with variations across the country’s vast land area. The 
north and west of the country are hot and humid while the south, east and central areas are cooler 
and drier. The country’s climate is driven by the seasonal migration of the Intertropical Convergence 
Zone across the equator. The mean annual temperature in the country is 24.4 °C. The northern and 
central to south-western areas average between 24 °C and 25 °C and the south and south-eastern 
savannah areas average between 22 °C and 23 °C. The tropical climate zones in the country experi-
ence a dry season (from April to October) and a rainy season (from November to March).4,5   

Climate Change Over the last 30 years, temperatures have been observed to increase by an average of 0.17 °C per 
decade. It is projected that the average temperature will increase by 1.7-4.5 °C and the average 
precipitation could increase by up to 8 per cent from the base period (1971–2000) by the end of the 
21st century. Longer periods of dry seasons are also expected. However, no significant variations in 
rainfall patterns have been observed in the DRC.5,6  

Rain Pattern The DRC experiences a mean annual precipitation of 1,504 mm, with between 140 and 160 rainy days 
a year on average. In the central Congo Basin, precipitation averages between 1,800 mm and 2,200 
mm a year. In the eastern regions, precipitation can reach 3,000 mm per year. In the coastal areas, 
the climate is drier and precipitation averages 810 mm a year.6

Hydrology The DRC is home to over half of the African continent’s surface water reserves and about one quar-
ter of the continent’s water resources, making it the most water-rich country in Africa. Approxima-
tely 30 per cent of the country’s water resources originates from neighbouring countries. The Congo 
Basin covers approximately 98 per cent of the country, is the second largest in the world and hosts 
the world’s deepest river, the Congo River. The other 2 per cent of the country is covered by the Nile 
Basin, which contributes approximately 20 per cent of the White Nile’s flow. The DRC is also home to 
various rivers and lakes that it shares with its neighbouring countries, including the lakes Edward, 
Kivu, Albert and Tanganyika.7

 
ELECTRICITY SECTOR OVERVIEW
The main sources of electricity in the Democratic Repub-
lic of the Congo (DRC) are hydropower and thermal power, 
accounting for 99 per cent and 1 per cent, respectively, of 
total production, which amounted to 9,990 GWh in 2019. A 
further 0.1 per cent was from solar power. Production from 
hydropower, non-renewable thermal power and solar power 
amounted to 9,855 GWh, 107 GWh and 28 GWh, respectively, 
in 2019 (Figure 1).8

Figure 1. Annual Electricity Generation by Source in the DRC 
in 2019 (GWh)
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In 2020, the total installed capacity in the DRC was 2,802 
MW with hydropower, non-renewable thermal power and 
solar power contributing 98 per cent, 1 per cent, 0.7 per cent 
and 0.3 per cent respectively. Installed hydropower capacity 
was approximately 2,750 MW, thermal power capacity was 29 
MW, solar power capacity was 20 MW and bioenergy capaci-
ty was 3 MW in 2020 (Figure 2).8

Figure 2. Installed Electricity Capacity by Source in the DRC 
in 2020 (MW)
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Source: IRENA8

The electrification rate in the DRC was 19 per cent in 2020, 
with 49 per cent access in urban areas and 1 per cent in 
rural areas (Figure 3), making the DRC one of the countries 
with the lowest rates of electrification in the world.9 There 
are significant issues of electricity shortage in the country, 
which make even customers connected to the national grid 
experience frequent blackouts. These issues are mainly 
caused by ageing and faulty equipment and lack of regular 
maintenance. Programmes for the rehabilitation of equip-
ment were designed but have not succeeded in yielding 
considerable positive results yet mainly due to a gap in key 
skills and unrealistic objectives given the budgetary con-
straints.10

Figure 3. Electrification Rate in the DRC in 2020 (%)

Rural 1%
Total 19%

Source: Energy Capital and Power9

The energy sector in the DRC is under the responsibility 
of the Ministry of Energy and Hydraulic Resources (MEHR), 
while the national utility responsible for the generation, 
transmission and distribution of electricity is the Société 
Nationale d’Électricité (SNEL). Due to the Government's 
promise to decentralize the electricity sector, private elec-
tricity operators have emerged, though remain regulated by 
SNEL. These include Virunga SARL, SOCODEE and BBOXX.10

Over the years, the electricity grid and transmission systems 
have been improved and enhanced. The high-voltage (HV) 
transmission system was 2,475.7 kilometres in 1970. This HV 
transmission system had extended to 5,260.7 kilometres by 
1982, and by 2012 the distance serviced by the HV transmis-
sion network was 5,788 kilometres. In 2015, a second trans-

mission system (400 kV) connecting Inga and Kinshasa and 
covering a distance of 277.3 kilometres was completed. This 
transmission network was financed by the European Invest-
ment Bank to reinforce and secure electricity generation for 
the city of Kinshasa. As of 2020, the total HV transmission 
system was 6,975.36 kilometres, including 1,774 kilometres 
of very HV direct current electric power transmission sys-
tem extending from Inga in the west to Kolwezi in the south. 
There are several projects underway that aim to build trans-
mission lines to neighbouring countries, including Uganda, 
Angola and Zambia. One of these projects is the proposed 
DRC–Angola Transmission Interconnector, which could link 
the two countries through a 250-kilometre 400 kV transmis-
sion line.11,12,13,14

There are several projects in various stages of completion 
to develop the energy sector in the DRC and increase access 
to electricity. These include the KivuWatt project, which has 
been partially completed and exploits the natural methane 
reserves of the Lake Kivu, shared with Rwanda, for electric-
ity generation. There is also a concerted effort to accelerate 
the development of gas for domestic use, which could prove 
to be successful in providing value for the local community 
due to the country’s vast resources in natural gas.15,9

The largest planned electricity project is the large-scale 
Grand Inga Dam Project, which, if completed, could sin-
gle-handedly provide enough generation to meet 40 per 
cent of the continent’s energy demand, making it the largest 
hydropower project in the world, with an estimated capac-
ity of over 40,000 MW. One of the phases of the Grand Inga 
project, the Inga III dam, is currently underway and could 
provide 4.8 GW of capacity to the country. As the Inga III 
project advances, several other African countries have ex-
pressed interest in the project, with Eskom of South Africa 
and the Government of Angola signing agreements for the 
purchase of 2,500 MW and 5,000 MW of the project capacity, 
respectively.9

There are also projects that target other renewable energy 
sources such as the Kinshasa Solar City Project, which aims 
to build several solar power plants for a combined capacity 
of 1,000 MW. These energy projects contribute towards the 
country’s goals of achieving universal electricity access by 
2035 and reducing greenhouse gas emissions by 17 per cent 
by 2030.9

In the DRC, SNEL’s tariffs are set by the Government and have 
not been revised since 2009 and are thus fixed at approx-
imately 0.077 USD/KWh with variations based on inflation 
rather than changes in costs. Private operators fix their own 
tariffs in agreement with MEHR or relevant provincial au-
thorities. Private operator Virunga SARL charges 0.21 USD/
KWh (before taxes) in Goma and so does private operator 
SOCODEE for low-volume customers. For medium-volume 
customers, SOCODEE charges 0.16 USD/KWh. Private opera-
tor BBOXX charges between USD 17 and USD 100 per month 
for residential power service.10
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SMALL HYDROPOWER SECTOR 
OVERVIEW
In the DRC, small hydropower (SHP) is defined as plants with 
an installed capacity of up to 10 MW. There was an estimated 
56 MW of installed SHP capacity in 2017, which has not been 
updated as of the time of writing of this chapter. The total 
SHP potential identified has remained unchanged at approx-
imately 101 MW since the previous edition of the World Small 
Hydropower Development Report (WSHPDR 2019) (Figure 4).16 

Figure 4. Small Hydropower Capacities in the WSHPDR 
2013/2016/2019/2022 in the DRC (MW)

Installed
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Source: WSHPDR 2019,16 WSHPDR 2016,17 WSHPDR 201318

There are five planned SHP projects in the DRC in Butembo, 
Kakobola, Beni, Lungudi and Masisi (Table 1) out of approx-
imately 780 sites that were found to be suitable for SHP de-
velopment.14,9,20,21,22,23

Table 1. List of Selected Planned Small Hydropower 
Projects in the DRC

Location Potential capacity (MW)

Butembo 9.50 

Kakobola 9.30 

Beni 2.40 

Lungudi 1.50 

Masisi 0.22 

Source: UNDP19, AfDB20, IJHD21, Energy Capitol and Power22, Hydro Review23

RENEWABLE ENERGY POLICY
The DRC does not have a comprehensive renewable energy 
policy framework. There is, as part of the National Strategic 
Development Plan 2019–2023 (NSDP), a highlighted need for 
the development of renewable energy sources, particular-
ly the tremendous hydropower potential. This, however, is 
accompanied by an emphasis on the development and ex-
ploitation of natural gas.24

There are no specific government policies that target SHP 
development and no direct incentives for the development 
of SHP by the Government of the DRC. There are, however, 
donors and funding institutions interested in investing in 
the development of RE since the Government authorized 
a liberalization of the electricity sector. These include the 

World Bank, the African Development Bank (AfDB), the Euro-
pean Union and the United Kingdom Department for Inter-
national Development (DFIF).25

SMALL HYDROPOWER LEGISLATION 
AND REGULATIONS
In the DRC, SHP plants are regulated by the same legislation 
as larger hydropower projects. The main legislation and reg-
ulation documents in the DRC concerning hydropower are:

•	 The 2014 Electricity Liberalization Law ref. 14/011;
•	 The Decree No. 18/054 of 2018 on the reduction of 

production and import/export costs of electricity;
•	 The Decree No. 18/053 of 2018 on setting the condi-

tions for the import and export of energy to/from the 
DRC.26

COST OF SMALL HYDROPOWER 
DEVELOPMENT
In the DRC, the construction costs of SHP are site-specific. 
The main cost indicators are waterfall height and strength, 
with the cost falling as the height rises (Table 2). These costs 
are estimated based on previously built plants.26

Table 2. Mean Costs of Small Hydropower Construction in 
the DRC

Waterfall height Construction costs (USD/kW)

High (> 200 m) 1,500–2,000

Medium (30–200 m) 2,000–4,000

Low (≤ 20 m) 4,000–6,000

Source: ANAPI27

BARRIERS AND ENABLERS TO SMALL 
HYDROPOWER DEVELOPMENT
The development of SHP in the DRC is mainly hampered by:

•	 Weakened institutional and regulatory framework: the 
decentralization law, the 2014 liberalization, the state 
disengagement law and the law on public utilities’ 
transformation have not been effectively enforced 
due to lack of institutional support. This constitutes 
a discouraging factor for private parties interested in 
SHP;

•	 The centralized grid expansion in the country favours 
large and centralized generation assets to the detri-
ment of smaller and localized generators such as SHP;

•	 High cost of initial capital and lack of affordable finan-
cial mechanisms discourage potential investors in the 
energy sector;

•	 Lack of institutional support for small-scale electricity 
projects;

•	 Lack of clear renewable energy policy in the country.
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Enablers for SHP development in the DRC include:
•	 The 2014 liberalization law promises the decentraliza-

tion of the electricity sector, thus inviting private ac-
tors and international investors to get involved in the 
sector. This would, if enforced, provide an enabling 
environment for the development of SHP;

•	 The abundant water resources in the country and the 
multiple identified potential sites for SHP.
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https://are.gouv.cd/documentation/decrets/
https://are.gouv.cd/documentation/decrets/
https://www.investindrc.cd/fr/IMG/pdf/manuel_de_montage.pdf
https://www.investindrc.cd/fr/IMG/pdf/manuel_de_montage.pdf
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Equatorial Guinea 
Annabel Johnstone, Kaboni

KEY FACTS
Population 1,432,744 (2021)1

Area 28,051 km2 2

Topography Located in Middle Africa, Equatorial Guinea has a mainland region and an insular region. The latter com-
prises the islands of Bioko, which hosts the country’s capital of Malabo, and Annobón in the Gulf of Gui-
nea. The mainland of Equatorial Guinea begins on a narrow coastal plain, lined with mangrove swamps. 
From there, the land rises into an elevated plateau of thickly forested hills to the border with Gabon, 
reaching (in a few places) upwards of 1,219 metres above sea level. The highest point of Equatorial Guinea 
is Pico Basile at 3,008 metres and is located on the island of Bioko, which is dominated by three extinct 
volcanoes. The lowest point of the country is the costal border with the Atlantic Ocean (0 metres above 
sea level).2

Climate The climate is tropical, hot and humid all year round with no specific rainy season, though rainfall is he-
aviest in October. The temperatures are higher from January to May (average of 27 °C in the city of Bata 
on the mainland and an average of 26 ° C in Malabo) and lower from July to September, when they drop 
to approximately 21 °C in the higher altitudes of the mainland, whereas Malabo experiences relatively 
constant temperatures all year round.3 

Climate 
Change

Climate change projections for Equatorial Guinea encompass increased temperatures (average increase 
of 3-3.5 °C from a range of predictions under an average global temperature rise of 4.9 °C) and rainfall. 
Rainfall is projected to increase by a median of 40 mm in October-December, representing an increase of 
approximately 20 per cent.4,5

Rain Pat-
tern

Mean annual precipitation is 2,205 mm, although rainfall patterns vary dramatically between the islands 
and mainland Equatorial Guinea. On the island of Bioko, precipitation is below 2,000 mm per year in Ma-
labo, while it exceeds 3,000 mm per year in the rest of the island. The dry season on the island of Bioko 
runs from December to February, although it is more pronounced in the northern part, where Malabo is 
located; the rainiest period is from May to October. The slopes of Pico Basile experience high rainfall, with 
the location influenced by the prevailing wind. On the mainland, known as Rio Muni, there are two peak 
rainfall periods: from March to May and from September to November. The rains are also quite abundant 
from December to February, especially along the coast, and the only moderately dry period is from June 
to August.3,4

Hydrology Aside from the sections of the Atlantic Ocean, the dominant water body is the Mbini River (known as the 
Woleu River in Gabon), which runs generally from east to west through central Rio Muni. To the north, the 
Campo River (called the Ntem in French-speaking Africa) marks part of the frontier with Cameroon. The 
Utamboni River flows through the south. To the south-west lies the Muni, which is an estuary of various 
rivers of Gabon and southern Equatorial Guinea. To the east, the de-facto border with Gabon follows the 
meandering course of the Kié (or Kyé) River, rather than the legal frontier.6

ELECTRICITY SECTOR OVERVIEW
Equatorial Guinea had an installed capacity of 406.1 MW 
in 2019, of which 127.1 MW came from hydropower, primar-
ily from the Djibloho plant (120 MW) (Figure 1). This is set 
to more than double, once the 200 MW Sendje hydropower 
project is completed.7,10 The completion date is unknown, 
but expected soon following a recent investment of EUR 122 
million (USD 148 million) into the project. There is also a 
solar-powered micro-grid with a 5 MW plant installed in 2017 
in Annobon.8 

Figure 1. Installed Electricity Capacity by Source in 
Equatorial Guinea in 2019 (MW)

274.0 

127.1 

5.0 

Thermal Power

Hydropower

Solar Power

Source: Wise Power Systems,8 African Energy Portal9

In 2019, the majority of the total electricity generation of 
478.8 GWh was produced by hydropower (447.7 GWh), with 
the installed capacity of non-renewable sources (274 MW) 
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only producing 31.2 GWh (Figure 2).9 Final consumption was 
598 GWh in 2019, excluding electricity imports, which are not 
documented. The amount of solar power generation from 
micro-grids is unknown.

Figure 2. Annual Electricity Generation by Source in 
Equatorial Guinea in 2019 (GWh)

447.7 

31.2 

Hydropower

Thermal Power

Source: African Energy Portal9

The state-owned electricity company Sociedad de Electri-
cidad de Guinea Ecuatorial (SEGESA) under the Ministry of 
Mines and Hydrocarbons (MMIE) provides electricity under 
licensed monopoly and has several subsidiaries for genera-
tion, transmission and commercial operations. The SEGESA 
operates the country’s two small electricity transmission 
networks, which comprise approximately 129 metres of 
high-voltage lines.10 The network on the mainland serves 
the suburban area of Bata. The second distribution system, 
on Bioko, serves the capital Malabo and connects with the 
port of Luba. The electricity sector regulator is the Electric-
ity Energy Regulatory Agency, while ownership of sectoral 
resources is left up to the national oil company GEPetrol. 
Equatorial Guinea is a member of the Central African Pow-
er Pool. Work on drilling three oil exploration wells in the 
Trident Energy-operated Block G oil production field com-
menced in 2021, and there are plans for the refurbishment 
and well intervention works across existing thermal plants. 

In 2018, 67 per cent of the total population in the country 
had access to electricity: 90 per cent of urban residents and 
only 7 per cent of rural residents (Figure 3).9

Figure 3. Electrification Rates in Equatorial Guinea in 2018 (%)

Rural 7%
Total 67%

Source: African Power Portal9

The Government of Equatorial Guinea is focusing on devel-
oping the fossil fuel industry within the country. In 2019, the 
Minister of Mines and Hydrocarbons (H.E Gabriel Mbaga Obi-
ang Lima who is still in office at the time of writing) called for 
USD 1 billion of investment to develop 10 new fossil-based 
projects (of oil refineries and processing infrastructure). 
However, it is unclear whether suitable investment was 
raised for these projects.12 The strategy to continue devel-
oping oil and gas resources in the country was repeated in 
discussions with the African Energy Chamber in 2020 as part 
of planning for recovery after the COVID-19 pandemic.13

The Government of Equatorial Guinea has set electricity pric-
es for enterprises and individuals in accordance with Law No. 
3/2002. The electricity consumption price varies depending 
on the location and source of energy. Electricity consumers 
outside of Malabo and Bata are charged a fixed tariff per kWh. 
When the supplier is an independent producer, consumers 
are charged 0.099 USD/kWh. For independent diesel produc-
ers the price is 0.140 USD/kWh, while for independent hydro-
power producers the set price is 0.110 USD/kWh.14

SMALL HYDROPOWER SECTOR 
OVERVIEW
There is no official definition of small hydropower (SHP) in 
Equatorial Guinea. For this chapter, the definition of up to 10 
MW will be used. 

Although Equatorial Guinea is estimated to have 11–26 GW 
of hydropower potential, of which 50 per cent is deemed 
economically recoverable, SHP has received little atten-
tion in the country. Only three SHP plants were in use as 
of 2021.11 In the south of Bioko, the old 3.8 MW hydropower 
plant in the town of Riaba has been operating at times at 
as low as 2 per cent of capacity due to lack of investment in 
maintenance and despite the increasing economic activity 
from the nearby freeport in Luba. The Riaba plant is to be 
refurbished and could see an increase in capacity to 6 MW, 
while the two micro-hydropower plants at Musola (0.4–0.5 
MW) and Bikomo on the mainland (3.2 MW) are in need of 
upgrading.11 Compared to the World Small Hydropower De-
velopment Report (WSHPDR) 2019, the installed SHP capacity 
remained unchanged (Figure 4). The reason for the change in 
potential capacity since WSHPDR 2019 is due to access to a 
new geo-spatial study released in 2018.18

Figure 4. Small Hydropower Capacities in the WSHPDR 
2016/2019/2022 in Equatorial Guinea (MW)

Installed
Capacity

Potential
Capacity

WSHPDR 2019
WSHPDR 2022

WSHPDR 20167.0 

N/A

7.5 

N/A

7.5 

31.9 

Source: WSHPDR 2013,15 WSHPDR 2016,16 WSHPDR 2019,17 Korkovelos et al.18

The Bikomo plant on the mainland (3.2 MW) was recently 
rehabilitated, as announced in a 2019 project review report.19 
Following the success of the Riaba and Musola plants, there 
were hopes for support for a 10 MW plant at Ilachi on Bio-
ko island, as mentioned in a United Nations Development 
Programme (UNDP) project document.19 Although details are 
not publicly available, a pre-feasibility study for the Ilachi 
location as well as water resource evaluations at sites in 
Belebu and Bococo Drumenwas were underway in 2019.20
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Table 1. List of Operational Small Hydropower Plants in 
Equatorial Guinea

Name Location Capacity (MW) Launch year

Musola I and II Bioko 0.5 1942

Riaba Bioko 3.8 1986

Bikomo Rio Muni 3.2 –

Source: UNEP11

A geo-spatial analysis study conducted on GIS mapping 
software in 2018 identified 30 potential micro-hydropower 
sites (0.1–1.0 MW) totalling 10.9 MW and six SHP sites (1.01–10 
MW) totalling 13.5 MW. The findings of the analysis suggest 
that there is at least 24.4 MW of undeveloped SHP potential 
in Equatorial Guinea. The exact locations, names and indi-
vidual details of the sites are unknown, but the results from 
the geo-spatial mapping are visible in the study report.18

A separate study by Électricité du France (EDF) has identi-
fied 10 potential sites on Bioko Island at the six main rivers 
of the Cónsul, Balaopi/Tiburones, Musola, Tudela/Moaba, 
Ilachi, Ruma/Grande and Bao, though the individual capac-
ities were not stated. The same study found that the most 
promising site for SHP development would be the Ilachi Riv-
er with a height difference of 200 metres and a combined 
capacity of 12 MW in the dry season (and up to 18 MW in the 
rainy season).11 The exact locations or names of these sites 
are not listed either and it is not known whether there is 
an overlap with the sites identified in the 2018 geo-spatial 
study. For this reason, the potential capacity estimate pro-
vided in this chapter is subject to error and potentially un-
derestimated, due to possible overlap of data sources and 
lack of transparency.

Another project exploring SHP opportunities in Equatorial 
Guinea was conducted through the UNDP. The project aimed 
to complete a hydropower demonstration programme on 
the island of Bioko and to support the ongoing refurbish-
ment of existing facilities at Riaba and Musola.21 The project 
had a target of installing one SHP plant and as of 2019 this 
had not yet been achieved due to project delays.19

RENEWABLE ENERGY POLICY
Energy policy decision making in Equatorial Guinea primar-
ily focuses on oil and gas developments, while in the power 
sector the focus is predominantly on larger-scale genera-
tion, grid extension and transmission concerns. Two main 
laws responsible for the energy sector are the Fundamental 
Law of 2012 and the Hydrocarbons Law No. 8/2006. As for 
the electricity sector, Decree 20/2005 allows for the trans-
formation of the electricity sector.14 Electricity tariffs were 
set by Decree No. 03/2002 of 21 May 2002. 

Apart from the electrification plan, which was unveiled by 
the President in 2011, there is no longer-term renewable 
energy or off-grid electrification section or separate plan. 
There is a lack of procurement and licensing processes for 

independent power producers (IPPs), which creates only 
limited scope for renewable energy technology entrepre-
neurship and for IPPs in general.14 There is no specific legis-
lation relating to SHP and estimates of cost of SHP specific 
to the country are unavailable.

The European Union is a potential financing partner through 
the ACP-EU Energy Facility. The strong business relations 
between China and Equatorial Guinea may lead to addition-
al development finance. Additionally, Spain and France con-
tinue to provide some project assistance.21 The UNDP proj-
ect on SHP mentioned above has been financed through the 
Global Environment Fund.

EFFECTS OF CLIMATE CRISIS ON SMALL 
HYDROPOWER DEVELOPMENT 
Equatorial Guinea is vulnerable to climate shocks and rain-
fall variability from climate change and measures are be-
ing taken within the country to address the risks, however, 
most are focused on forest conservation and weather anal-
ysis, rather than transitioning the energy system towards 
renewable electricity generation. These commitments are 
outlined in the country’s National Adaptation Plan of Action 
(NAPA), which is overseen by the Ministry of Fisheries and 
Environment. However, within this plan, there is little men-
tion of the energy system. There is also no large-scale inter-
national financial programme to specifically support these 
ambitions.22

BARRIERS AND ENABLERS FOR SMALL 
HYDROPOWER DEVELOPMENT
Given the Government priority to develop oil and gas re-
sources, it is not likely that Equatorial Guinea will become 
a priority location for SHP relative to other Middle-African 
countries, though there is a good availability of hydropow-
er resources near large anchor loads (Bioko Island). Any SHP 
project in Equatorial Guinea will be entering an immature 
market and developers should expect the barriers that come 
with this, alongside a lack of institutional motivation for SHP. 

Barriers to the development of the sector include:
•	 No consideration of innovative financing mechanisms 

for renewable energy developments (e.g., feed-in tar-
iffs, carbon finance), nor regulation considering SHP 
development strategy;

•	 High upfront costs (augmented by custom duties) 
remain a factor further increasing the cost of intro-
duction of renewable sources in a small market (no 
economy of scale);

•	 Policy objectives largely focus on expanding the oil 
and gas sector;

•	 Subsidized petrochemical products do not reflect the 
actual cost of fuel-generated electricity, distorting re-
newable generation as expensive;

•	 Data quality issues pertaining to the exact locations 
of the potential SHP sites identified.
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Enabling factors include:
•	 Promising studies of viable sites for exploitation, par-

ticularly near the capital city on the island of Bioko;
•	 Interest in SHP from development institutions, such 

as the UNDP.
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Gabon
Annabel Johnstone, Kaboni

KEY FACTS
Population 2,172,579 (2019)1

Area 267,667 km2 2

Topography Gabon is divided into three distinct regions: a narrow coastal plain to the west, a hilly mountainous inte-
rior and a savanna in the far east and south. Rainforest covers nearly 85 per cent of the country’s territo-
ry.2 Significant mountains include the Cristal Mountains in the north-east and the central Chaillu Massif 
formed of granite, saddled by the Ogooué River, which carves through limestone. The highest peak in 
Gabon is Mount Bengoué, in the Crystal Mountains at an elevation of 1,070 metres. The highest peak in 
the Chaillu Mountains is Mount Milondo, at an elevation of 1,020 metres. The country also has hundreds 
of caves located in the dolomite and limestone rock formations in the central and eastern areas.3

Climate Located on the Equator, Gabon has a hot and humid climate all year round in the north and in inland 
areas, with a short dry season from June to August. Average temperatures year-round range between 25 
°C and 27 °C in coastal lowlands and between 22 °C and 25 °C inland. The country has experienced some 
of its highest temperatures along the coast and in the capital city of Libreville.3

Climate 
Change

Gabon has experienced a general warming trend with the mean annual temperature having increased 
by 0.6 °C since 1960. The number of hot days in the country is projected to increase by 25-75 per cent 
annually by 2060. Annual mean temperatures will increase by 1.8 °C by 2040-2059, according to the 
worst-case emissions scenario of up to 5.4 °C by 2100. Climate projections indicate that warming will 
occur across the country, with faster rates in the inland areas and slower rates in the coastal regions.4,5

Rain Pattern Gabon receives an abundance of rainfall, typically ranging from 1,500 mm to 3,500 mm per year. The wet 
season lasts from October to May, with a mean monthly rainfall of 200–250 mm and peak average rainfall 
in October–November at 280 mm/month. However, mean annual rainfall in Gabon has dropped at an 
average rate of 3.8 mm monthly (approximately 2.6 per cent) per decade since 1960. The coastal areas of 
Gabon are expected to experience an increase in precipitation, while the inland areas may experience 
decreased precipitation. Country average precipitation is expected to experience a slight overall increa-
se of 33.8 mm by 2040–2059, under a multi-model ensemble analysis of worst-case scenarios (RCP8). At 
the same time, rainfall variability is expected to increase with greater intensity and frequency of heavy 
rainfall.4,5

Hydrology Gabon has substantial renewable water resources, with 166x109 m3 per year, of which 98 per cent is pro-
duced internally and found as surface water (with a 36 per cent overlap with groundwater sources). The 
majority of the surface water is carried by the major river, the Ogooué (also spelt Ogowe), which is 1,200 
km long and has several tributaries. Flowing through Gabon for almost its entire course, the river's drai-
nage area extends for almost 222,700 km2, within Gabon and also neighbouring Congo and Cameroon. 
The river originates in the north-east in Congo, and travels through the main watersheds of the Chaillu 
Massif and the Crystal Mountains, and empties into the Atlantic Ocean.6,7

 
ELECTRICITY SECTOR OVERVIEW
In 2019, Gabon had a total installed capacity of 632.3 MW, of 
which 334.3 MW came from renewable sources. The dom-
inant renewable energy source in the mix is hydropower, 
accounting for 332.0 MW of installed capacity, with the re-
mainder split between solar power (1.4 MW) and bioenergy 
(1.2 MW) (Figure 1).8 

Net production plus imports of electricity in Gabon reached 
2,331.5 GWh in 2018, compared to 2,327.1 GWh in 2017. In 2018, 
hydropower was the source of 980.9 GWh, a rise of over 7 

per cent in just one year (913.6 GWh in 2017). Thermal gen-
eration stood at 839.8 GWh in 2018, down from 967.5 GWh in 
2017.10 Solar power and bioenergy generation were estimat-
ed at 2.1 GWh and 14.1 GWh, respectively, in 2018.8 Thus, total 
electricity generation in the country in 2018 amounted to 
1,836.9 GWh (Figure 2).8,10 Gabon does not export electricity 
and is a net-importing country. Imports of electricity have 
been steadily increasing since 2013 and reached 445.6 GWh 
in 2019, demonstrating an increase of nearly 11 per cent 
compared to 2018.8
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Figure 1. Installed Electricity Capacity by Source in Gabon 
in 2019 (MW)
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Source: African Energy Portal,8 Oxford Business Group9

Note: This is an indicative estimate based on an average from several 
sources.

Figure 2. Annual Electricity Generation by Source in Gabon 
in 2018 (GWh)
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Source: African Energy Portal,8 SEEG10

Access to electricity across the population is at 93 per cent 
nationally, with 97 per cent in urban areas and 63 per cent in 
rural areas (Figure 3).8 Increased household demand (15–20 
per cent increase on a yearly basis in Libreville alone) is 
placing a strain on grid balancing. The Libreville grid — one 
of five isolated distribution areas in the country — is expe-
riencing these pressures on the grid most strongly and load 
shedding still occurs in certain neighbourhoods. The lack 
of a national transmission grid has contributed to a tight 
supply-demand margin in a large number of the country’s 
urban areas.10

Figure 3. Electrification Rates in Gabon in 2018 (%)

Rural 63%
Total 93%

Source: Africa Energy Portal8

The Ministry of Mines, Petroleum and Hydrocarbons and the 
Ministry of Energy and Hydraulic Resources have joint re-
sponsibility for the energy sector. The Société d‘Energie et 
d‘Eau du Gabon (SEEG) is the sole generator, transmitter and 
distributor of electric energy in the country. SEEG is verti-
cally integrated and holds a 20-year lease to the monopoly, 
which was renewed in 2017. Gabon is a member of the Cen-
tral African Power Pool (CAPP). 

The electricity sector is regulated by the Water and Energy 
Sector Regulatory Agency. The electricity tariff is capped at 
0.23 USD/kWh for low-voltage single-phase power and de-
clines to 0.09 USD/kWh based on usage (0.23 USD/kWh for 

12 kW, 0.09 USD/kWh for 1 kW). For three-phase electricity, 
the tariff is calculated based on the time of use: for long use 
(over 2,880 hours), general use (1,441–2,880 hours) and short 
use (less than 1,441 hours) the tariffs are 0.13 USD/kWh, 0.15 
USD/kWh and 0.16 USD/kWh, respectively.11

The electricity sector of Gabon and indeed its entire econo-
my is currently heavily dependent on the large oil resources 
available within the country. Gabon is the fourth largest oil 
producer in Africa, and is considered to be in the top five 
richest African countries in terms of raw natural resourc-
es. The country has had plans to diversify the energy sector 
and remove oil dependence since 2010, as outlined in the 
Emerging Gabon Strategic Plan. The commitment to this ob-
jective was renewed in 2020 after the country was heavily 
affected by the oil price crash during the COVID-19 pandem-
ic. With most of the population concentrated in the capital 
of Libreville and the rural population scattered in difficult to 
access areas, the current objectives are to enhance service 
to those connected, lower service prices and ensure access 
in rural communities.12,13

Since 2016 there have been four thermal plants in the coun-
try: two in Libreville, including a 128 MW plant in Owendo 
run by SEEG and a 70 MW plant in Alé nakiri run by the Social 
Democratic Party (SDP); and two in Port-Gentil, including a 
48 MW plant operated by SEEG and a 52 MW plant run by the 
SDP, which is to be connected to the grid shortly. In addition 
to the SDP-owned 160 MW Grand Poubara hydropower plant 
that powers Franceville, Gabon has three major hydropower 
plants operated by SEEG. The Kinguélé plant has a capacity 
of 59 MW and is located roughly 200 km east of Libreville 
along the Mbei River, supplying Libreville via a 224 kV line. 
The second hydropower plant, Tchimbélé, is located along 
the same river and has a capacity of approximately 69 MW, 
while the third plant, Petit Poubara, near Franceville, has a 
capacity of 38 MW. The Grand Poubara and Alénakiri plants 
belonging to the SDP are operated under concession by Chi-
na-based Sinohydro and Israel-based Telemenia.14

Several large hydropower projects are in development: the 
85 MW Ngoulmendjim plant (550 GWh of annual generation) 
and the 15 MW Dibwangui plant (90 GWh) backed by the Gab-
onese Fund for Strategic Investments (FGIS) and Eranove; 
and the 35 MW Kinguélé-Aval plant (204 GWh) backed by FGIS 
and Meridiam. Furthermore, detailed preliminary studies of 
the Booué project on the Ogooué River (412 MW, 2,950 GWh) 
and the Tsengué-Lélédi project on the Ivindo River (300 MW, 
1,286 GWh) have been initiated by the African Development 
Bank (AfDB) on behalf of the Economic Community of Cen-
tral African States (EEECAS).15 Gabon is examining financing 
options for two further hydropower projects: FE2 (36 MW, 
240 GWh) and Empress Falls (88 MW, 500 GWh).16

In October 2019, French fund manager Meridiam signed a 
33-year concession contract with the Government of Gabon 
to construct a 34 MW hydropower plant on the Mbei Riv-
er, 100 km from Libreville. Construction was delayed due to 
the outbreak of COVID-19 and new projections state that the 
project will be completed in 2023.17
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SMALL HYDROPOWER SECTOR 
OVERVIEW
There is no official definition of small hydropower (SHP) in 
Gabon. This chapter will use to the up to 10 MW definition of 
SHP. The hydropower sector in Gabon is heavily dominated 
by large-scale hydropower, and the country has significant 
hydropower potential of which an estimated 6,000 MW re-
mains undeveloped.18 Gabon has ambitions to become a net 
exporter of electricity in 2030, thus, the development of SHP 
to support internal electricity demand has viability. 

There are three SHP plants in Gabon with a total installed 
capacity of 6 MW (Table 1).19 There have not been any devel-
opments in the country’s SHP sector since the publication of 
the World Small Hydropower Development Report (WSHPDR) 
2019. However, SEEG launched a project worth USD 12.7 mil-
lion for the rehabilitation of the Bongolo SHP plant, which 
operated at half (approximately 2.5 MW) of its installed 
capacity after 2010.20 The change in installed SHP capacity 
since the WSHPDR 2019 is a result of this rehabilitation work, 
and the change in potential capacity is due to access to new 
information from a geospatial feasibility study (Figure 4).

A geospatial assessment of SHP potential in Sub-Saharan 
Africa in 2018 found several opportunities to exploit mini- 
and small-scale hydropower in Gabon. The study found 
105.9 MW of potential capacity at 343 sites with mini-hydro-
power potential (0.1–1 MW) and 412.1 MW of potential capaci-
ty available from 129 SHP sites (1–10 MW), resulting in a total 
of 518.1 MW of technical SHP potential. Though the locations 
and names of these sites are unknown, the mapped results 
from the geo-spatial analysis are visible in the study.19

Figure 4. Small Hydropower Capacities in the WSHPDR 
2016/2019/2022 in Gabon (MW)
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Capacity
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Capacity

WSHPDR 2019
WSHPDR 2022

WSHPDR 2016
6.0 
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7.9 
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Source: Korkovelos et al. 2018,19 WSHPDR 2016,21 WSHPDR 201922 

Table 1. List of Operational Small Hydropower Plants in 
Gabon

Name Capacity (MW) Launch year

Bongolo 5.46 1992

Mbigou 0.38 1996

Medounneu 0.20 1994

Source: Agence Cofin,23 SEEG24

RENEWABLE ENERGY POLICY
In July 2020, Gabon laid out its ambitions to become an 
emerging economy in the region by financing a rapid and 
sustainable transition from a “brown” to a “green” economy. 
The Strategic Plan for Gabon’s Emergence (PGSE) is support-
ed by a number of international organizations and coordi-
nated by the joint Sustainable Development Goals (SDG) 
fund (alongside a commitment of USD 1 million) to acceler-
ate a transition away from an extractive and oil-based econ-
omy to a green and sustainable one. The PGSE was born out 
of the commitment of Gabon to lower its greenhouse gas 
(GHG) emissions in 2017 and bolstered by the large eco-
nomic shock of the oil-price crash in 2020, incentivizing the 
country’s transition away from unsustainable markets. The 
planned transition will open up the market for SHP in the 
coming years and place renewable energy developers as 
valuable partners to the Government of Gabon. The joint 
project’s approach aims to:

•	 Build an Integrated National Financing Framework 
(INFF) for both the PGSE, the SDGs and the transition 
to a green economy; 

•	 Prepare the ground, through study and market assess-
ment, for expanded use of innovative green financing 
mechanisms to power the country’s sustainable de-
velopment; 

•	 Rationalize the development financing ecosystem in 
Gabon;

•	 Develop national capacities in the mastery of SDG fi-
nancing instruments to accelerate the achievement of 
SDGs related to climate change at the global level; and

•	 Establish an effective and inclusive system for moni-
toring public resources allocated to the transition to a 
green economy, aiming at creating a nation-wide SDG 
financing dialogue mechanism.25

Hydropower plays an important role in this transition 
through the creation of jobs, capacity building and enabling 
mitigation of the nation’s dependency on oil and gas as the 
primary energy sources. Thus, promotion of hydropower is 
seen as one of the four pillars of green transformation ac-
celeration alongside the creation of green jobs, promotion 
of green entrepreneurship for youth and women and sus-
tainable cities.26

In light of the recent PGSE, it is highly likely that the regu-
lations regarding renewable power generation will change 
imminently to the benefit of both utility scale and SHP de-
velopers through simplified and accelerated licence path-
ways and an increase in financial mechanisms to advance 
investment. This is especially the case as the PGSE rep-
resents the first targeted, holistic policy development for 
renewable sources in Gabon.16 As reported by the Director 
General of the Ministry of Energy and Hydraulic Resources, 
a key change in the licensing process for hydropower will 
be a move from the outdated least-cost, project-by-project 
approach to a licensing procedure inviting multiple stake-
holders to perform exploitation of all available sites in a 
river basin — a system-scale approach.27 It is important to 
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note also that due to the joint SDG approach, environmental 
standards and ecosystem services are seen as highly valu-
able and so any prospective projects are likely to require 
a detailed Environmental  and  Social Impact Assessment 
(ESIA) and environmental risk mitigation reports.

FINANCIAL MECHANISMS FOR SMALL 
HYDROPOWER PROJECTS
The above mentioned PGSE should inject much needed 
innovation into finance mechanisms for SHP and general 
private investments in the hydropower sector of Gabon. 
Planned or existing projects may also be financed through 
national or international institutions. The AfDB-financed 
Fund for Development and Expansion and the European 
Fund (FODEX) provide financing to small and medium-sized 
companies.

The Overseas Private Investment Corporation (OPIC), a Unit-
ed States Government agency, offers project financing in 
Gabon. There is also scope for finance from Gabon Special 
Economic Zone (GSEZ), which was started in 2010 as a joint 
venture between Olam International Ltd., the Government 
of Gabon and Africa Finance Corporation with a mandate to 
develop infrastructure, enhance industrial competitiveness 
and build a business-friendly ecosystem in Gabon.28

EFFECTS OF CLIMATE CRISIS ON SMALL 
HYDROPOWER DEVELOPMENT 
Climate predictions see an increase in rainfall in Gabon in 
all scenarios, so it is likely that the country will have in-
creased total discharge.4 This would require special consid-
eration of construction materials and design, as landslides 
would be more likely.

BARRIERS AND ENABLERS FOR SMALL 
HYDROPOWER DEVELOPMENT
Though attention will undoubtedly be focused on large hy-
dropower projects due to the large natural resource base of 
Gabon, there is considerable scope for SHP development, 
especially in rural energy access schemes where export 
scale evacuation lines are less viable due to primary forest. 
More information is needed on the regulation changes com-
ing through with respect to licensing procedures based on 
catchment basins rather than site-by-site licensing. For SHP, 
it would be beneficial to partner with large hydropower de-
velopers, to exploit this regulation change efficiently. Over-
all, Gabon looks promising for SHP development, keeping 
the below barriers and enablers in mind.

The key barriers to SHP development include:
•	 Legal framework and regulations are likely to change 

imminently due to the development of the PGSE;
•	 Lack of local expertise;
•	 Inadequate energy, water and transportation infra-

structure;
•	 High levels of bureaucracy;
•	 Poor quality of state services;
•	 Relatively high labour costs.20,25,26

The key enablers include:
•	 The strategic plan of Gabon to transition from a 

“brown” to “green” economy opens huge potential for 
hydropower development;

•	 The Doing Business score of Gabon (45) has been 
steadily improving, with considerable improvement in 
ease of setting up a business.29
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Sao Tome and Principe
International Center on Small Hydropower (ICSHP)

KEY FACTS
Population 219,161 (2020)1

Area 1,001 km2 2

Topography Sao Tome and Principe is an archipelago consisting of two small islands and some islets located in 
the Gulf of Guinea, approximately 300 kilometres west of the African coast. The Islands are of volca-
nic origin and the terrains are predominately rugged with steep slopes, particularly in the western 
and southern regions on both islands. While volcanoes are present, neither island has experienced 
volcanic activity in recent centuries. The highest point is Pico de Sao Tome, at 2,024 metres, and is 
located in the western part of Sao Tome Island. The highest point on Pricipe Island is Pico de Prin-
cipe at 948 metres, located in the southern region. Both islands have small coastal plain regions 
situated in the north-east.2

Climate The islands have a tropical, maritime climate with little variation of temperature in a given region 
throughout the year. Temperatures in lower elevations and coastal regions are consistently in the 
upper 20s °C, while temperatures in higher elevations may drop to approximately 10 °C at night. 
Seasons are determined by rainfall with a dry season between June and August and a wet season 
between September and May.2,3

Climate Change As islands, some of the most pressing concerns of climate change in Sao Tome and Principe are 
rising sea levels, coastal flooding and coastal erosion. These phenomena have been experienced 
already and are expected to intensify in the upcoming decades. Additionally, there have been noti-
ceable elongated dry seasons, causing droughts, while prevalence of excessively heavy rainfalls and 
storms is increasing during the wet season, causing floods and landslides.3

Rain Pattern Precipitation largely occurs during the wet season between September and May throughout the 
country, although average amounts vary by region, gradually decreasing from south-west to north-
east. Average annual rainfall in the southern and western mountainous regions of both islands is 
above 5,000 mm and can exceed 7,000 mm in some areas. In the far north-eastern regions, annual 
rainfall is the lowest, approximately 760 mm.2

Hydrology Within the mountainous terrain are many swift flowing rivers beginning in the country’s interior 
highlands and flowing downwards to the coasts. The largest river is the Io Grande on Sao Tome drai-
ning in the south-east. Other important rivers on Sao Tome include the Abade, Manuel Jorge and Rio 
d’Ouro. The largest and most important river on Principe Island is Rio Papagaio. Many rivers have 
seasonal flows and weaken during the country’s dry season.4

 
ELECTRICITY SECTOR OVERVIEW
In 2020, total installed capacity in Sao Tome and Principe 
was 38.6 MW, although total available capacity was consid-
erably lower. On the country’s grid, thermal power, largely 
diesel fuel, amounted to 35.68 MW (95 per cent) and hydro-
power to 1.92 MW (5 per cent) (Figure 1). Additionally, there 
were some other isolated systems in remote areas not con-
nected to the grid amounting to approximately 1 MW. There 
are a total of 7 power plants in operation in the country, 6 
of which are thermal power and 1 hydropower. None of the 
power plants operated with their full installed capacity in 
2020, leaving a total available capacity of 22.15 MW (Table 1).5

Figure 1. Installed Electricity Capacity by Source in Sao 
Tome and Principe in 2020 (MW)

35.68 

1.92 

Thermal Power

Hydropower

Source: EMAE5
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Table 1. Installed and Available Capacity in Sao Tome and 
Principe

Installed capacity (MW) Available capacity (MW)

Sao Tome 34.80 20.31

Principe 2.80 1.24

Off-grid 1.04 0.60

Total 38.64 22.15

Source: EMAE6

In 2020, total electricity generation was 109.6 GWh. Thermal 
power generated 104.7 GWh (95 per cent) and hydropower 
generated 4.9 GWh (5 per cent) (Figure 2). Net generation 
after energy used by power plants was 103 GWh. Due to sig-
nificant inefficiencies, the electricity sector has experienced 
large annual losses in recent years and in 2020, losses rep-
resented 33.1 GWh, or over 32 per cent. After losses, the ac-
tual total electricity consumed in the country was 69.9 GWh 
for the year.5 

Figure 2. Annual Electricity Generation by Source in Sao 
Tome and Principe in 2020 (GWh)

104.7 

4.9 

Thermal Power

Hydropower

Source: EMAE5

The overall electrification rate in 2020 was 76 per cent, in-
cluding over 78 per cent in urban areas and 71 per cent in ru-
ral areas.6 Most of the electricity consumption in the country 
is concentrated in the capital city and surrounding areas. 
In 2020, there were 50,402 electricity customers that con-
sumed a total of 69.9 GWh. The 42,489 residential customers 
represented 84 per cent of total customers and consumed 
49 per cent of the electricity. Government and state insti-
tutions consumed 16 per cent of the total, commercial cus-
tomers 13 per cent, industrial customers 8 per cent and the 
remaining 14 per cent was distributed amongst other types 
of customers.5

Figure 3. Electrification rate in Sao Tome and Principe in 
2020 (%)

Rural 71%
Total 76%

Source: World Bank6

In 2014 the electricity sector was restructured under Legal 
Framework of the Electricity Sector (RJSE) Decree-Law No. 
26/2014. This decree essentially liberalized the market for 

private entities to invest in electricity production, however, 
there is a lack of clear regulation. As of 2020, the Govern-
ment was working with external partners such as the United 
Nations Development Programme (UNDP) to create com-
plimentary legislation that would further outline the stan-
dards for a liberalized market. Currently, the main electric-
ity company is the Water and Electricity Company (EMAE), 
which is 51 per cent owned by the state and 49 per cent 
owned by private companies. EMAE is responsible for all the 
electricity production, distribution and transmission in the 
country. The distribution and transmission networks use a 
combination of underground and overhead medium- and 
low-voltage lines from 0.4 kV to 30 kV.7

With the support of international donors, the Government 
has made efforts to improve and extend the transmission 
and distribution network, construct new substations, trans-
formation posts and a new national dispatch centre based 
on smart technologies and train technicians in order to 
adapt to the new quantitative and qualitative technological 
requirements of the public electricity service. In 2016 and 
2017, transmission and distribution lines were rehabilitated 
and extended to the north and north-east to Santa Catarina 
Island and to the south of the island of Sao Tome as far as 
Sao Joao dos Angolares, as well as to Monta Alegre and Praia 
Burra in the island of Principe.8 

Expansion of electricity access and reliability is incorporat-
ed into many of the recent national plans. The Sao Tome 
and Principe 2030 Transformation Agenda set out the Gov-
ernment’s goals to pursue sustainable development, pro-
vide access to energy as an essential public good to the 
entire population, preserve the environment by designing 
projects that minimize negative environmental impacts and 
creating favourable conditions for the implementation of 
relevant environmentally friendly solutions and promote 
public-private partnerships with companies that have fi-
nancial capital, technologies and human resources in the 
field of renewable energy.7 The National Development Plan 
of 2017–2021 also highlighted the need to extend electricity 
access to the whole population as well as the need to re-
habilitate the distribution and transmission infrastructure 
to avoid losses and increase energy efficiency, to increase 
electricity production through encouraging public-private 
partnerships and investments and to ensure a 50 per cent 
share of renewable energy sources on the grid by 2030. Ad-
ditionally, the World Bank provided support to the Ministry 
of Infrastructure and Natural Resources with the prepara-
tion of a Least Cost Development Plan in 2018, which set out 
a roadmap to attain the necessary new generation capaci-
ties with the lowest cost investments.7

Electricity tariffs are set by EMAE and are approved by the 
General Regulatory Authority (AGER). Tariffs vary depending 
on the category and volume of consumption and are not 
differentiated by region due to the uneven distribution of 
the population across the country (Table 2).
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Table 2. Electricity Tariffs in Sao Tome and Principe

Type of consumer Tariffs (STD/kWh 
(USD/kWh))

Domestic:

< 100 kWh 1.67 (0.07)

100–300 kWh 2.45 (0.11)

> 300 kWh 3.84 (0.17)

Commercial 3.84 (0.17)

Government, state institutions 6.03 (0.26)

Embassies, international institutions, other 7.03 (0.30)

Source: EMAE8

SMALL HYDROPOWER SECTOR 
OVERVIEW
Small hydropower (SHP) is defined as power plants up to 
10 MW, with a further breakdown into mini-hydropower (101 
kW–1 MW) and micro-hydropower (1–100 kW). For the pur-
poses of this chapter, all hydropower plants up to 10 MW will 
be considered SHP. 

In 2020, the installed capacity of SHP in Sao Tome and Prin-
cipe was 1.92 MW.5 According to a study carried out in 2008 
by CECI Engineering Consultants, Inc., there is a total poten-
tial capacity of 63.8 MW, indicating that just 3 per cent of 
the potential capacity is currently in operation.7 Compared 
to the results of the World Small Hydropower Development 
Report (WSHPDR) 2019, potential capacity has remained the 
same and installed capacity has decreased due to removing 
plants not in operation for several years from the value of 
installed capacity (Figure 4).

Figure 4. Small Hydropower Capacities in the WSHPDR 
2013/2016/2019/2022 in Sao Tome and Principe (MW)

Installed
Capacity

Potential
Capacity

WSHPDR 2019
WSHPDR 2022

WSHPDR 2016
WSHPDR 2013 6.0 

30.0 

2.6 

63.8 

2.7 

63.8 

1.9 

63.8 

Source: EMAE,5 ALER,7 WSHPDR 2019,9 WSHPDR 2016,10 WSHPDR 201311

Historically, there have been four SHP plants in the country, 
although only one has been in operation in the past decade. 
The Contador plant, located in the north-western region on 
Sao Tome Island, has been in operation for over 50 years 
and is in need of refurbishment. The installed capacity is 
1.92 MW but the current available capacity is approximately 
1.8 MW. As of 2020, a rehabilitation project on the Contador 
plant has been approved with financial support of the World 
Bank with aims to increase the installed capacity to up to 4 
MW. The budget for this project will be USD 39 million.7

The three old SHP plants that are now no longer in use are 
the Guégué, Agostinho Neto and Papagaio. The Guégué was 
constructed in 1941 with a capacity of 320 kW and closed in 
2011. While some infrastructure is still at the site, the tur-
bine and electrical system have been fully removed. In 2019, 
private company STP Urbano made an agreement to rebuild 
an SHP plant at that location. The company plans to demol-
ish most of the remaining infrastructure and build a plant 
with a capacity of 1 MW. The commencement on construc-
tion of this project has not yet been announced. 

The Agostinho Neto plant was constructed during colonial 
times and later modernized with a capacity of 344 kW. Due 
to electromechanical problems, the plant was dismantled 
in 2007 and has been inoperable since. STP Urbano has also 
shown interest in demolishing and rebuilding the plant, but 
no concrete purchase has been made. The Papagaio plant 
was the only hydropower plant to exist on Principe Island. 
It was constructed in 1993, first with an oversize 400 kW tur-
bine but after two weeks changed for an 80 kW turbine that 
was in operation for just a few weeks before the transformer 
was brought to be installed at a nearby thermal power plant 
instead. In June 2020, a call for proposals to carry out a fea-
sibility study on the project was launched, with no further 
updates since.7

The 2008 study of SHP potential in Sao Tome and Princi-
pe identified 34 sites with a combined potential capacity of 
63 MW and estimated annual production of 244 GWh (Table 
3).7 The large majority of the sites are located on Sao Tome 
Island, while three of them are on Principe Island. Develop-
ment of these sites would more than double total installed 
capacity and electricity generation for the country, as well 
as provide access to electricity in nearby remote commu-
nities.

Table 3. List of Selected Potential Small Hydropower 
Projects in Sao Tome and Principe

Name Location Potential capacity (MW)

Dona Eugénia Io Grande River 9.6

Monte Rosa Quija River 3.75

Bombaim Abade River 3.5

Santa Irene Lemba River 3.0

Claudino Faro Abade River 2.0

Mato Cana Abade River 2.0

Neves Provoz River 2.0

Santa Luzia Manuel Jorge River 1.15

S. João Cantador River 0.9

Santa Clara Manuel Jorge River 0.89

Cruz Grande Do Ouro River 0.88

Monte Verde Xufexufe River 0.80

Mateus Sampaio Umbugu River 0.50

Almeirim Agua Grande River 0.44

Source: ALER7
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RENEWABLE ENERGY POLICY
Policy development, expansion and improvement of the en-
ergy sector, customer services and public services delivery 
all fall within the Government’s priorities. The Government 
has mobilized resources to restructure the energy sector in 
order to create a more attractive investment environment, 
particularly for private investment in renewable energy 
infrastructure. Ongoing programmes, carried out with the 
support of development partners, are the main line of ac-
tion. At present, no incentives or financial mechanisms exist 
to support the development of renewable energy sources, 
including SHP. However, regulations on renewable energy 
and SHP plants specifically are being drafted with the sup-
port of national and international consultancies.9 

The National Development Plan 2017–2021 set targets for 
renewable energy including a 30 per cent share in electric-
ity generation by 2021 and a 50 per cent share by 2030. In 
2020, renewable energy share in electricity generation was 
5 per cent, indicating that the 2021 target will most likely 
be missed. The renewable energy sources prioritized by the 
country are hydropower, solar power and biomass. There is 
not much potential for wind power on the islands due to 
the steep slopes of its terrain. There have been 34 potential 
sites identified for approximately 63 MW of hydropower, 25 
sites for solar power for over 62 MW and one site for bio-
mass identified for 12.5 MW.7

In 2019, the Global Environment Facility (GEF) and the Unit-
ed National Industrial Development Organization (UNIDO) 
approved a USD 24.93 million grant, of which USD 1.58 mil-
lion would come directly from GEF and the rest would come 
from co-financing. This grant, named the Promotion of In-
vestments in Renewable Energy and Energy Efficiency in the 
Electricity Sector, has multiple aims focusing on technical 
assistance and training. Activities in the scope of this grant 
include UNIDO working directly with the Government of Sao 
Tome and Principe to create clear renewable energy policies 
and create any legislation required to achieve them, as well 
as preparing a National Sustainable Energy Investment Plan 
to present to potential investors in at least two investment 
forums.7

SMALL HYDROPOWER LEGISLATION 
AND REGULATIONS
With the support of the UNDP, the Promotion of Sustainable 
Development and Hydroelectric Production Interconnected 
or in an Isolated Grid, more commonly known as The Ener-
gy Project, was created in 2017. It secured USD 20.7 million 
from multilateral and private sources to help establish the 
required institutional and legal framework for hydropower 
investment and development in the country.12 A set of activ-
ities is underway with the objective of removing both tech-
nical and institutional barriers, including: 

•	 Organizational restructuring of the Department of 
Natural Resources and Energy;

•	 Creation of support mechanisms and incentives for 

independent producers of electricity from renewable 
sources;

•	 Development and implementation of the Water Law;
•	 Development of the National Forest Development 

Plan;
•	 Update of the Forest Law.

Development of regulations for the electricity sector in-
clude:

•	 Regulation of energy generation from different sourc-
es of renewable energy (hydropower, solar photovol-
taics, biomass and wind power);

•	 Sanctioning regime applied to electric power produc-
ers;

•	 Regulation of connection of new producers to the grid.

FINANCIAL MECHANISMS FOR SMALL 
HYDROPOWER PROJECTS
The Government of Sao Tome and Principe has worked with 
several international banks, donors and organizations to se-
cure funding for SHP. In 2018, the African Development Bank 
through its Sustainable Energy Fund for Africa approved 
a USD 1 million grant for the development of mini-hydro-
power in Sao Tome and Principe. The grant is to provide the 
necessary funding for feasibility studies and environmental 
impact assessments at potential SHP sites. The aim is that 
the information gathered by these studies will attract inves-
tors in the sector. The initial locations that these studies will 
take place are at the Monte Rosa, Monte Verde and Santa 
Irene potential project sites.7,13

BARRIERS AND ENABLERS FOR SMALL 
HYDROPOWER DEVELOPMENT
The country’s hydropower sector has significant poten-
tial for development, as shown in the studies carried out. 
Therefore, boosting development will require raising pri-
vate funds, taking into account the legal instruments that 
are being developed to increase the share of hydropower 
in the national energy mix and minimize the country’s envi-
ronmental impact.

The major barriers to SHP development in Sao Tome and 
Principe include:

•	 Institutional constraints due to the lack of a national 
strategy for hydropower and other renewable energy 
sources;

•	 Lack of an Electricity Master Plan;
•	 Lack of legislation and adequate implementation of 

the recommendations of the 2008 study by CECI Engi-
neering Consultants, Inc.

The major enablers for SHP development in Sao Tome and 
Principe include:

•	 Most of the SHP potential is untapped and many sites 
have already been identified with their respective ca-
pacities;
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•	 Access to electricity in the country is not universal, 
particularly in rural or remote areas. SHP develop-
ment in remote areas can bring electricity to commu-
nities that have been without;

•	 Currently, fossil fuels account for 95 per cent of elec-
tricity generation. SHP could be vital to achieve the 
goal of 50 per cent renewable energy by 2030.
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Contributing organizations
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Punjab Power Development Board
Energy Department
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