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ABSTRACT 

   Africa is a home to around 800 million people. The total population is expected to 
reach 1.3 billion by 2020. Efficient, clean energy forms are vital to Africa’s 
sustainable development and fight against poverty. Nuclear power is a sustainable, 
clean, safe and economic way to met the African countries demand for electrical 
energy and water desalination As of 29 January 2007, there were 435 nuclear power 
plants in operation around the world. They total about 369 GWe of generating 
capacity and supply about 16% of the world electricity. Of the 435 nuclear power 
plants in operation, just two are in Africa: koeberg-1 and koeberg-2 in South Africa. 
Both are 900 MWe PWRs.There are also 28 new nuclear power plants under 
construction none in Africa. 
   In this paper, varies factors , which support the attractiveness of nuclear power 
for African countries are identified and discussed .  
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INTRODUCTION 

 
   Africa's population has increased sharply, from 364 million in 1970 to nearly 800 million in 1999 
(with about 13% of world population), and is expected to increase further, to 1.3 billion, by 2020 as 
shown in Figure 1(1).  
 

 
Figure 1: African Population (1). 
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   Population density in Africa is highly uneven, although on average most African countries are 
sparsely populated. Vast desert and densely forested regions are nearly uninhabited, while population  
density is very high in places like Nigeria, the Nile River valley, and the Great Lakes region. Two of 
the largest cities in the world -- Cairo and Lagos -- are located in Africa (1). 
 
   The availability of clean, reliable, convenient and accessible energy is essential to human 
development in Africa. Africa, as a continent, possesses adequate energy resources for her 
development, but their distribution across the continent is highly uneven. While renewable energy is 
quite widely disseminated in Africa, this is not true for the mainstay conventional resources. Oil and 
gas are concentrated in north and west Africa, hydroelectric potential in central and east Africa and 
coal in southern Africa. It is this pattern of distribution and of energy use that underlies the case for 
regional, and ultimately continent-wide, integration of energy development (2). Only South Africa has 
nuclear power production. Overall, nuclear power accounts for 1% of African energy demand (1). 
 
   In this paper, varies factors , which support the attractiveness of nuclear power in electricity 
production and sea water desalination for African countries are identified and discussed  
 

AN OVERVIEW ON ELECTRICAL POWER IN AFRICA 
 

   Compared to the rest of the world, Africa has very low levels of electricity consumption per person. 
This is due mainly to poorly developed power distribution grids and to heavy use of biomass in the 
residential sector( 1 ). Electricity generation is concentrated in a few countries with nearly 82% of 
installed capacity in Northern and Southern regions. In 2001, South Africa produced about 45.8% of 
the total electricity generated in Africa (465.6 TWh). Egypt is the second largest producer, with about 
18% (82.7 TWh). Most of South Africa’s electricity is generated from coal (over 90%) while the rest 
of Africa produces electricity from hydro, oil, gas and geothermal (3). Table 1 presents electricity 
produced from different sources in 2003(4) . 
 

Table 1: Electricity in Africa in 2003( 4 ). 
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   It is clear that  Nuclear power is only a small part of Africa's energy supply. Just two nuclear power 
reactors are in Africa–Koeberg-1 and Koeberg- 2 in South Africa. Koeberg-1 started operation in 1984 
and Koeberg-2 in 1985(5). 
 

ENVIRONMENTAL ASPECTS OF NUCLEAR POWER 
 

   Nuclear power plants produce no gases such as nitrogen oxides (NOx) or sulfur dioxide (SO2) that 
could threaten our atmosphere by causing ground-level ozone formation, smog, and acid rain. Nor 
does nuclear energy produce carbon dioxide (CO2) or other greenhouse gases suspected to cause 
global warming. Also nuclear power requires a relatively small area and effectively mitigates other 
impacts. In recent years, environmental preservation concern has been increased for more efficient 
management of nuclear energy. The principal environmental aspects associated with nuclear power 
and sustainable developments are radiation, air pollution, Greenhouse Gas Emissions (GHGs) and 
radioactive waste (6-9). 
 
   Nuclear plants are carefully designed, built and monitored to prevent releases of radioactive 
materials. That is why the environment has never been harmed by radiation emissions from a nuclear 
power plant (8). The design and operation of nuclear power stations is based on radiation releases 
from normal operation and design-based accidents that give a radiation dose to the public at the site 
boundary of no more than 1 mSv(6). The use of nuclear energy for electricity generation can be 
considered extremely safe. The safety systems include a series of physical barriers between the 
radioactive reactor core and the environment (as shown in Figure2). 

 
 

Figure 2: Typical barriers confining radioactive materials in nuclear power reactor (10). 
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   Figure 3 presents a worldwide comparison, based on data from the United Nations Scientific 
Committee on the Effects of Atomic Radiation (UNSCEAR).It Shows that the average radiation dose 
from nuclear power production is one ten-thousandth of the dose from natural background sources (11) . 
 

 
 

Figure 3 : Typical sources to public radiation exposure (in mSv per  year)(11). 
 

   US Environmental Protection Agency (EPA) estimates that someone living within 50 miles of a coal 
fired power plant receives an average dose of 0.3 µSv; someone living within 50 miles of a nuclear 
power plant receives 0.09 µSv(6). Recent reports by the Environmental Protection Agency(EPA) 
indicate that guidelines for radon safety are up to 35 times less strict than those for nuclear power and 
nuclear waste facilities(12) . 
 
   Nuclear power reactors emit virtually none of the traditional air pollutants associated with fossil fuel 
combustion, principally sulphur dioxide (SO2), nitrogen oxides (NOx) and suspended particulate 
matter (PM). Nor do they emit trace heavy metals, like arsenic and mercury, associated with coal 
combustion. SO2 and NOx contribute to human morbidity and mortality, reduce crop yields and are the 
principal cause of acid rain. In turn, acid rain damages forests, broader ecosystems, agricultural crops 
and building materials. NOx is a precursor of ground level ozone, which has further adverse health 
impacts. Particulate matter, which is both emitted directly and formed in the air as the result of SO2 
and NOx emissions, directly increases human mortality and morbidity (6-13). According to the Nuclear 
Energy Institute, U.S. nuclear power plants prevent 5.1 million tons of sulfur dioxide, 2.4 million tons 
of nitrogen oxide, and 164 million metric tons of carbon from entering the earth's atmosphere each 
year(13). 
 
 
 
   A major environmental concern for sustainable development is the buildup of carbon dioxide (CO2) 
and other GHGs in the atmosphere and the potential for undesirable climate change.. Figure 4 shows 
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GHGs from different electricity sources (14). Emission levels of these pollutants have been reduced in 
recent decades through technological improvements and by using nuclear power(6). 

 
 

Figure 4: GHGs from Electricity Production (14). 
 

   Africa produces the least amount of the greenhouse gases blamed for climate change. It represents 
only a small fraction, 3.6%, out of the total carbon dioxide (CO2) emissions per year as shown in 
Figure 5(15). 
 

 
 

Figure5: World Total CO2 emissions (15). 
 

   The United Nations Climate Change Conference held in Nairobi, Kenya during 6-17 November 
2006 concluded that Africa is the least responsible for climate change but will be hit the hardest. 
Seventy million people and 30 percent of Africa's coastal infrastructure face the risk of coastal 
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flooding by 2080 linked to rising sea levels. Crop yields will fall due to warmer temperatures and 
more intense droughts. By 2025, some 480 million people in Africa could be living in water-scarce or 
water-stressed areas. Africa is also the least prepared continent and will need substantial help from 
developed nations to cope with impacts of climate change. Even though temperatures in Africa have 
only warmed by an average of 0.5°C over the past 100 years, desert lands are advancing into once 
arable rain-fed areas, and wetter equatorial parts of Africa are getting wetter, often leading to 
devastating floods(16). 
Recently, the Intergovernmental Panel on Climate Change’s (IPCC) reports on science of climate 
changed ,published on 2 February and 6 April 2oo7 say there is 90% certainty that the burning of 
fossil fuels and other human activates are driving climate change. They also predict that temperature 
will rise by 2°C by 2100 ,relative to pre-industrial temperature .Similarly these reports predict that sea-
levels rise between 28 centimeters and 43 cm by 2100(17). From these reports, the impacts of 2°C are : 

− Water availability is Southern Africa and Mediterranean could drop by 20% - 30%. 
− Crop yields in Africa drop by 5% - 10%. 
− 40 – 60 million more people are exposed to malaria in Africa. 

 
According to the IPCC,the world needs to quickly improve the efficiency of its energy usage and 

develop renewable non-carbon fuels like : wind ,solar , tidal , wave and perhaps nuclear power. It also 
means developing new methods of converting this clean energy  into motive power ,like hydrogen fuel 
cells for cars. Trading in Kyoto carbon permits may help(17). Nuclear power is not included in the 
Kyoto Protocol as greenhouse gas-free technology, however it is an important electricity generation 
option that is carbon free. It provides an opportunity to limit climate change (6-9). 

 
One of the greatest concerns expressed about nuclear power is the generation and long-term 

management of radioactive waste.  Nuclear waste is broadly categorized into three levels – high level, 
intermediate level and low level waste.  Whilst low level waste can be relatively easily managed, 
intermediate and high-level waste poses greater challenges. Nuclear waste is small in volume, well 
confined and highly monitored, unlike solid and toxic waste produced by other fuel chains. The cost of 
containing, storing and disposing of nuclear waste is in most countries included in the price of 
electricity. These internalized expenses include the cost of managing waste, disposing of the waste in 
long term repositories and decommissioning the plant at the end of its life(6,8,10).  
 

NUCLEAR POWER AS AN AFRICAN OPTION 
 

In many African countries, there is a limit to supply fossil fuels , population growth and climate 
change constrains.. Today, only 64 % of Africa's population has access to a reliable clean water 
supply. An estimated 526 million people in Africa do not have access to electricity. Efficient, cleaner 
energy forms are vital to Africa's development and fight against poverty. The need to accelerate 
development in Africa is widely recognized and access to clean reliable energy is vital to that task. 
Africa’s future depends on cheap, clean, accessible and sustainable energy. Nuclear power plants will 
power Africa’s future prosperity( 18,19). 
 
   As of  29 January 2007, there were 435 nuclear power plants in operation around the world. They 
total 369  GWe of generating capacity and supply about 16% of the world electricity. Of the 435 
nuclear power plants in operation, just two are in Africa: koeberg-1 and koeberg-2 in South Africa. 
Both are 1842  MWe (20). 
 
   A number of developing countries are particularly interested in the development of commercial 
reactor designs that are Small and Medium Reactors (SMRs ). The International Atomic Energy 
Agency(IAEA) defines small   as having rated capacity of less than 300 MWe ,while medium reactors 
are from 300 to a maximum of 700 MWe. SMRs are less capital cost ,may be built independently and 
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better suited to the small electrical grids of many African countries(21). Nuclear power is today only a 
small part of Africa’s energy supply, but its contribution will grow in the future The 165 MW(e) South 
African Pebble Bed Modular Reactor(PBMR) is planned for demonstration at full size by 2012(6). 
Recently, South Africa proposed to build 24 PBMR,s each of 165 MWe of a total of 4000 MWe (20) 
and Egypt declared that its nuclear power plants program for electricity generation and sea water 
desalination will be restarted. Nigeria has laid to build 4000 MWe of nuclear capacity in 15 t0 20 
years. Ghana plans to establish a nuclear power committee at the government level and to introduce 
nuclear power into Ghana in about 2020. Cameron, Kenya , Tanzania, Tunisia and Morocco all 
expressed ken interest in nuclear power (22,23). 
 
    Leaders in Africa have reaffirmed the important contributions of nuclear energy to the continents 
sustainable development, including nuclear power and technologies that can help countries to meet 
energy needs and combat poverty. At the recent 8th Summit of the African Union, the Executive 
Council of Ministers adopted a range of decisions, including a Decision on "The Contribution of 
Nuclear Energy to Peace and Sustainable Development in Africa". The Decision notes the January 
2007 Declaration in Algiers by African Ministers and officials within the framework of the High-level 
African Regional Conference on the Contribution of Nuclear Energy to Peace and Sustainable 
Development(24) . 
 

CONCLUSION AND RECOMMENDATIONS 
 

   Nuclear energy is clean ,safe, reliable  and cost-effective ,with many environmental benefits. It does 
not emit greenhouse gases that contribute to climate change, or combustion products and acid gases 
that cause air , water resource and land pollution. Nuclear power is central to achieving the goals of 
sustainable development in African countries. Introduction of the nuclear power plants in Africa 
required the following items should be fulfilled : 
 

1. Regrouping all efforts dealing with African nuclear power program; 
2. Infrastructure requirements consists of legal framework for nuclear activities and its regulation 

,national industry infrastructure , education and training capabilities ,financial capabilities and 
international cooperation on nuclear power related activities; 

3. Public acceptance ; 
4. Keeping the Non-Proliferation Treaty top priority through strengthen cooperation with the 

International Atomic Energy Agency.   
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