
WORKING PAPER 

 

Powering Industrial Growth - 
 
the Challenge of Energy Security for Africa 

 
 
 
 
 
 
 

 

 

 

 

 

 
 
 
                   United Nations Industrial Development Organization  

 
 
 
 

This draft working paper has been prepared by the UNIDO Secretariat in cooperation with 
Prof. Norbert Wohlgemuth, Klagenfurt University, Austria 



 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This document has been produced without formal United Nations editing. The designations 
employed and the presentation of the material in this document do not imply the expression of 
any opinion whatsoever on the part of the Secretariat of the United Nations Industrial 
Development Organization (UNIDO) concerning the legal status of any country, territory, city 
or area or of its authorities, or concerning the delimitation of its frontiers or boundaries, or its 
economic system or degree of development.  Designations such as "developed", "industrialized" 
and "developing" are intended for statistical convenience and do not necessarily express a 
judgment about the stage reached by a particular country or area in the development process.  
Mention of firm names or commercial products does not constitute an endorsement by UNIDO. 

 

 

 

 

 

 

 

 

 

 



   

 

Abstract 

 

Not having access to modern energy services is an obvious case of energy insecurity. Compared with 
other parts of the world, energy deprivation, the lack of access to energy, is by far most prevalent in 
Africa. Within the continent, a sharp distinction has to be made between rural and urban regions as well 
as Northern, Sub-Saharan and South Africa. This high degree of intra-African variability requires 
differentiated approaches to tackle the issues related to the continent’s energy security. Reliable access 
to modern (efficient and clean) energy services for all energy-consuming sectors of an economy is a 
prerequisite to achievement of developmental goals, including the Millennium Development Goals 
(MDGs).  

From an African perspective, energy security requires a broader definition than just the availability of a 
regular supply of energy at an affordable price.

 

Energy security is a complex topic with linkages to 
numerous other sustainable development objectives. Because of this strong nexus between energy 
production/use and human development, energy security issues must, therefore, be integrated into 
energy policies alongside other policy objectives such as developmental and environmental goals. In the 
context of Africa, the issues of access and affordability of energy services assume special significance in 
addressing challenges of climate change and facilitating the achievement of the MDGs. Strategic areas 
of priority to address energy security in Africa include: renewable energy, including agro/bio/fuels, for 
enhancing access to energy services and industrial applications, energy efficiency measures in 
households (improved cook stoves, efficient lamps etc.) and energy efficient technologies for the 
enhancement of industrial productivity and competitiveness.  

This paper raises aspects related to energy security in an African context by focusing on the industrial 
sector. Strategic priorities to address the issue include: renewable energy, including agro/bio/fuels, for 
enhancing access to energy services and industrial applications, and energy efficiency for industrial 
productivity and competitiveness. Industrial productivity is one of the central determinants of a 
country’s prosperity. Other aspects in the context of African energy security include the diversification 
of energy supply and demand; development of energy infrastructure, with attention to its resilience; 
promotion of clean and affordable energy sources and technologies; decentralisation of energy 
production through development of local energy resources and systems; the role of energy trade and 
regional integration; energy/power sector reform (of which energy pricing is an essential component) as 
well as the economic vulnerability of many African countries to oil (and commodity) price fluctuations.  

There is a well-established causality between income and energy consumption. However energy 
consumption also affects income. Improving industrial capacity is recognised as an important measure to 
reduce poverty. Given the low stage of general economic development in Africa, industrial development 
has the potential to become an “engine of growth” (a term originally coined in the context of 
international trade). Improving industrial capacity and better integrating the continent into international 
trade are key ingredients for achieving a sustainable development in Africa. Energy security is a key 
prerequisite for both of these key drivers of development. Therefore, energy security is also the 
foundation of the pillars of UNIDO’s mandate to reduce poverty in countries with developing and 
transition economies through sustainable industrial growth.  

 



 

Contents 

1 ENERGY SECURITY IN THE AFRICAN CONTEXT ..................................................................................................1 

2 GLOBAL AND AFRICAN DEMAND AND SUPPLY PATTERNS.................................................................................3 

3 ENERGY EFFICIENCY FOR INDUSTRIAL PRODUCTIVITY AND COMPETITIVENESS................................................9 

4 RENEWABLE ENERGY FOR PRODUCTIVE USES AND INDUSTRIAL APPLICATIONS.............................................12 

5 ENERGY/ELECTRICITY ACCESS AND ENERGY POVERTY ..................................................................................16 

6 PRICE FLUCTUATIONS IN FOSSIL FUELS ...........................................................................................................21 

7 ENERGY SECTOR REFORM AND POLICY ISSUES................................................................................................24 

8 ENERGY TRADE AND REGIONAL COOPERATION...............................................................................................28 

9 BIBLIOGRAPHY.................................................................................................................................................31 

 
 

 

 

 

 

 

 

 

 

 

 



   

 

Figures 

FIGURE 1 RELATIONSHIPS BETWEEN ENERGY AND THE ACHIEVEMENT OF MDGS 2 
FIGURE 2 MAJOR OIL TRADE MOVEMENTS 2006, MILLION TONNES 5 
FIGURE 3 REGIONAL ENERGY PRODUCTION IN AFRICA, 2005 7 
FIGURE 4 AFRICAN TOTAL PRIMARY ENERGY SUPPLY, 1971 AND 2005 8 
FIGURE 5  SUSTAINABLE DEVELOPMENT IMPACTS OF INCREASED ENERGY EFFICIENCY 10 
FIGURE 6 AFRICAN ELECTRICITY INTENSITY, ENERGY INTENSITY AND ENERGY  

PRODUCTION INTENSITY 11 
FIGURE 7 SELF GENERATION SHARES IN AFRICAN ENTERPRISES 26 

Tables 

TABLE 1  WORLD PRIMARY ENERGY DEMAND, 2005, 2015, 2030 4 
TABLE 2 BASIC ENERGY INDICATORS FOR COUNTRY GROUPS 6 
TABLE 3 AFRICAN OIL AND GAS RESERVES AS OF END OF 2005 8 
TABLE 4 INDUSTRIAL ENERGY INTENSITY BY COUNTRY GROUPS, 1990 AND 2002 11 
TABLE 5 HEAT SHARES IN INDUSTRIAL ENERGY USE 14 
TABLE 6 TEMPERATURE RANGES FOR INDUSTRIAL PROCESSES 14 
TABLE 7 AFRICAN ELECTRIFICATION RATES, 2005 17 
TABLE 8 ELECTRICITY OUTAGES OF FIRMS IN AFRICA 17 
TABLE 9 BASIC PATTERNS OF ENERGY CONSUMPTION IN EAC COUNTRIES 18 
TABLE 10 ENERGY ACCESS TARGETS AGREED BY AFRICAN MINISTERS FOR 2015, % 19 
TABLE 11 INVESTMENT REQUIREMENTS FOR INCREASING ACCESS TO MODERN  

ENERGY SERVICES IN SUB-SAHARAN AFRICA 21 
TABLE 12 SIZE OF AFRICAN POWER SECTOR 26 
TABLE 13 SELECTED AFRICAN COUNTRIES’ RESTRUCTURING PROFILE 27 
 

Boxes 

BOX 1 BIOFUELS ACTIVITIES IN AFRICA 16 
BOX 2 JATROPHA FOR BIODIESEL PRODUCTION IN AFRICA 16 
BOX 3 ACCESS TO THERMAL ENERGY AND MECHANICAL POWER FOR PRODUCTIVE  

USES IN AFRICA 18 
BOX 4 INTEGRATING ENERGY ACCESS INTO NATIONAL STRATEGIES: MALI,  

RWANDA, SENEGAL 19 
BOX 5  ECOWAS/UEOMOA WHITE PAPER AND ENERGY ACCESS 20 
BOX 6 CEMAC ACTION PLAN 20 
BOX 7 HYDROPOWER CONSTRUCTION IN AFRICA 31 
BOX 8 INDIA-BRAZIL-SOUTH AFRICA DECLARATION ON CLEAN ENERGY 31 
 





Energy Security in Africa   1 

1 ENERGY SECURITY IN THE AFRICAN CONTEXT 

Worldwide demand for energy is likely to increase significantly over the coming decades, particularly 
in developing countries. Three-quarters of the projected increase in carbon dioxide emissions results 
from fossil fuel consumption in non-OECD countries. Commercial energy supply is increasingly 
concentrated on a small number of countries. These current patterns of global energy production and 
consumption are set to face multiple challenges: global warming and other environmental concerns, 
geopolitical conflicts, significant fuel price rises and depletion of fossil fuel reserves. Consequently, 
the social dimensions (fight against poverty), the economic dimensions (competitively priced energy, 
security of supply) and the environmental dimensions of these energy demand and supply patterns 
constitute a huge challenge to the achievement of sustainable development objectives.  

High and highly volatile energy prices have moved global energy security to the top of the political 
agenda. Energy security was, for example, was one of the subjects of the summit of the G8 leaders in 
July 2006. Not having access to energy services is an obvious case of energy insecurity. Compared 
with other parts of the world, energy deprivation, the lack of access to energy, is by far most prevalent 
in Africa. Over the last four decades, the gap between energy supply and demand in Africa has been 
(and is expected to continue) growing (UN-Energy, 2007). Since access to affordable energy services 
is a key determinant of economic growth and poverty reduction efforts, Africa continues to face 
critical challenges related to its energy sector. These challenges include the use of renewable energy, 
improving energy efficiency, the diversification of energy supply, development of energy 
infrastructure, promotion of new (energy) technologies by exploiting innovative models of technology 
transfer, energy trade and regional integration, reform of the continent’s electricity industries, and the 
economic vulnerability of African countries to oil price fluctuations. Within Africa, the situation 
differs dramatically between rural and urban regions as well as between Northern, Sub-Saharan and 
South Africa. North Africa is heavily reliant on hydrocarbons, South Africa depends to a very high 
degree on coal, and in Sub-Saharan Africa (except South Africa) traditional biomass is by far the 
dominant fuel. This high degree of intra-African variability requires differentiated approaches to 
tackle the issues related to the continent’s energy security.  

Energy security may be defined as “a country’s ability to expand and optimise its energy resource 
portfolio and achieve a level of services that will sustain economic growth and poverty reduction” 
(RIVM, 2004). The IEA defines energy supply to be “secure” if it is adequate, affordable and reliable 
(IEA, 2007a).1 From the different definitions of energy security, two broad dimensions may be 
distinguished: a physical/quantity dimension - risks related to physical supply shortfalls occurring 
between production and consumption due to infrastructural failure; and an economic/price dimension - 
the risks of price distortions caused by fluctuations in the price of energy products on the world 
markets. Essentially, energy security rests on two principles: using less energy to provide energy 
services (i.e., improving energy efficiency), and having access to technologies (and fuels) that provide 

                                                

1  A list of energy security definitions can be found in UNIDO (2006). Another aspect of energy security that 
is of importance to energy producers is “demand security”, the predictable demand pattern (von 
Hirschhausen, 2005).  
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these energy services in a sustainable manner. Energy security encompasses supply side and demand 
side options. Both principles are typically not well met in Africa. 

From an African perspective, energy security requires a broader definition than just the availability of 
a regular supply of energy at an affordable price. Energy security is a complex topic with linkages to 
numerous other sustainable development objectives. Because of this strong nexus between energy 
production/use and human development (UNDP, 2000, 2007b, 2007c, 2007e; FEMA, 2006) (and also 
because there are no energy-specific MDGs), energy security must, therefore, be integrated into 
energy policies alongside other policy objectives, such as developmental and environmental goals. In 
the context of Africa, the issues of access to energy services and affordability assume special 
significance in facilitating achievement of the MDGs. An efficient and effective energy infrastructure 
is a precondition for economic development in general, and for industrial development (as measured in 
increases in productivity and competitiveness) and diversification in particular. Yet most forms of 
energy infrastructure are very capital-intensive and often require large-scale investment, which many 
African country governments find almost impossible to finance (UNCTAD, 2007c). Figure 1 shows 
the links between energy use and the MDGs.  

Figure 1 Relationships between energy and the achievement of MDGs 

 

Source: UNECA (2006b) 

There are a number of initiatives to address these issues in Africa. To achieve its objectives and the 
MDGs, the Forum of Energy Ministers of Africa (FEMA)2 proposed to fulfil the following energy-
related targets by 2015: Doubling the consumption of modern energy services; 50% of inhabitants in 
rural areas should use modern fuels for cooking; 75% of the poor in urban and peri-urban areas should 
have access to modern energy services; 75% of schools clinics and community centres should have 
access to electricity as this would enhance their competitiveness; mechanical power should be 
available to rural areas. African Ministers convening under FEMA met in Maputo in March 2007 

                                                

2  FEMA was established to provide political leadership, policy direction and advocacy to increase access to, 
and better utilization and management of, energy resources for the continent’s sustainable development. 
FEMA’s web site can be accessed at http://www.fema-africa.org/.  
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where they adopted the “Maputo Declaration on Energy Security and Sustainability in Africa”.3 Table 
10 provides an overview of energy targets agreed by African ministers.  

In the New Partnership for Africa’s Development (NEPAD)4 Framework Document governments 
adopted several energy-related targets, including targets to: increase African peoples’ access to 
reliable and affordable commercial energy from 10 to 35% or more within 20 years; improve the 
reliability and lower the cost of energy supplies to productive activities, in order to enable a 6% annual 
economic growth; rationalise the territorial distribution of existing but unevenly allocated energy 
resources; reverse environmental degradation associated with the use of traditional fuels in rural areas; 
exploit and develop the hydropower potential for the river basins of Africa; integrate power grids and 
gas pipelines to facilitate cross-border energy flows; and reform petroleum regulation and legislation. 
These targets can be considered a quantification of African energy security and reliability objectives, 
whereas almost all of these targets immediately relate to the issue of access to energy services.  

This paper raises aspects related to energy security in an African context by focusing on the industrial 
sector. Strategic priorities to address the issue include: renewable energy, including agro/bio/fuels, for 
enhancing access to energy services and industrial applications, and energy efficiency for industrial 
productivity and competitiveness. Industrial productivity is one of the central determinants of a 
country’s prosperity. Other aspects in the context of African energy security include the diversification 
of energy supply and demand; development of energy infrastructure, with attention to its resilience; 
promotion of clean and affordable energy sources and technologies; decentralisation of energy 
production through development of local energy resources and systems; the role of energy trade and 
regional integration; energy/power sector reform (of which energy pricing is an essential component) 
as well as the economic vulnerability of many African countries to oil (and commodity) price 
fluctuations.  

2 GLOBAL AND AFRICAN DEMAND AND SUPPLY PATTERNS 

Global Trends 

Worldwide demand for energy is likely to increase significantly over the next decades, particularly in 
developing countries. This increase is projected to take place in all world regions and for all fuels:  

• The Intergovernmental Panel on Climate Change (IPCC) projects that the energy demand in 
developing countries and transition economies could increase by a factor of three to five by 
2050. During this time period, all IPCC scenarios suggest that the main sources of primary 

                                                

3  In the declaration, Ministers identified the need to: increase access to modern energy services, and address 
the significant negative health and environmental implications of heavy reliance on traditional biomass 
energy; utilize Africa’s rich energy resources, which are currently underexploited or exported without 
benefiting the majority of Africa’s citizens; increase financial flows to match Africa’s energy investment 
needs; and promote a better mix of energy supply options, ranging from existing conventional options to 
renewable energy sources, to strengthen Africa’s energy security. 

4  The objective of NEPAD is to stimulate Africa’s development by bridging existing gaps in priority sectors, 
including agriculture, health, education, infrastructure, information and communications technology, 
environment, tourism, and science and technology. NEPAD’s web site can be accessed at 
http://www.nepad.org/.  
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energy will remain a combination of coal, oil, and gas, providing between 60 and 80% of the 
energy mix in 2050.  

• The Energy Information Administration of the US Department of Energy projects an increase 
of (commercial) world energy demand by 57% from 2004 to 2030 (EIA, 2007). Three-fourths 
of the projected increase in carbon dioxide emissions results from fossil fuel consumption in 
non-OECD countries.  

• The IEA (2007e) expects an increase of global energy demand of 55% by the year 2030; 
energy demand in the developing world is likely to more than double over the projection. 
Table 1 shows projected global energy demand on a fuel basis.  

Table 1  World primary energy demand, 2005, 2015, and 2030  

Mtoe 2005 2015 2030 2005 -2030 
% p.a. 

Coal 2892 3988 4994 2.2 
Oil 4000 4720 5585 1.3 
Gas 2354 3044 3948 2.1 
Nuclear 721 804 854 0.7 
Hydro 251 327 416 2.0 
Biomass and waste 1149 1334 1615 1.4 
Other renewables 61 145 308 6.7 

Total  11429 14361 17721 1.8 

Source: IEA (2007e)  

This massive increase in projected energy demand raises important energy security concerns for 
energy importing nations. With respect to the physical dimension of energy security, on the global 
scale there is an increasingly poor geographical correlation between commercial energy supply and 
demand. Internationally traded energy accounts for a growing share in total energy use. In the case of 
oil, for example, a small number of suppliers provide for an increasing share in total supply. 
Concerning the economic dimension of energy security, on the global scale there is enough capital 
available to finance energy supply projects (including their transport infrastructure). However in poor 
regions, such as Africa, it is by no means guaranteed that the necessary capital flows will be 
forthcoming.  

Two thirds of the world’s oil and one third of global gas reserves are in the Middle East, mostly in the 
Gulf region. Although these countries currently account for some 27% of global crude oil supplies, 
they are expected to double their share by 2010. Africa accounts for 114 of the world’s 1317 billion 
barrels proved oil reserves and 484 of 6183 trillion cubic feet proved natural gas reserves (EIA, 2007). 
Figure 2 shows principal world oil trade movements in 2006.  
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Figure 2 Major oil trade movements 2006, million tonnes 

 

Source: BP (2007)  

Currently, renewable energy technologies supply 13.1% of the world’s primary energy supply, but 
25% of the developing countries’ energy supply, mainly in three forms: traditional biomass for heating 
and cooking in rural areas, modern biomass combustion and hydropower (IEA, 2007c). The IEA 
(2007e), in its reference scenario, projects that the global share of renewables in electricity generation 
will increase, from 18% currently to 21% by 2030.  

Industry (excluding non-energy use) accounts for about one third of global final energy consumption.5 
On a regional basis, this share ranges from 18% in Africa to more than 40% in China, reflecting the 
relative importance of the industrial sector in energy use and also contribution to a region’s GDP. 

African Trends 

On the African continent much more energy is produced than consumed. In 2005, production of coal 
was 39% higher than consumption. The corresponding numbers for crude oil and natural gas are 236% 
and 119%, respectively. However, this does not imply that there are no energy security issues. There is 
a high degree of intra-African diversity in energy demand and supply that largely reflects the 
diverging regional resource endowments. Africa’s energy sector is best understood as three distinct 
clusters: North Africa, South Africa and Sub-Saharan Africa. North Africa is heavily reliant on 
hydrocarbons, South Africa depends to a very high degree on coal, and in Sub-Saharan Africa 
(excluding South Africa) traditional biomass is by far the dominant fuel.  

The strong growth in total energy production was a result of robust growth in North and West African 
crude oil production. The share of biomass in total primary energy supply (TPES) decreased from 62% 
in 1971 to 47% in 2005; however, Africa’s use of combustible renewables (mainly fuel wood) still 
remains significantly higher than the world average. Combustible renewables provide most of Sub-
Saharan Africa’s household energy needs. The presence of large forests, agro-industry, agriculture, a 

                                                

5  Industry is defined as sector D (Manufacturing) under the International Standard Industrial Classification 
(ISIC). Industry is not only an important consumer of final energy but also an energy producer. 
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large rural population, and a low GDP per capita has resulted in a large use of biomass in cooking. 
This helps explain the extremely high share of biomass in the African energy mix compared to the 
world average of 10% (IEA, 2007b).  

Global per capita energy consumption is very unevenly distributed when viewed in terms of electricity 
consumption. Whereas average annual electricity consumption in the OECD is around 9 000 kWh per 
capita, it is only 1157 kWh in developing countries on average, and in several Sub-Saharan African 
countries around 100 kWh. In ECOWAS countries, for example, the average per capita electricity 
consumption is only 88 kWh annually. Africa’s energy intensity is higher than the world average 
despite low electrification rates and less developed industry and transport sectors. This clearly point to 
a low overall energy efficiency. In addition, energy intensity has not improved since 1971 (Figure 6). 
Table 2 presents basic energy indicators for individual African countries. 34 of the 50 Least 
Developed Countries (LDCs) are African countries. 

Table 2 Basic energy indicators for country groups 

   

Traditional fuel 
consumption  

(% of total energy 
requirements), 

2003 

Electricity 
consumption per 

capita  
(kWh), 2004 

GDP per unit of 
energy use  

(2000 PPP US$ per 
kg of oil equivalent) 

Per capita CO2 
emissions 

(metric tons), 2003 

All Dev. Countries  26.3 1221 4.6 2.2 
    Sub-Saharan Africa 81.2 478 .. 0.8 
OECD   4.6 8795 5.3 11.2 
World   21.7 2701 4.8 3.7 

Sources: UNDP (2006) and UNDP (2007e) 

In 2005 Africa produced 12% of world crude oil and exported 79% of its production. With the 
exception of Egypt, the major oil producers in Africa all registered strong growth in 2005. Nigeria, 
Algeria, Libya, Angola and Egypt accounted for 83% of African production. In 2005, Africa’s 
production of crude oil averaged 8856 million barrels per day. Algeria, Angola, Libya, and Nigeria are 
the main oil producers. Other oil producers are Cameroon, Chad, Congo, Côte d’Ivoire, Egypt, 
Equatorial Guinea, Gabon, Mauritania, Sudan, and Tunisia.  

Natural gas experienced the fastest increase in primary energy production between 1971 and 2005, 
with natural gas TPES increasing from 1% to 12%. Almost all of African gas production comes from 
Algeria, Egypt and Nigeria, 52%, 25% and 11% respectively. More than half of African natural gas 
production is exported, both by pipeline and LNG. Africa’s production of natural gas in 2005 averaged 
171,735 million standard cubic metres, which represented an increase of 13.1 per cent from 2004. This 
raised Africa’s share in world gas production from 5.5 per cent in 2004 to 6.1 per cent in 2005. Algeria 
accounted for 50 per cent of Africa’s total production of gas, followed by Egypt, Libya, and Nigeria, 
together accounting for about 44 per cent in 2005. The increase in African production of natural gas is 
explained by two main factors. The first is related to the acceleration of substitution of crude oil by 
natural gas in the generation of electricity around the world. The second reason is the high level of 
international prices for both oil and gas, which increased the level of extraction of gas on the continent 
(UNECA, 2007).  
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In 2005, South Africa accounted for 97% of Africa’s total coal production and 90% of coal consumed. 
South Africa remains the world’s fifth-largest producer of coal. A third of coal is exported, 38% of 
coal is used in electricity generation and 16% is converted in coal liquefaction and gasification plants.6 

Electricity production and consumption largely reflects the disparity in fossil fuel resources between 
regions of Africa. North African countries and South Africa generate 79% of the continent’s total 
electricity.  

Figure 3 highlights the continent’s diversity concerning energy production by fuel type.  

Figure 3 Regional energy production in Africa, 2005 

 

Source: IEA (2007b)  

Between 1971 and 2005 total African energy consumption increased at an average annual rate of 3.3% 
to 605 Mtoe. Figure 4 shows the continent’s fuel shares in 1971 and 2005. However, as stated above, 
this average masks important regional differences also in energy consumption. For example, the 
biomass share in TPES for the whole continent stands at 47%, while for South Africa it amounts to 
15.4%, in Libya 1.4% , in Egypt 2.3%, and in Ethiopia >90%. Conversely, and not surprisingly, the 
share of hydrocarbons is the highest in North and West Africa.  

While average per capita commercial energy consumption in Africa is estimated at 313 kilograms of 
oil equivalent, the average figure for African LDCs is only 30.4 kilograms of oil equivalent. Many 
LDCs are characterised by very low commercial energy consumption such as 5 kg of oil equivalent in 
Chad, 13 kg in Mali, 19 kg in Burundi, 20 kg in Uganda, or 21 kg in Mozambique (OSCAL, 2001). 

Five countries dominate the demand for refined oil products: Algeria, Egypt, Nigeria, Libya, and 
Tunisia, accounting for almost 65 per cent of the total African consumption of refined products in 
2005.  

                                                

6  In the industrial sector, increasing use of coal in Africa is expected for several purposes, including the 
production of steam and process heat for industrial applications, production of coke for the steel industry, 
and production of coal-based synthetic liquids. Currently, two commercial-sized coal-to-liquids plants (Sasol 
II and Sasol III) in South Africa supply about 28% of the country’s total liquid fuel requirements. The two 
plants together are capable of producing 150,000 barrels of synthetic liquids per day (EIA, 2006). 
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Figure 4 African total primary energy supply, 1971 and 2005 

 

Source: IEA (2007b)  

At the end of 2005, African proven reserves of crude oil represented 10.2 per cent of the world’s total, 
while reserves of natural gas in Africa accounted for 7.9 per cent of the world’s total. Algeria, Libya, 
and Nigeria lead in terms of proven reserves with a share of 76 per cent of total African reserves, 
followed by Angola, Egypt, Gabon and Sudan with a combined share of 18.4 per cent. Africa 
continues to be a net exporter of crude and refined oil products. In 2005, exports of crude oil reached 
6.477 million barrels per day, which represented an increase of 1.8 per cent from 2004. 68% of the gas 
reserves are just in two countries, Algeria and Nigeria. Table 3 shows African oil and gas reserves as 
of end of 2005 (UNECA, 2007).  

Table 3 African oil and gas reserves as of end of 2005 
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3 ENERGY EFFICIENCY FOR INDUSTRIAL PRODUCTIVITY AND 

COMPETITIVENESS 

The principal goal of the United Nations Millennium Declaration is to halve extreme poverty by 2015. 
To achieve this goal, developing countries are in need of a vibrant private sector with entrepreneurs 
making investments and creating jobs. Enhancing productive capacities7 also directly contributes to 
UNIDO’s twin objectives of promoting sustainable industrial development and environmental 
protection. While some industrial sectors have reduced the problem of energy access by using 
decentralised on-site power generation, energy efficiency problems are very often a considerable 
impediment to African industrial development. A broad consensus has emerged that one of the major 
challenges facing Africa is, for the continent as a whole, and the more so for Sub-Saharan Africa, 
converting comparative advantages, the cornerstone of trade theory, into industrial competitiveness 
(UNIDO, 2007a).  

Energy industries have an impact on many policies, including transport, environment, industrial 
competitiveness and economic development. Therefore, a competitive, energy efficient industrial 
sector improves a country’s overall economic competitiveness. The productivity of most African 
industry is compromised by the lack of a coordinated approach to energy efficiency technologies and 
measures.8 A substantial improvement in efficient consumption of energy, especially electricity, by the 
manufacturing and service sectors is necessary to improve the productivity and competitiveness of 
African industry.  

Competitiveness can be viewed at several levels - national, industrial, or firm - as well as domestically 
and internationally. As both national and even industry comparisons are based on aggregate measures, 
the clearest analytical way to look at competitiveness is at the firm level. Here competitiveness is 
defined as the firm’s ability to maintain or increase market share based on its cost structure, quality, or 
other perceived attributes. Ultimately, national competitiveness depends on the competitiveness of 
individual companies. Industrial competitiveness is generally viewed as an industry’s ability to export 
its goods, with industry being defined as a group of firms that produces similar goods.  

Depending on the firm’s cost structure and adaptation, competitiveness is affected both domestically 
and internationally. Domestically these impacts include changes in the market shares and profit 
margins of firms within the domestic industry, including from increased competition from imported 
goods; and changes in the return on investment and thus a potential shift of production between 
different firms or industries (or sectors). Internationally, the most direct measure is reflected in the 

                                                

7  “The productive resources, entrepreneurial capabilities and production linkages which together determine 
the capacity of a country to produce goods and services and enable it to grow and develop” (UNCTAD, 
2006).  

8  Productivity is a measure of how efficiently the economies’ resources are transformed into the production of 
goods and services. It measures how much output is produced relative to the inputs of labour, capital (plant 
and equipment), and (energy consuming) technology. An increase in productivity implies that more output 
can be produced with the same inputs. Productivity increases allow companies to defend their competitive 
position. Investment in more energy efficient equipment increases the productivity of the input energy. 
Similarly, at the national level, productivity is the single most important determinant of sustained 
improvements in the standard of living of its citizens. Productivity increases and wealth creation would 
facilitate increased spending on social programs, health care, higher education, cleaner environment, etc.  
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firm’s ability to maintain its export markets. OECD (2006c) finds that Sub-Saharan Africa is the 
region with the lowest industrial productivity.  

The issue of energy and competitiveness covers three levels: measures related to the energy sector that 
affect the competitiveness of individual fuels within a country’s energy system; the competitiveness of 
the whole energy sector, for example as measured by the trade in energy products; and how the 
productivity of a country’s energy sector affects the competitiveness of the whole economy, for 
example as a result of lower energy prices.  

The fact that demand for fuels is a derived demand allows, in many cases, a high degree of substitution 
between factors of production in order to produce the consumer-relevant energy services. The concept 
of energy services also nicely bridges the supply side with the demand side. Improving efficiency on 
either side, therefore, also contributes directly to sustainable consumption. Figure 5 outlines the 
linkages between energy efficiency at each stage of energy conversion and the corresponding 
sustainable development impact, as measured by quality of life (social dimension), competitiveness 
(economic dimension) and environmental implications.  

Figure 5  Sustainable development impacts of increased energy efficiency 

 
 
Numerous studies show the potentials for improving energy efficiency along the conversion chain. 
Examples include high efficiency motors and lighting, district heating and heat/electricity 
cogeneration systems, heat pumps, and building insulation. Given the projected growth in global 
energy demand, energy efficiency plays a crucial role in the attainment of all dimension of sustainable 
(industrial) development. At the global level only some 37% of primary energy is converted to useful 
energy (UNIDO, 2001). Policy mechanisms to promote energy efficiency have been justified on the 
rationale of market failure which prevents price signals from being sufficient alone to induce 
consumers to implement the socially optimal level. 

The G8 Summit Declaration of June 2007 states: “Improving energy efficiency worldwide is the 
fastest, the most sustainable and the cheapest way to reduce greenhouse gas emissions and enhance 
energy security.” Africa’s high energy intensity, coupled with the low levels of industrialisation, 
points to an inefficient energy use. Figure 6 shows African electricity intensity, energy intensity and 
energy production intensity. As can be seen, overall energy intensity has not improved sine 1971, and 
electricity intensity has even doubled over this time period. This trend is in stark contrast to OECD 
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countries where energy intensity improved (i.e., declined) significantly and electricity intensity stayed 
about constant over the time span 1971 to 2006. Luken and Castellanos-Silveria (2007) present a 
detailed analysis of decoupling of industrial energy consumption from the sector’s manufacturing 
value added for different country groups. 

Figure 6 African electricity intensity, energy intensity and energy production intensity 

 
Source: (IEA, 2007b)  

Table 4 presents industrial energy intensities, as measured in toe per million US dollars of 
manufacturing value added, for different country groupings. Industrialised countries’ industries require 
least energy for every dollar value added while industries in LDCs operate most inefficiently.9 The 
numbers indicate the significant potential for energy efficiency improvements.10  

Table 4 Industrial energy intensity by country groups, 1990 and 2002 

Country Groups  
(number of countries/total number in the 
group) 

1990 
(toe/106US$ of 
manufacturing value 
added) 

2002 
(toe/106US$ of 
manufacturing value 
added) 

Average annual 
percentage change, 
1990-2002 

Industrialised Countries (25/25) 200 190 -0.4 
Transition Economies (7/22) 1380 580 -7.0 
Developing Countries (53/100) 780 590 -2.3 
Least Developed Countries (8/45) 700 640 -0.7 

Source: Luken and Hesp (2006) 

According to UNIDO (2007a), in terms of the degree of industrial development, measured by the 
share of manufacturing value-added (MVA) in gross domestic product (GDP), African countries can 
be grouped into five categories a) Relatively advanced industrial stage - MVA/GDP ratio above 20 per 
cent; b) Upper industrial stage – MVA/GDP ratio of 15-20 per cent; c) Intermediate industrial stage – 
MVA/GDP ratio of 10-15 per cent; d) Low industrial stage – MVA/GDP ratio of 5-10 per cent and e) 

                                                

9  However, Africa is the most efficient region in aluminium production due to new production facilities (IEA, 
2007d).  

10  In the case of Ghana, for example, Van Buskirk et al. (2007) estimate an average energy savings potential of 
550 kWh/refrigerator/year, and a monetary savings of more than $35/refrigerator/year. 
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Very low-industrial stage – MVA/GDP ratio of less than 5 per cent. While the degree of industrial 
development differs across African countries, only in a few countries, MVA/GDP ratio is above 20 per 
cent. While the degree of industrial development differs across African countries, only in a few 
countries the share of manufacturing value-added in gross domestic product is above 20 per cent. For a 
large number of countries in Africa, the manufacturing sector’s contribution to GDP is less than 15 per 
cent.11  

An important element of energy security policy in Africa is tapping the potential of cost-effective 
energy efficiency improvements in its industrial sector. IEA (2007d) presents efficiency potentials for 
several industrial subsectors. If all developing countries met the developed country average 
manufacturing energy intensity as of 2004, energy consumption could potentially be reduced by 70%. 
Increased energy efficiency in key sectors would also contribute to industrial and economic stability.  

4 RENEWABLE ENERGY FOR PRODUCTIVE USES AND INDUSTRIAL 

APPLICATIONS 

A key driving factor for an increasing renewable energy implementation in OECD countries are 
policies to mitigate climate change. In contrast, in developing countries, which are generally 
characterised by a high share of non commercial (renewable) energy, particularly in Africa, rising 
fossil fuel prices and energy security concerns offer additional opportunities for renewable energy. 
The environmental characteristics of renewable energy systems and the energy security brought about 
by increased use of indigenous energy sources are the most common reasons cited for renewable 
energy promotion, although energy flexibility and diversity issues, economic concerns such as 
regional development and the export potential of renewable energy technology in emerging markets 
are also important.  

Africa has huge potential for renewable energy to meet its growing rural energy needs on a 
decentralised basis. Sub-Saharan countries are within the tropics and, therefore, offer the best potential 
for solar energy and biomass. North Africa is another promising region for renewable energy. Egypt, 
Morocco and Tunisia account for 85% of the installed wind capacity in Africa and the Middle East. 
North Africa is also becoming a focal point for solar thermal projects.  

This section focuses on productive uses and industrial applications of renewables. In the African 
context renewable energy is also well recognised as a vehicle to improve energy access (dealt with in 
chapter 5).  

In developing countries industry accounts for more than a third of total final energy consumption,12 
and seventy to eighty percent of this sector’s energy demand is for heat production (process heat for 
low or high temperature applications). Given the topical concerns of global warming, environmental 
pollution, energy security and international industrial competitiveness, there is an increasing need for 

                                                

11  From 1980 to 2000, MVA in the developing world as a whole grew by 5.7 per cent annually, as compared to 
2.3 per cent in the industrialised countries. MVA grew by 4.8 per cent in the Middle East and North Africa 
and 1.7 per cent in Sub-Saharan Africa (Shapiro, 2007). 

12  For Africa as a whole, due to a low degree of industrialisation, this share is only 18%. In South Africa 
industry accounts 35% of total final energy consumption.  
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industry to make use of modern sources of energy. Solar and biomass-based technologies have very 
considerable potential to meet in a sustainable way the growing energy needs of many industrial 
enterprises, especially for small and medium scale enterprises. Renewable energy technologies have 
recently also proved economically competitive for meeting growing energy needs of SMEs. This is, 
for example, highlighted by enhanced use of solar (thermal) technologies for low heat/drying 
applications. However, currently only a tiny fraction of solar energy is being used for industrial 
processes. Biomass-based fuels (“biofuels”)13 have recently attracted a lot of attention due to their 
potential to displace conventional transport fuels. However, also in the industrial sector, modern 
biomass technologies such as biomass gasification can contribute to achieving of the above-mentioned 
concerns.  

In this context renewable energy sources and technologies for industrial applications in energy 
intensive small and medium sized manufacturing enterprises (SMEs) have been emerging as an 
increasingly attractive option to meet the energy requirements for motive power and process heat for 
low temperature applications. In addition to strengthening cogeneration efforts, biomass gasification 
and solar technologies have immense potential to meet the growing energy needs of SMEs in 
developing countries. UNIDO is heavily involved in activities to promote industrial applications of 
renewable energy (UNIDO, 2004, 2007c, 2007d).  

Key industrial applications of renewables include: power/process heat from biomass gasification, 
combustion and co-generation; biogas/power from industrial effluents/residues; power generation 
from industrial solid wastes; liquid biofuels for the transport/power sector; and solar thermal and 
photovoltaic applications. Two sources of renewable energy are most relevant for application in 
SMEs: bioenergy and solar energy. 

Solar heat for industrial processes (SHIP)  

Electricity accounts for around 17% of global final energy demand, low temperature heat 44% (of 
which traditional biomass used for heating and cooking in developing countries has a significant 
share), high temperature industrial process heat 10%, and transport fuels 29%. Salem (2007) estimates 
“that the energy demand that could be met by solar heat for industrial processes in the most suitable 
industrial sub-sectors in Non-OECD countries is 2,250,000 TJ, which is equal to 6% of all energy used 
in the industrial sector.”  

The use of solar energy has a long history in the residential sector where solar collectors are used for 
domestic hot water preparation, swimming pool heating and space heating. Virtually 100% of all solar 
collectors worldwide are used for these applications. As of 2004, there is a solar-thermal capacity of 
86 GW installed, covering 123 million square meters.  

The industrial sector is well suited to solar (thermal) technology because of its high share and volume 
of energy required for process heat. Table 5 shows the heat and electricity shares in industrial final 
energy use for different world regions. In non-OECD countries, for example, some 80% of total 
industrial energy use is required for heat processes such as drying, washing, hot water preparation, 
pasteurisation and sterilisation. A significant potential for using solar heat is in the food and beverage 
industries, in the textile and chemical industries and for simple cleaning processes (such as war 

                                                

13  UNIDO (2007c) defines biofuels “as energy carriers derived from the conversion of biomass to provide 
sustainable inputs for heat, power, and transport applications”. Biofuels can be liquid, solid or gaseous. The 
principle sources of biomass are agriculture and forestry.  
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washes). In developing countries with their generally sunny climate and limited availability of 
commercial energy supply, solar thermal energy can be used to promote development while at the 
same time reducing emissions. 

Table 5 Heat shares in industrial energy use  

Region Heat share (%) Electricity share (%) 

OECD 70.9 29.1 
Non-OECD 80.4 19.6 
Africa 78.0 22.0 
Latin America 79.2 20.8 
Asia (excl. China) 81.8 18.2 

Source: Salem (2007) 

In addition to the high heat share, the temperature level for almost all applications is below 250°C – a 
temperature profile which could be well supplied by solar thermal technologies (Table 6). The lower 
range of that temperature level “can already be provided today with commercially available solar 
thermal collectors” (ESTIF, 2006).  

Table 6 Temperature ranges for industrial processes  

Industry Process Temperature 
(°C) Industry Process Temperature 

(°C) 

Dairy Pressurisation 60-80 Paper Cooking, drying 60-80 
 Sterilisation 100-120  Boiler feed water 60-90 
 Drying 120-180  Bleaching 130-150 
 Concentrates 60-80    
 Boiler feed water 60-90 Chemical Soaps 200-260 
    Synthetic rubber 150-200 
Tinned food Sterilisation 110-120  Processing heat 120-180 

 Pasteurisation 60-80  Pre-heating 
water 

60-90 

 Cooking 60-90    

 Bleaching 60-90 Meat 
Washing, 
sterilization 60-90 

    Cooking 90-100 

Textile Bleaching, 
dyeing 

60-90    

 Drying, 
degreasing 100-130 Bricks and 

blocks Curing 60-140 

 Dyeing 70-90    
 Fixing 160-180 Plastics Preparation 120-140 
 Pressing  80-100  Distillation 140-150 
    Separation 200-220 
    Extension 140-160 
    Drying 180-200 
    Blending 120-140 

Source: Kalogirou (2003) 

Biofuels applications 

Biomass is far too precious to burn. Biofuels are one way of extending the functionality of biomass. 
Industry, and particularly SMEs occupy key functions in: producing food, feed and fiber (food 
industry; pulp & paper industry etc.); pre-processing wastes and residues (e.g., pelletisation); 
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manufacturing equipment with various technologies (assembly / maintenance, logistics); and 
converting feed stocks into biofuels (combustion, fermentation, gasification etc.).  

As highlighted in UNIDO (2007a), there is an urgent need to harness the vast potential of renewable 
energy resources to promote growth and reduce poverty in Africa and a growing realization that over-
dependency on imported fuel and on inefficient traditional energy impedes economic development. 
Biofuels can reduce dependence on imported fossil fuels and increase energy security as well as 
mitigate climate change. Their production can also enhance rural economic development (UNCTAD, 
2006b and 2006e). These benefits are difficult to quantify as they are externalities, and not reflected in 
the market price of biofuels. On the other hand, there are potential trade-offs between the production 
of food, fuel and feed. The recent dramatic increase in agricultural commodity prices (“agflation”) is 
of particular concern for net food importing developing countries as well as the poor in urban 
populations (OECD-FAO, 2007). In poor countries the issue of food security is closely linked to 
energy security. “A higher share of biofuels will link the price movement of that crop to the world 
petroleum market” (Doornbosch and Steenblik, 2007). For this reason, Kojima et al. (2007) conclude 
that “biofuels are unlikely to become the solution to rising crude-oil prices” (Doornbosch and 
Steenblik, 2007). 

The potential contribution of biofuels to the world’s energy mix is highly debated (Smeets et al., 
2007). Under optimistic assumptions bioenergy could provide a multiple of today’s energy demand 
(without competing for food production). However, there are also critical voices arguing that 
bioenergy’s sustainable contribution is even less than it provides today. A detailed overview of the 
status, challenges and opportunities for biofuels in Africa can be found in Karekezi et al. (2007), and 
Box 1 highlights some African biofuels activities.  
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Box 1 Biofuels activities in Africa 

The African continent has several comparative advantages for producing biofuels. Some countries have large 
surfaces of suitable rain-fed lands that have not yet been cultivated, and generally agriculture can be largely 
improved. At the same time, many countries, even some with good agricultural potential, are struggling to 
provide sufficient food for their rapidly growing populations.  
 
Due to its geographical and social situation, Mozambique may become an important biofuel producer: suitable 
climatic conditions for sugarcane and oil-tree crops, abundant arable land and a largely rural population. The 
Mozambican government is preparing an ambitious biofuel program aimed at decentralized production of 
electricity, gradual blending of gasoline and biofuel-gel as a substitute for kerosene and firewood in lighting and 
cooking.  
 
The Nigerian National Petroleum Corporation recently signed an agreement with the Brazilian state-owned oil 
company Petrobras to build an ethanol plant on the shore of the Niger River, aimed at supplying the local market 
and helping Nigeria achieve a 10 percent ethanol blend in its gasoline supply. Brazil intends to strengthen South-
South cooperation and uses its biofuel know- how for this purpose.  
 
A survey on Tanzania’s biofuels potential and implications was carried out by the Deutsche Gesellschaft für 
Technische Zusammenarbeit (GTZ, 2005). As in many other LDCs, imports of petroleum products absorb large 
amounts of foreign reserves. At the same time, Tanzania has a large potential for expansion of rain-fed crop 
production. The study concludes that steps need to be taken rapidly to promote the production of biofuels and 
that, with current oil prices, Tanzania’s ethanol is likely to rapidly become competitive on commercial terms.  
 
Zimbabwe pioneered the production of ethanol in Africa. It started a program in 1980 and has since been 
blending gasoline with 12-15 percent ethanol. As sugar-producing countries, South Africa and Swaziland are 
well positioned to become exporters of bioethanol. Madagascar is also in the process of developing its ethanol 
industry on the basis of sugarcane. Zambia is reported to have a large amount of high-potential available land 
and could become an important ethanol producer. It has also set fuel blending targets and is promoting the 
planting of Jatropha.  
 
Sources: SDC (2007)  

Box 2 Jatropha for biodiesel production in Africa 

Over the longer term, Africa contains a number of countries with considerable potential for benefiting from 
biodiesel production and trade based on Jatropha, a large, fast-growing, drought-resistant perennial shrub the 
seeds from which yield up to 2700 kilogrammes of raw oil per hectare. Projects to demonstrate the possibilities 
of producing biodiesel from Jatropha have been started or are being planned in several African countries 
(Burkina Faso, Ghana, Lesotho, Madagascar, Malawi, South Africa, Swaziland and Zambia). This plant is 
particularly suitable for growing on land too poor and arid to support food crops, and is also nitrogen-fixing. 
As with any other crop, the problem is not the palm itself but the industrial model in which it is being 
implemented. There are numerous examples in Africa to show that this palm can be grown and harvested in an 
environmentally-friendly manner and that it can serve to fulfil the needs of the local populations in a sustainable 
and equitable manner. 
 
Source: Steenblik (2006)  

5 ENERGY/ELECTRICITY ACCESS AND ENERGY POVERTY  

The World Bank reports that less than one in five Africans has access to electricity. With such low 
levels of access, electricity can hardly be an effective prime mover for economic development. “Lack 
of access to affordable electricity and heavy reliance on the inefficient and unsustainable use of 
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traditional biomass fuels … are both manifestations and causes of poverty” (OECD, 2007b). In 
addition, the distribution of services is also skewed with 80% directed to urban centres while rural 
areas, with 70% of the population, get only 20%. These figures are particularly unsatisfactory, given 
the importance of industrial/commercial energy use for development. For Sub-Saharan Africa the IEA 
projects that by 2030 half the population of Sub-Saharan Africa will still be without electricity (IEA, 
2004). Table 7 shows African electrification rates.  

Table 7 African electrification rates, 2005 

Region 

Population 
without 

electricity 
(millions) 

Population 
with electricity 

(millions) 
Electrification 

rate (%) 

Urban 
electrification 

rate (%) 

Rural 
electrification 

rate (%) 

Africa  
Sub-Saharan Africa 
North Africa 

554 
547 
7 

337 
191 
146 

37.8 
25.9 
95.5 

67.9 
58.3 
98.7 

19.0 
8.0 

91.8 

Source: IEA (2006b)  

Electrification is normally simply measured by the percentage of households with access to electricity. 
In some cases, however, too much attention has been paid just to increase the number of connections 
and “not enough to the role of electricity in the household and local economy where the poorest people 
live” (Victor, 2005). In several countries per capita electricity consumption has declined even with 
improved electrification rates. An explanation for this phenomenon is that poverty is the limiting 
factor for electricity consumption and poor household (have to) continue traditional fuels.  

Beside the extent of electrification (a quantitative dimension), it also has a quality dimension. Often 
the population that has access to electricity suffers from poor supply quality with frequent power 
brownouts and blackouts, as can be seen from Table 8. In the industrial/commercial sector the low 
supply security often results in a significant self generation of electricity in enterprises (Figure 7).  

Table 8 Electricity outages of firms in Africa 

Country 

Average number of 
days of supply 

interruptions per year 
2000-2005 

Country 

Average number of 
days of supply 

interruptions per year 
2000-2005 

Eritrea 93.9 South Africa 5.5 
Kenya 83.6 Tanzania 60.6 
Madagascar 78 Uganda 70.8 
Mali 10.5 Zambia 30.0 
Senegal 26.1   

Source: Mangwengwende and Wamukonya (2007) 

The access issue is not confined to electricity. Access definitions can be applied to traditional fuels 
(biomass), to modern fuels, to thermal energy services and mechanical power for productive uses. 
Table 9, for example, shows patterns of energy consumption in EAC countries, and Box 3 highlights 
access issues for thermal energy services and mechanical power for productive uses.  
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Table 9 Basic patterns of energy consumption in EAC countries 

 Population (million) Energy consumption Electrific ation 

 Total Urban Rural Biomass Modern Urban  Rural 

Kenya 31.9 10.5 21.4 70% 30% 46% 4% 
Rwanda 8.1 0.5 7.6 90% 10% 48% 1% 
Tanzania 36.5 12.0 24.5 90% 10% 38% 2% 
Uganda 24.4 3.0 21.4 93% 7% 8% 1% 
Total EAC 100.9 26.0 74.9 92% 8% 40% 5% 

Source: UNDP-GTZ (2005) 

Box 3 Access to thermal energy and mechanical power for productive uses in Africa 

Data on access to thermal energy for productive uses like baking, crop drying, metalworking and vegetable oil 
processing is not available. This may be partly because the formal sector industries usually rely on oil and 
sometimes electricity or LPG, while the informal industries/commercial enterprises, particularly those in rural 
areas rely mostly on wood fuel. Mechanical motive power for productive uses has gained more currency in the 
last 5 to 10 years so that ECOWAS, for example, reports that about 10% of the population in rural areas of West 
Africa have access to energy services for food processing and other motive power needs.  
Greater challenges lie ahead for increasing access to modern energy systems for cooking given the very 
ambitious 2015 targets set by some of the RECs. Unlike the African Ministers who put cooking at the top of 
their energy access “agenda”, the World Bank’s APEA puts this at the bottom its implementation tracks. 
Cooking is also where income levels are universally recognised as constituting a major determinant of 
progression to modern energy systems. Any chances of achieving the targets for cooking with modern energy 
systems will therefore be closely linked to success at providing energy for income generation, including thermal 
energy for productive uses and mechanical power in rural areas. 
“By far the most pervasive form of renewable energy used in the developing world is fuel wood and agriculture 
residue used for heating and cooking. It accounts for about 10 percent of total primary energy used, or 77 percent 
of total renewable energy used globally” (IMF/World Bank, 2006). 
 
Source: Brew-Hammond (2007) 

The principal challenge in Africa is that 90% of the continent is without access to modern energy 
services. The number of people relying on traditional biomass in Sub-Saharan Africa is likely to 
increase from 575 million in 2004 to 720 million in 2030. Even in North Africa this number is 
expected to increase. The Poverty Reduction Strategy Papers (PRSPs) of many African countries do 
not include targets or timelines to meet the energy priorities articulated by the country. A recent 
review (UNDP, 2007a) found that only 48% of the PRSPs included concrete references to energy. In 
fact, few of the PRSPs focus on access, affordability, and choice of energy services. This clearly 
indicates the need to better integrate energy policies within overall developmental policies.  

There are several programs to improve access to energy in Africa. Examples include: The 
ECOWAS/UEMOA White Paper on energy access (Box 5), the CEMAC Action Plan for Promotion 
of Access to Energy 2006 (Box 6); and the EAC Regional Energy Access Strategy developed 2006.14 
Table 10 summarises the specific energy access targets agreed by African ministers for 2015. An 
important feature of these targets is that they are not confined to electricity and that they cover all 
energy consuming sectors. Of particular relevance to UNIDO’s activities are initiatives to increase the 
use of (mechanical) power for productive uses and industrial applications.  

                                                

14  The EAC Energy Access Strategy “will engage EAC Partner States in ambitious initiative to scale up access 
to modern energy services to meet the MDGs and to ensure that at least half of the EAC population has 
access to modern energy services by 2015” (EAC, 2007). 
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Box 4 Integrating energy access into national strategies: Mali, Rwanda, Senegal 

Mali. High-level political commitment from the President of Mali greatly facilitated action to allocate public 
resources to meeting energy service needs. Previous experience gained through a Multi-functional Platform 
programme had raised awareness of the benefits to the poor of energy for agricultural processing, water 
pumping, etc. As a result, US$ 4 million of HIPC funding was allocated to village-level energy access 
programmes. 
 
Rwanda. The Economic Development and Poverty Reduction Strategy (Rwanda’s second PRSP) is currently 
being developed to guide the implementation of VISION 2020, the national framework for development. UNDP 
and UNEP supported Rwanda in carrying out a costing exercise to estimate the investment in energy 
infrastructure necessary to achieve a level of energy access in Rwanda corresponding to the EAC regional 
targets. 
 
Senegal. By integrating MDG benchmarks in its PRSP, Senegal created the opportunity to reassess the 
contribution of energy to MDGs. Ongoing discussion to develop a regional policy (ECOWAS) further motivated 
Senegal to align its national efforts to the forthcoming regional policy for energy access. A broad multi-sectoral 
process—part of the PRSP revision dialogue—led to a common perspective on the level of energy access needed 
to achieve the MDGs.  
 
Lessons: The integration of energy into national development plans can be facilitated by the existence of a 
regional policy on access to energy. Developing MDG-based PRSs at national and regional level creates the 
impetus and political space for re-introducing energy access for poverty reduction and for examining how energy 
access consideration can help achieve the MDGs. 
 
Source: UNDP (2007d)  

 

Table 10 Energy access targets agreed by African ministers for 2015, % 

 FEMA ECOWAS EAC CEMAC 

Modern energy for cooking 50 100 50 80 
Modern energy services/electricity for 
basic needs in urban an peri-urban areas 75 100 100 

50 

Electricity for rural households  36  35 
Electricity for schools, clinics and 
community centres 

75 60 100 56 

Mechanical power for productive uses in 
rural areas 100 60 100 

 

Source: Brew-Hammond (2007)  
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Box 5  ECOWAS/UEOMOA White Paper and energy access  

The ECOWAS/UEMOA White Paper on energy access stands today as a major landmark in the socio-economic 
development process for the countries of West Africa. The White Paper puts forward a regional policy geared 
towards increasing access to energy services for rural and peri-urban populations to achieve the MDGs. The 
White Paper commits ECOWAS/UEMOA Member States to provide access to modern energy services by 2015 
to at least half the populations in rural and peri-urban communities, aiming at what many regard as probably the 
most ambitious set of energy access targets agreed to date in any developing region of the world. The decision 
adopting the White Paper was made at the 29th Summit of the Authority of regional Heads of State and 
Government meeting in Niamey, Niger, on 12th of January 2006, giving it the highest level of political approval 
within a regional cooperation framework. 
 
The ECOWAS/UEMOA White Paper’s energy access targets, all to be realised by 2015, may be summarised as 
follows: 
100% access to improved energy services for domestic cooking; 
At least 60% of rural population with access to motive power; and 
Over 60% access to electricity covering 
        ▪100% of households in urban & peri-urban areas, 
        ▪about 40% of households in rural areas, and 
        ▪60% of social service centres in rural areas. 
 
The magnitude of the challenge posed by these targets is reflected in the very low access rates for modern energy 
services in West Africa at present. Less than 5% of the region’s population has access to modern fuels for 
cooking, and only 4 out of the 15 ECOWAS/UEMOA countries have overall electricity access rates above 20%. 
There is no doubt therefore that translating these low rates into the ambitious targets put forward in the White 
Paper, over a period of less than 10 years, will require some very innovative approaches, concerted effort of all 
parties involved and substantial amounts of financial and other resources.  
 
As part of the process in the run up towards agreement of the White Paper, National Multi-sector Committees 
(NMCs) were established in the majority of ECOWAS/UEMOA Member States with the mandate to coordinate 
national stakeholder efforts in developing Energy for Poverty Reduction Action Plans and National Investment 
Programmes. A Regional Multi-sectoral Committee (RMC) was then established to harmonize the work of the 
NMCs and oversee the White Paper’s development. The White Paper itself eventually proposes the 
establishment of a Regional Agency for Energy Access (RAEA) to mobilize the necessary resources for tackling 
the enormous challenge to provide modern energy services to more than half the region’s population by 2015.  
 
Sources: ECOWAS (2005)  

 

Box 6 CEMAC Action Plan 

The orientations of the Monetary and Economic Union of Central Africa (CEMAC) Action Plan to be 
implemented from 2007-2011 include:  
 
▪Capacity building for energy planning oriented towards the needs of rural and peri-urban populations 
▪Coordinated hydropower development in the sub-region  
▪Implement policies to promote electricity generation from agro and forest industrial residues  
▪Creation of exemplary promotional areas with improved access to modern energy services in rural areas of each 
member state  
▪Low-cost grid intensification in peri-urban areas  
▪Integrated regional promotion of solar energy  
▪Promotion of improved stoves and modern cooking fuels such as LPG  
▪Work towards a concerted development of the petroleum sector Elaboration of a CEMAC Energy Charter  
▪Create an Energy Access Observatory for the sub-region  
▪Facilitate the transfer of technologies among member countries 
 
Source: 
http://ec.europa.eu/development/Policies/9Interventionareas/WaterEnergy/energy/initiative/docs/cemac_impact_brief.pdf 
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The World Bank has indicated for Africa the levels of investment required to achieve 100% 
electrification, and 48% by 2030. These levels are presented in Table 11 together with the respective 
investment costs of the three regional organisation CEMAC, EAC and ECOWAS, which have 
developed comprehensive energy access strategies/programmes. To reach electricity targets of 100% 
and 48% by 2030, the World Bank estimates that this will require $11 billion and $4 billion per 
annum, respectively in the Sub-Saharan Africa (with a current population of 725 million people). 
CEMAC also estimates electricity investments of about $ 0.2 billion for 35 million people (Brew-
Hammond, 2007). The IEA (2007e) calculates a cumulative investment requirement for African power 
sector infrastructure of 484 billion dollars to 2030.15 Most African countries have largely failed to 
attract investment. 

Table 11 Investment requirements for increasing access to modern energy services in Sub-
Saharan Africa 

 US$ billions p.a. Remarks 

World Bank (A) 11 Electricity only, 725 million people – 100% by 2030 
World Bank (B) 4 Electricity only, 725 million people – 48% by 2030 

ECOWAS 5.2 
Energy costs for cooking account for about half, 250 
million people – 50% by 2015 

EAC 0.3 Using High-Impact Low Costs and Scalable (HILCS) 
Technologies, 110 million people – 50% by 2015 

CEMAC 0.2 Electricity only, 35 million people – 50% by 2015 

Source: Brew-Hammond (2007)  

6 PRICE FLUCTUATIONS IN FOSSIL FUELS 

The fact that Africa is a net oil exporter does not imply that there are no energy/oil security issues. The 
higher oil prices have had a severe impact on the oil-importing African countries. A steep increase of 
the price of oil has a serious impact on their balances of payments. This development highlights the 
economic dimension of energy security. The recent oil price increases led to a reduction in oil import 
volumes by more than two thirds in LDCs, most of which are in Africa (UNCTAD, 2007a). 
Developing countries, and LDCs in particular, are highly sensitive to the volatility of the international 
energy markets. A survey of African importers by the African Development Bank shows that 28 
countries spend more than 10 per cent of their total import bill on oil. For some countries like Burundi, 
Ethiopia, and Rwanda, these imports sometimes represent more than 30-40% of their exports earnings. 
Eritrea spent about USD 140 million on oil imports in 2004, accounting for about one quarter of its 
GDP (Habtetsion and Tsighe, 2007). In Tanzania, payments have risen by 152% between 2002 and 
2006. Mali’s payments quadrupled in 2005 from $100 million spent on oil imports in 1998. The rise in 
import costs is not unique for Africa. According to the World Bank, the oil price impact on heavily 
indebted poor countries from December 2002 to April 2006 was 4.7 per cent of their GDP (UNCTAD, 
2006d).  

                                                

15 Total African energy sector requirement to 2030 amounts to 1461 billion dollars.  
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Developing countries are generally more dependent on imported oil and use twice as much oil per unit 
of economic output as the OECD countries (IEA, 2004; ESMAP 2005d). In addition, energy price 
fluctuations have a higher impact on their economies due to their fragile financial situation. Analysis 
of data for a large number of countries shows that a sustained US$10 a barrel price increase would 
deliver a shock equivalent to a loss of GDP of 1.47% for the poorest countries (those with GDP per 
capita of less than US$300). Even the highest income group (over US$9000 per capita GDP) would 
suffer a loss of GDP of 0.44%.16 Some of the lowest income countries suffer a shock of up to 4% of 
GDP (UNDP/ESMAP, 2005).17  

In terms of vulnerability to oil price increases,18 Sub-Saharan African (omitting South Africa) and East 
Asian (excluding China) countries are most exposed. Vulnerability to oil price increases in Africa 
increased between 1990 and 2003 by more than the oil price rise. This high level of oil vulnerability in 
Africa was coupled with the highest external debt to GDP ratio, and the lowest per capita income, 
which shows that for Africa the oil shock is large and that it has the least resources to cope with the 
shock (ESMAP, 2005d).  

In countries where petroleum products are subsidised, which is the case in most LDCs, the impact of 
higher oil prices will not be directly felt by households, but the worsening of the government’s fiscal 
position will result in less government spending than would otherwise have been possible 
(UNDP/ESMAP, 2005). “There is a risk that progress in reducing dependence on traditional, dirty 
biomass fuels may be slowed or reversed as the poor face higher prices for LPG and kerosene” (UN, 
2006). Energy is often subsidised on social grounds. However, in LDCs only 20% of energy used is 
produced commercially. Therefore, subsidies benefit primarily middle and higher income groups. A 
challenge for policy makers is to target subsidies specifically for those consumers that are most in 
need of this kind of support (“smart subsidies”). An example of such smart subsidies would be so-
called lifeline electricity tariffs where a certain basic amount of electricity is free for the (needy) 
consumer, consumption above a threshold, however, subject to full cost pricing. Such an incentive 
scheme, if implemented properly, can reconcile social and economic efficiency objectives, but it is 
difficult to design in such that it does not benefit the rich even more than the poor (ESMAP, 2000). In 
the electricity industry, higher tariffs have the potential to create revenues that utilities can use to 
develop and expand electricity networks that, in turn, would benefit the poor.19 Page (2006) finds that 
out of 44 Sub-Saharan countries, 24 have fully or extensively passed through higher prices, in 15 Sub-
Saharan countries there has been a partial adjustment in prices, and no price adjustment could be 
observed in 5 Sub-Saharan countries. 

There is evidence that biomass energy prices are linked in many urban areas to the price of petroleum 
fuels. This linkage means that even those poor households using wood for cooking in the urban areas 
of many developing countries are not exempted from problems of rising petroleum fuel prices 
(ESMAP, 2005b).  

                                                

16  The IEA (2004) estimates that, for the OECD as a whole, a sustained US$10 a barrel price increase would 
result in a loss of GDP of 0.5% during 2004 and 2005. 

17  Over a two year period certain countries experienced extremely large shocks, including Guinea-Bissau 
(7.4%), Liberia (5.5%) and Sierra Leone (5.9%). However, the shock was quite small in some other 
countries, such as Uganda (1.1%) and Botswana (1.1%) (ESMAP, 2005d). Calculations also show that 
within a country low-income deciles are more severely affected than higher income groups. 

18  Vulnerability of an oil importing country is generally measured by the ratio of the value of net oil imports to 
GDP. 

19  Higher tariffs result in higher utilities revenues only if demand for electricity is price inelastic.  
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Sustained higher oil prices will slow growth and progress towards the MDGs in low-income, oil-
importing African countries. For most African countries, real GDP growth rates have remained low 
relative to their development goals. With only five countries recording an average real GDP growth 
rate of 7 per cent or more during 1998-2006, few African countries are positioned to fully achieve the 
Millennium Development Goals (MDGs). Oil-importing African countries are characterised by high 
oil-intensity of primary energy sources as well as inelastic oil demand. Higher oil prices raise 
production costs leading to lower output as well as tighter financial constraints. Governments are 
forced to decrease expenditure on infrastructure and social services in order to finance the higher oil 
bill. Moreover, higher oil prices fuel domestic inflation, increase fiscal deficits, and worsen the 
balance-of-payments position as well as the terms of trade (UNECA, 2007).  

Although oil-importing African countries have recorded positive overall GDP growth in the past few 
years, they are experiencing mounting internal and external imbalances. Strong commodity demand, 
good macroeconomic management, better agricultural performance, improved political governance in 
many countries and increased aid flows and debt relief are the key factors that helped them to maintain 
overall growth momentum.20 However, as a result of the recent hike in oil prices, the share of fuel 
imports in the merchandise imports of oil-importing African countries rose significantly, leading to 
notable increases in the current account deficits. Moreover, oil-importing countries faced sustained, 
large terms-of-trade losses (UNECA, 2007).  

Higher oil prices have generated increased trade surpluses in oil exporting countries. The IMF 
estimates that Africa’s trade surplus increased to $27.7 billion in 2005. Seven of the ten countries that 
had budget surpluses in 2006 were oil exporters (Algeria, Cameroon, Republic of Congo, Equatorial 
Guinea, Gabon, Libya and Sudan). Therefore, oil continues to be the key factor behind the positive 
fiscal position for Africa as a whole, which raises concern over the sustainability of fiscal balance over 
the medium term. For oil producers, fiscal sustainability will require effective strategies for prudent 
management of oil revenues and strategies to utilise these revenues for enhancing economic 
diversification (UNECA, 2007). Strategies are needed to make sure that the excess liquidity as a result 
of high oil revenues does not result in the “Dutch Disease” and its adverse effects (real exchange rate 
appreciation and loss of competitiveness) on the industrial sector. Economic development requires 
diversification, not specialisation.  

Heavy dependence on primary commodities remains a common feature of production, exports and 
growth in all the African sub regions.21 This exposes the continent to external shocks and makes 
economic diversification a top priority for growth policies on the continent. The impact of higher oil 
prices on trade balances has been offset for some countries by price increases for other commodities, 
such as metals and agricultural products, but most countries in Africa have suffered worsening terms 
of trade (UNCTAD, 2006d). 

During the last years, improved economic management and increases in non-oil commodity prices 
have more than offset the negative impact of high oil prices on the real GDP of African oil importers. 
This is mainly due to debt relief and increased aid flows as well as improved agricultural production 
and high agricultural commodity prices. The growth rate in non-oil, mineral-rich African countries 

                                                

20  “Taking a longer-term perspective, SSA is clearly enjoying its best period of sustained growth since 
independence” (IMF, 2007b). 

21  In 2004 primary exports of Sub-Saharan Africa accounted for 70% of all merchandise exports. With the 
exception of Arab States (75%) this share is much higher than in all other world regions. In OECD countries 
this share is only 15%; for all developing countries 22% (UNDP, 2006).  
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was unchanged in 2006 relative to 2005, as gains from the higher prices of minerals were dampened 
by the effects of rising oil prices (UNECA, 2007). However, in most African countries that benefit 
from the current “commodity boom” there has been little progress in reducing poverty, inequality and 
raising employment. Also industrial development remains subdued (UNCTAD, 2006c).  

A challenge for commodity-dependent countries is to ensure that the positive outlook for commodities 
can be turned into a broad-based development. African countries need to implement commodity 
strategies to foster dynamic commodity sector development, economic diversification and 
competitiveness.  

An important policy response is to improve diversification of fuel use or diversification towards 
energy efficient technologies. One way in which this can be improved is by increasing the self-
sufficiency of the economy with respect to oil production.22 Another promising route for reducing 
vulnerability to oil shocks would be to reduce aggregate energy intensity.  

A critical challenge for oil-importing African countries is to reduce their dependence on oil by 
promoting alternative sources of energy. It is particularly critical for these governments to strengthen 
growth policies, including industrial strategies that promote diversification of production and exports. 
The international donor community and international financial institutions should provide special 
support to oil-importing African countries to mitigate the impact of higher oil prices.  

7 ENERGY SECTOR REFORM AND POLICY ISSUES 

The world-wide move toward increased reliance on market mechanisms has progressed during the last 
years. In the field of energy, governments have played a direct and dominant role. Energy has always 
been seen as a strategic sector, crucial to international competitiveness, economic and social 
development, and national security, and one in which the most important decisions were taken by the 
government. State utilities for electricity, gas, and sometimes also coal and oil were instruments for 
implementing energy policy in many Western countries (European Commission/UNDP, 1999). In 
many cases public utilities became huge organisations which were almost out of government control. 
Also, the introduction of new technologies may be too slow in the case of public ownership of the 
energy industry. Often consumers did not receive the service they expected. This concept was 
gradually abandoned in many countries, as it was expected that market mechanisms could perform the 
same tasks with greater efficiency.  

The main objective for liberalising energy markets is to promote increased economic efficiency. From 
a public policy point of view, it is important that resources are efficiently, that consumers have as 
much choice as possible in terms of the different fuels and sources of supply, and that consumer prices 
are stable and fair. From the perspective of a supplier of energy it is important that energy prices are 
sufficient to attract investment for the continued development of new supplies, and that the market 
penetration rates of the different fuels and supply sources are not hampered by artificial hindrances 
and obstacles, e.g., barriers to entry. 

                                                

22  Oil self sufficiency is defined as the ratio of oil consumption less production to oil consumption.  
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Key driving forces for institutional changes in the power sector include a general re-evaluation of 
regulated industries and a rethinking of how the introduction of competition might improve 
efficiencies; the wide disparity of electricity rates across states; and technological improvements that 
have led to a dramatic decline in the average size of generating units. Projected electricity demand 
growth, environmental considerations and power supply reliability are also factors that underlie the 
drive towards more competitive electricity markets. Williams and Ghanadan (2006) provide an 
overview of the driving forces of power sector reform, and they also nicely contrast the context of 
power sector reform in OECD and non-OECD countries. 

The prices of oil products have been deregulated in most industrialised countries, the exploration and 
exploitation of oil and gas deposits are open to competition, and the process of liberalisation in this 
field has progressed.  

Regulatory reform is also used to promote technological innovation, productivity, structural 
adjustment, and market contestability. Several aspects dominate the debate over regulatory reform and 
objectives of regulation:  

• the move from command-and-control to incentive-based regulatory approaches based on the 
removal of entry barriers in competitive markets;  

• the design of efficient and competitively-neutral charges for accessing the fixed networks of 
incumbents;  

• the pros and cons of structural measures such as privatisation, and vertical and horizontal 
separation of formerly integrated monopolies;  

• the ways to ensure achievement of important non-economic objectives (such as environmental 
protection and access to energy for the poor) in a more competitive environment at a 
minimum cost for society; and  

• the design of regulatory mechanisms and institutions. 

A key objective of electricity reforms in developing countries has been to attract private sector 
investments in order to improve the quality and reliability of electricity supply. In countries where 
quality and reliability of electricity supply is poor, self generation capacity tends to be high. Figure 7 
shows the shares of African micro, SMEs, and large enterprises that maintain self generation 
capacities. Even if self generation is more costly than utility power it can make sense for industrial 
producers to self generate electricity because of high losses associated with power outages. The 
burden of price subsidies, low service quality, low collection rates, high network losses, and poor 
service coverage have meant that many governments are no longer willing or able to support the 
existing arrangements. In addition, international development agencies have engaged in promotion and 
implementation of electricity sector reforms (Jamasb, 2006).  
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Figure 7 Self generation shares in African enterprises 
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Source: Estache (2005)  

It is critical to recognise that the fundamental interest of most developing countries in power sector 
reform stems not from any desire to change ownership and/or to introduce competition for its own 
sake, but from the fact that they have no choice but to attract foreign private investors if their power 
systems are to grow fast enough to keep pace with demand. Often, governments came under strong 
pressure from international financial institutions to privatise and liberalise the energy (and other 
network/infrastructure) industries. Most countries initiated reform plans, but few have enacted major 
changes. Others are at different stages of the reform process but they show little enthusiasm and 
determination in this endeavour (Gabriele, 2004). In many cases the (imposed) restructuring of these 
industries can be considered a failure because the “textbook approaches” adopted from industrialised 
countries did not work in a developing countries setting, e.g., due to a lack of institutional capacity or 
simply lack of political will to implement reforms.  

The African power sector is heavily dominated by North and Southern Africa which account for more 
than 80% of the continent’s generation capacity and 90% of power production (Table 12). The 
continent’s generation mix is largely thermal-based: Coal accounts for 44% of electricity generation; 
natural gas’ share is 26.4%. In South Africa 94% of all electricity is produced in coal-fired plants. At 
present, South Africa’s two nuclear reactors are the only ones operating on the continent, accounting 
for about 3 percent of Africa’s total electricity generation. 

Table 12 Size of African power sector 

 MW % GWh % 

West Africa 9498 10.01 21190 6.26 
Southern Africa 50007 52.70 197481 58.34 
North Africa 28905 30.46 101688 30.04 
East Africa 2875 3.64 7696 2.27 
Central Africa 3454 3.64 7696 2.27 
Totals 94898 100 338485 100 

Source: Mkhwanazi (2003) 
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With the implementation of Structural Adjustment Programs (SAPs) in Sub-Saharan (SSA) countries, 
restructuring of the power sector has been part of a wider debate on the changing role of government 
and its eventual substitution by the private sector in the production of goods and services. A look at 
the countries in the SSA region reforming their power sectors shows different industry and 
ownership/management structures. Table 13 shows the reform profile of selected countries in the 
region. From this Table one can deduce that countries in SSA are opening up the generation segment 
of the industry to private sector generators, and have the power generated sold to publicly-owned 
utility company through Power Purchase Agreements (PPA) (Turkson and Wohlgemuth, 2001). There 
are, however, no indications whether the sort of reform being put in place is a transition towards a 
more competitive industry structure or is the envisaged industry structure for their reforms. Regarding 
ownership/management structure, most countries have maintained their existing structure, only few 
have ventured into corporatisation, commercialisation or management contract for the power sector 
companies. A crucial element of these processes has been the improvement in the technical efficiency 
of the sector.23 This has involved rehabilitation of equipment (power plants, transmission and 
distribution networks) and the introduction of a new pricing system which reflects the cost of supply. 
In order to give the right price signals for supply and demand decisions, in the long run prices have to 
include all costs (“full cost pricing”).24 A more detailed overview of the African power sector and its 
reform can be found in UN-ENERGY (2007).  

Table 13 Selected African countries’ restructuring profile 

Country Type of Structural Change 
Type of 
Ownership/Management 
Change 

Regulatory Body 

Ghana De-integration towards 
wholesale competition 

Public and private independent 
power producers (IPPs) and 
joint ventures 

Public Utilities Regulatory 
Commission (PURC) 

Kenya De-integration towards 
competition at generation level 

Public and private IPPs and 
management contract 

Electricity Regulatory Board  

Côte d’Ivoire Vertically integrated (VI) 
monopoly and IPPs 

Management contract 
Authorité Nationale de 
Régulation du Secteur de 
l’Electricité  

Mali VI monopoly Management contract Commission de Régulation de 
l’Eau et de l’Electricité 

Uganda Partial de-integration with 
competition at generation level Public and private IPPs Electricity Regulatory Authority 

(ERA) 

Zambia VI monopoly Performance contract 
Energy Regulation Board 
(ERB) 

Zimbabwe VI monopoly Performance contract 
Zimbabwe Electricity 
Regulatory Commission 
(ZERC) 

Sources: Gutierrez (1996), Girod and Percebois (1998), SAD-ELEC (2004 and 2005), ESMAP 
(2005c)  

                                                

23  System losses are generally very high, for example 37% in Uganda, 33% in Nigeria, and 27% in Tanzania. 
The South African electricity system, in contrast, appears to be quite efficient, with a system loss of about 
7% (Bhagavan, 1999).  

24  In a perfect market, with externalities fully reflected in energy prices, marginal cost pricing would be the 
socially optimal way to allocate resources. However, (energy) markets are not perfect. Government 
intervention in energy pricing is, therefore, sometimes justified to ensure competition or to achieve the goals 
of energy accessibility, availability and acceptability. 



   Energy Security in Africa 28 

Available data on structure of power sectors in the region and policies of different governments 
suggest that the pattern of vertically integrated monopoly enterprises with little or no autonomy from 
government to operate in a commercial manner is typical of SSA and indeed the whole of Africa 
(Wamukonya, 2002 and 2003). For example the utility SONEL in Cameroon is about 93% state-
owned, with the board of directors appointed by the government; Uganda Electricity Regulatory 
Authority handles generation, transmission and distribution and regulates itself, and Nigeria Electric 
Power Authority (NEPA) is a state monopoly, and government controls all procurements and foreign 
exchange transactions. Almost all countries in the region have opted for an electric utility industry that 
is an arm of government and generally vertically integrated. This structure of the sector is, however, 
changing.  

Private participation is now present in the form of IPPs (Ghana, South Africa, Tanzania), concessions 
(Mali, Uganda), and management contracts (Mali, Tanzania and, briefly, northern Namibia) (ESMAP, 
2005b). Mebratu and Wamukonya (2007) note that “In some cases [price] rises of more than 100% 
have occurred within a year, and tariff increases have been a cause of public outcry in many African 
countries”. For the case of Nigeria Amobi (2007) concludes that, “consistent with some of the other 
countries in Sub-Saharan Africa, implementing a hastily convened competition policy will be a huge 
transaction cost, and one that will yield the country very little (if any) economic benefit”. 

Africa’s power sector is in need of reforms for commercial viability.25 Some countries have begun the 
process in different ways. These include the commercialisation and privatisation of state-owned 
utilities, unbundling energy production from distribution, opening markets to private investors and 
revising pricing policies. Strategies should address the issues of sustainable financing and regulatory 
risk – the regulatory framework (including social and environmental standards) should be clearly 
defined and predictable.  

In theory, the market should be sensitive to security risks and react accordingly. However, recent 
experience (Bertel, 2005) shows that the capabilities of liberalised markets to address energy security 
concerns can be doubted. The final verdict on energy security effects of increased competition is still 
out, as impacts can go both ways. There is still an important role for the public sector to play in this 
important network industry.  

8 ENERGY TRADE AND REGIONAL COOPERATION 

While energy commodities such as gas and oil are traded internationally, energy infrastructure is 
largely confined within national borders. Regional cooperation makes sense because:  

• The geography of energy resources does not correspond to political boundaries.  

• National markets may be too small to justify investment in a particular energy supply 
opportunities. Combining national markets can provide economies of scale to overcome this.  

• The integration of small neighbouring markets can provide the scale needed for effective 
competition, as markets mature. 

                                                

25  South Africa may be an exception.  
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• Cross-border energy supply can enhance the diversification of energy sources – a key element 
of energy security. 

• Joint energy project development can help build close ties between countries – less tangible, 
but important to international relations.  

An important factor that could affect energy security is the extension of world trade liberalisation to 
energy products and services. Interregional energy trade is dominated by exports of crude oil and 
petroleum products. According to the OECD (Steenblik, 2006), the value of trade in renewable energy 
goods is still relatively low, in the range of $4-5 billion. International trade in biofuels is mostly 
confined to ethanol, which is by far the most widely used of the biofuels (93.5% of total biofuels 
produced). However, vegetable oils have the largest potential for growth (UNCTAD, 2005b). 
Industrialised countries dominate the high-technology segment of exports. However, on the low-tech 
side and in biofuels, developing countries are major exporters. Here one issue is the extent to which 
African countries can learn from the Brazilian experience with biofuels to position themselves as 
major exporters. Generally, an important developmental issue for African countries is how best to reap 
the potential benefits of globalisation and new (energy) sources and technologies. 

International trade is seen to offer opportunities, either with other developing countries or with 
developed ones. However, there are considerable barriers to international trade: agricultural 
production subsidies, high tariffs, entry barriers (UNCTAD, 2005b).26  

At a summit in Lusaka in July 2000 African heads of state took an important step by adopting two 
major policy documents: the Convention of the African Energy Commission and NEPAD. While 
NEPAD aims to exploit and develop the hydropower potential of African river basins and integrate 
transmission grids and gas pipelines to facilitate cross-border energy flows,27 the Convention of the 
African Energy Commission aims to map out energy development policies, strategies, and plans based 
on sub regional and regional development priorities. The lesson from Africa’s nascent experience is 
that large regional supply systems can produce energy for member countries cheaply and reliably by 
exploiting economies of scale. 

Regional integration and cooperation can help address the continent’s insufficient supply of electricity. 
The importance of a well-developed regional energy infrastructure for industrial development has been 
increasingly recognised. Regional cooperation in the area of energy also has the potential to leverage 
the necessary external support for financing the huge public investment needed to develop the energy 
infrastructure.28 

In Northern Africa, the linking of oil, gas and electricity infrastructure is well advanced.  

                                                

26  “In many countries, a policy for energy security is equated with self-sufficiency. This in turn conveniently 
leads to protection of domestic agriculture in industrial countries, since many view development of biofuels 
as a substitute for agricultural reforms required under international trade negotiations. But energy security 
objectives might be met by trading with a broad range” (Kojima et al., 2007). 

27  The NEPAD Short Term Action Plan for infrastructure notes that the “Challenge is to develop fully the 
energy resources of the continent in order to provide affordable energy services. Africa’s rich energy 
resources will be developed through co-operation”.  

28  There are several international initiatives aimed at promoting successful financing models, such as public 
private partnerships (PPPs) and partnerships with civil society. These include the African Rural Energy 
Enterprise Development (AREED) initiative, the Global Village Energy Partnership (GVEP), the Renewable 
Energy and Energy Efficiency Partnership (REEEP), the Public-Private Advisory Infrastructure Facility 
(PPIAF) and the Emerging Africa Infrastructure Fund (EAIF). 
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ECOWAS initiated regional cooperation in power supply in 2000 with the launching of the West 
African Power Pool (WAPP) project. The project, to be implemented over a period of 20 years, aims 
at increasing and stabilizing regional energy supply and at improving the connections between 
national electricity grids. (UNCTAD, 2007c). The WAPP is estimated to cost about $15 billion and 
take 10 years to complete.  

The Southern African Power Pool (SAPP) has also improved energy generation and distribution in the 
region. The benefits for SAPP members include reduced fuel costs and better use of low-cost 
hydropower resources, as well as mutual support in the event of electricity shortages.  

The SAPP and the WAPP under development both allow optimal use of complementary power 
generation facilities, using cheap hydro power when it is available and sharing thermal generation 
when necessary.29 Furthermore, regional power pools increase the reliability of service, allowing 
neighbouring systems to provide backup facilities in case of outage of one power plant (UNDP, 
2007d).  

Mali, Mauritania and Senegal are cooperating, through the Organization for the Development of the 
Senegal River, in the construction of a dam for the production of electricity and the creation of a 
related network for power transmission to the capitals of the three countries. Another example of such 
cooperation in Africa is between the Gambia, Guinea, Guinea Bissau and Senegal through the 
Organization for the Development of the River Gambia. A common hydroelectric project is being 
prepared in combination with the regional integration of electric power grids in the four countries, 
which aims at ending the frequent power shortages and heavy dependence on imported petroleum 
products for the generation of electricity (UNCTAD, 2007c).  

Despite these examples of progress, African countries are yet to reap the full benefits from increased 
regional cooperation in energy. With the possibility of sustained high global oil and gas prices in the 
future, such cooperation will assume greater importance.  

Bilateral trade in energy among member countries is also growing. Côte d’Ivoire, for example, became 
a net exporter of energy to neighbouring countries in 1995 (UNECA, 2006a).  

The West African Gas Pipeline is designed to transport natural gas from refineries in Nigeria through 
Benin and Togo to Ghana, substantially reducing the cost of generating energy in these countries and 
improving their energy security (UNECA, 2006a). Based on its success and economic benefits, it may 
be extended to other parts of the region.  

                                                

29  Bowen et al. (1999) estimate the benefits from a centralised and competitive dispatch to be about $100 
million per year in the SAPP. 
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Box 7 Hydropower construction in Africa 

In 2006, the Export-Import Bank of China signed a memorandum of understanding with the government of 
Mozambique to provide a $2.3 billion loan package that would include construction of the 1,300-megawatt 
Mphanda Nkuwa hydroelectric dam on the Zambezi River. In addition, there are plans to expand the existing 
hydroelectric facility at Cahora Bassa and to construct a new North Bank Cahora Bassa dam. The African 
Development Fund has estimated that the additions could increase Mozambique’s installed generating capacity 
by 2,000 megawatts and raise its national electrification rate from 6 percent in 2006 to 20 percent in 2020.In 
Angola, there are plans to refurbish existing hydropower facilities at Capanda and Cambambe and increase their 
capacity to 520 megawatts and 700 megawatts, respectively in the near term. Nigeria has plans to expand its 
renewable generating capacity by 3,500 megawatts in the mid-term, mostly in the form of small hydroelectric 
projects, in an attempt to diversify the country’s energy mix away from oil and natural gas.  
 
Source: EIA (2007) 

Box 8 India-Brazil-South Africa Declaration on Clean Energy  

The second India-Brazil-South Africa (IBSA) summit was held in October 2007. At this summit, the three 
countries reached agreement to work together in the promotion of nuclear energy, clean energy technologies and 
other renewable energies and in the endorsement of climate change mitigation. In a presidential declaration, the 
countries noted agreement to pool resources to ensure a secure supply of safe, sustainable and non-polluting 
energy to meet global demand, particularly in developing countries. The declaration indicated that cooperation 
would include clean coal technologies and renewable energies such as biomass and innovative ways to transfer, 
develop and commercialise clean energy. 

Source: http://www.iea.org/textbase/pm/?mode=re&id=3765&action=detail  

Cooperation among African countries in the field of power generation and distribution is increasing. 
Several African countries are planning to reinforce the interconnections between their grids/networks 
in order to optimise the use of their capacities, eliminate emergency purchasing of thermal units, make 
the most out of their regional resources, and increase energy efficiency – thereby making trade an 
“engine of growth”. The South and West African Power Pools are examples for regional energy 
integration that allow optimal use of complementary power generation facilities. In addition, these 
pools increase the security of supply by allowing neighbouring systems to provide backup facilities. 
Although energy trading is increasing, more organised arrangements are needed. Activities within the 
existing sub-regional bodies, including the Common Market for Eastern and Southern Africa 
(COMESA), the East African Community (EAC), the Southern African Development Community 
(SADC), the Economic Community of West African States (ECOWAS), the Union Economique et 
Monétaire Ouest Africaine (UEMOA), the Union du Maghreb Arabe (UMA), the Economic 
Community of Central African States (ECCAS), and the Communauté Economique et Monétaire de 
l’Afrique Centrale (CEMAC) should be fully utilised and harmonised.  
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