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I. Introduction: 

Africa in its present state has not played an active role in harnessing its natural resources for its 
development. Dependency primarily on western technology to drive its development has also 
impoverished the continent and stifled its ability to explore alternative energy sources such as 
solar, biomass and wind which could in different regions provide significant alternatives 
especially when the transportation infrastructure in rural Africa is sparse and in many cases 
nonexistent.  In these circumstances, Africa as a region, cannot realize a significant degree of 
economic growth as well as self sufficiency without reliable energy production and distribution 
along with energy diversification with input from indigenous technology within the continent. 
Africa’s vast energy resources are currently underdeveloped with environmental issues 
dominating the current exploration.  With the lack of adequate commercial energy infrastructure, 
commercial energy consumption in Africa is expected to remain approximately constant as a 
share of the world’s total (at about 3%) through 2020. [1,2] While energy production in Africa 
increased between 1992 and 2002, led by increases in the production of natural gas, consumption 
grew more slowly over the same period [2]. The lagging commercial consumption suggests that 
Africa cannot keep up with the economic growth of the world without significantly improving its 
industrial infrastructure as a prelude to economic growth. With the continent divided and aligned 
with the post cold war countries and philosophies, the technology primarily from the 
industrialized nations, without indigenous input have not advanced the cause of Africa in 
addressing dependency on expatriates.  Furthermore, African governments have not articulated 
the greater issue of educating the populace on the need for self sufficiency. There has been little 
or no implementation of infrastructure policies that will enable the citizens of the continent to 
use their indigenous knowledge of their environment to cultivate solutions native to the region. 
Regional collaborations should take into account socioeconomic issues within the region and 
also address the lasting developmental sustenance of the region, by indigenizing the process. 
Without African leadership, education and manpower, the draining of the continent’s natural 
resources will continue and further magnify the exploitation by the industrialized nations. 
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II. Current Energy Initiatives and their Implications to African Development: 

Although Africa is a net energy exporter, its primary energy usage is concentrated in non-
commercial fuels. As a result, the commercial usage of energy lags behind production resulting 
in a false sense of energy sufficiency. A regional review of energy production and consumption 
reveals that energy production is concentrated in the North and South African regions. As an 
example, the Central African region consumed 0.29 quadrillion Btu and produced 1.89 
quadrillion Btu with a net export of 1.6 quadrillion Btu in 1997. For this region, Congo and 
Gabon were the primary exporters of energy while the rest were marginal produces   or net 
consumers.  For the same period, East Africa was a net consumer, producing 0.113 quadrillion 
Btu and consuming 0.4 quadrillion Btu resulting in a net consumption of 0.307 quadrillion Btu. 
North Africa on the other hand was a net exporter of energy with the energy production 
concentrating primarily among Algeria, Egypt and Libya. This region consumed 4.393 
quadrillion Btu while producing 12.01 quadrillion Btu for a net export of 7.627 quadrillion Btu 
in 1997. While the South African region shows a net exportation of energy in the amount of 2.09 
quadrillion Btu resulting from a consumption of 4.95 quadrillion Btu and a production of 7.03 
quadrillion Btu, South Africa is the major contributor to both production and consumption. This 
also indicates the level of industrialization in the region. Of the 4.95 quadrillion Btu consumed, 
South Africa consumed 4.30 quadrillion Btu and was responsible for the production of 5.14 
quadrillion Btu out of 7.03 quadrillion Btu from the entire region. It is clear from this 
documentation that the economy of the South African region is governed by the policy initiatives 
of South African because of the existing infrastructure in the energy sector. In West Africa, the 
consumption of energy in 1997 was 1.349 quadrillion Btu and a production of 5.445 quadrillion 
Btu, resulting in a net export of 4.08 quadrillion Btu in 1997. Consistent with the South African 
findings, Nigeria consumed 0.8 quadrillion Btu out of the 1.349 quadrillion Btu while producing 
5.27 quadrillion Btu out of 5.445 quadrillion Btu from the region [3]. 

The pattern thus far demonstrates that unless a planning strategy that involves transnational 
energy projects with national grids networked to maximize distribution and efficiency, it will be 
difficult to industrialize majority of Africa to the point of self sustenance. The traditional 
approach of constraining energy planning and development within national borders will not 
suffice. The cheapest and cleanest energy source for a given area may well lie just across the 
national border rather than within the same country. This will require possible collaboration 
between neighboring countries. Many national markets may be too small to justify the 
investment needed to develop particular energy supply opportunities. However, isolation of 
majority of the rural areas will in no way help the development of economic growth without 
exploring alternative energy sources. Joining national markets can provide the economy of scale 
to overcome this. As markets mature and competition is introduced, the integration of small 
neighboring markets can provide the scale necessary for competition to be effective. Cross-
border energy supply often also provides greatly enhanced diversification of energy source - a 
key component of energy security. Less tangibly, but importantly, joint energy project 
development can help build closer ties between countries through closer collaboration and 
increased inter-dependence. [4] 

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 
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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. [4] 

 

Critical in these developments are the following: 

 Energy Initiatives owned and operated by multinational companies: The implication 
is that with little or no indigenous grooming, these companies perpetuate the dependency 
of African countries on foreign expatriates. Such dependencies not only undermine 
Africa’s growth potential, it also victimizes Africa from the stand point of the education 
of her human capital. 

 Lack of Environmental Accountability: With total disregard to the environment and 
the ecosystem that sustains the energy producing areas by multinational companies, the 
ecological impact due to pollution and the lack of clean up strategy endangers the welfare 
of the region and its people. Even the existence of environmental laws both nationally 
and internationally has not deterred these companies from abusing these nations through 
their greed for profits.    

 Corrupt Practices by African Governments in collaboration with multinational 
companies: The prevailing corruption within African governments has equally provided 
multinational companies the added impetus to collaborate with officials in these 
governments to defraud these nations. Under these circumstances the moral imperative by 
the industrialized nations who primarily benefit from these associations does not exit. 
While there may exist lip service in addressing these anomalies, the prevailing 
component of policy making among the industrialized nations is the energy sufficiency of 
their nations as a function of national security. African governments therefore must 
initiate corruption eradication policies which will hinge on the core reason for corruption 
with visible penalties and respect for the rule of law before expecting any change in the 
current situation. 

 The Umbilical Cord Syndrome of African Nations: African nations have unfortunately 
been stagnated technologically as a result of their never-ending dependence on   the 
industrialized nations for almost all their technologies. They fail to realize their infection 
with the “Umbilical Cord Syndrome” i.e., the acquisition of quasi-technologies with 
perpetual and restricted dependence on the provider for maintenance, servicing and spare 
parts. Unless these African nations severe the umbilical cords, they will continue to hurt 
economically and will not develop their indigenous technologies that have sustainable 
economic benefits.    

 

III. Regional Cooperation and Socioeconomic Issues: 

There is no doubt that advances in technologies should enable African countries to produce and 
sustain its power distribution to reach the majority of their inhabitants particularly in rural areas. 
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Getting power to the people is one thing; getting them to use it is another matter entirely in the 
African context. Traditional methods of cooking for example preclude the use of the 
conventional electric stove in many instances. This is because it would be impossible to place a 
large cooking pot with a curved bottom on a conventional electric stove. Thus much more is 
needed than merely achieving effective distribution of power. Mass education in adapting to new 
ways of life must accompany any plans concerning energy distribution. In addition there must be 
a whole new approach to introducing new technology to rural Africa if it is to achieve maximum 
effect on the people. The adaptation must be both ways. For example, the large cooking pot can 
be redesigned to have a power source at the bottom. A simple ring heater well insulated, can be 
plugged into a household socket (much like a tea kettle); in this case, cooking style will not 
change but only the energy supply source. Community or media demonstration can then be 
organized to show how simple and convenient the device is and could thus guarantee a universal 
acceptance. If natural gas is the source of energy a similar adaptation is possible. On the 
economic issue, energy costs to the consumer must be assessed on the basis of rural economy. It 
is no use getting power to a community if no one utilizes it on account of high cost. There is 
already in place the New Partnership for Africa’s Development (NEPAD) [5], whose objective is 
integration of energy systems in many regions of the continent. There are at present several other 
organizations all over Africa purporting cooperation in energy resources. This being so, it can 
only be inferred that the efforts are not achieving their intended objective because several areas 
of Africa still lack adequate energy supply.  
 

IV. Alternate Energy Sources as options: 

Alternate energy sources such as biomass (biofuel, biodiesel and gasohol), Solar and Wind- 
except  nuclear, are being increasingly researched, promoted and adopted by industrial 
nations in view of the rising cost of fossil fuel and environmental concerns(particularly 
global warming). There are several reasons why biomass, solar and wind energy sources 
should be vigorously pursued by both oil and non-oil producing African nations: 

 Lack of constant power supply: There is still no African nation that enjoys uninterrupted 
power supply for her populace like the industrial nations despite all efforts and 
investment since post-independence  

 The need to cash-in on biological wastes: Biomass resulting from crop and forestry 
abound in all parts of Africa, particularly the tropical and subtropical nations that are 
convertible for power generation-rather than being wasted through the standard Slash and 
Burn agricultural practice by subsistence farmers or sawdust burnt as wastes by saw 
millers. 

 Extra Income source for Poor farmers: Poor farmers can earn extra income from the left-
over biomass from their produce if properly organized through cooperative rural energy 
conversion programs that can guarantee sustainable rural electrification as well as extra 
income 
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 Isolation and geospatially scattered rural African populace: Unlike most industrialized 
nations, most Africans live in rural areas that make energy distribution challenging. 
Tapping the potential benefits of locally produced biomass energy may minimize the 
problem of distribution to isolated communities.   

 High Cost of Environmental protection: That the cost of environmental protection is too 
high and barely affordable by poor African nations is well known and explains why 
African nations lag behind in both national and international environmental protection 
efforts. In fact this in itself is enough motivation to vigorously pursue other energy 
technologies that are environmentally friendly. 

A well planned alternate energy sector in Africa will be a viable supplement to the 
conventional energy sources and will go a long way to aiding industries on the continent. It is 
not entirely surprising that the oil rich countries in Africa such as Nigeria and Libya show no 
interest in developing alternative energy sources.  However, for those many other non-oil 
producing countries on the continent, any further delay in coming up with a strategy for 
diversification in their energy sources can only result in slowing down the economy and 
impede technological advancement.  Happily biomass energy is being vigorously explored by 
Zimbabwe, in collaboration with some foreign partners [6] while solar energy is being slowly 
adopted in Kenya [7]. The experience of Kenya is particularly instructive as most solar 
energy (photovoltaic or PV) being used by the rural and peri-urban people are perceived as 
merely temporary energy sources-pending the arrival of national electric power grid. The 
reason for this is that it is a transferred technology like electric power-that suffers the 
umbilical code syndrome. Except indigenously developed and modified to meet local 
technological needs from the standpoint of maintenance and affordability, Kenya’s 
experience and attitude towards solar energy will continue and spread to other African 
nations. Studies have also shown that wind energy is a viable option for some African 
countries such as Morocco, Egypt, Ethiopia, Libya, Namibia and South Africa [8]. 

 

V. Policy Initiatives 

Any regional policy initiative will be ineffective if not accompanied by a strong national energy 
distribution and diversification policy. The regions of Africa where energy resources abound are 
well known [7, 9-11]. Therefore policy initiatives must address the following: 
 
 

 How much additional energy (in Btu/annum) is needed to supply at least 85% of the 
population year-round?  It is important that each nation exploits its own resources to 
the fullest. Then and only then, must supply from elsewhere be contemplated as a 
secondary not a primary source. To this end all available energy sources within each 
country must be carefully evaluated and where economically feasible be exploited.  

 
 Honoring agreed compensation to supply nations to ensure continuous delivery. 
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  Involve scientists, engineers and educators in energy production/distribution plans. 
This will have the effect of challenging these professionals to plan and develop 
appropriate technologies suitable for the rural environment.  

 
 Incorporate mass education in rural and urban areas to train the people in the use of 

the “appropriate technology”. Most urban areas in Africa have populations that enjoy 
modern amenities and are well versed in their application. However, even in these 
areas there are equally large number of people (particularly, influx from rural areas), 
whose lifestyle in the cities continues to be that of a rural dweller. 

 
 Production/distribution costs must be carefully controlled and where necessary, 

subsidies must be provided to make it possible for large numbers of the population to 
benefit. 

 
 Effective means of collecting utility bills is necessary to pay for 

production/distribution costs. Here too, the need for individuals to pay utility bills 
must be incorporated in any educational program.  

 

 Fraud Prevention:  A serious evaluation of the reasons for fraud in the energy sector-
production, distribution and bill collection needs to be carried out and seriously 
addressed. Very often the much of the effort aimed at preventing fraud is aimed at the 
home user. However, as is well known corruption ranks rampant at much higher 
levels of government particularly in the energy production and distribution sector. It 
is no wonder, therefore, that the average consumer feels no compulsion to pay for 
power usage.   

 

 Half African dependency on Energy technology in the next 20 years  

 

 Set up an African-wide Task force to address this issue –task force on Biomass, solar 
and wind technology, and others except nuclear 

 

 Promote Mathematics and Engineering in the educational system and prioritize 
energy technology and research at the Tertiary levels  

 

 Provide scholarships to elementary, secondary and  tertiary levels to build capacity in 
Africa 
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 Mass education to enlighten Africans on the need to look inward for technological 
developmental rather consumers of foreign technology 

 

 Promote private Energy initiatives by rewarding innovation in alternate energy 
technology 

 

VI. Conclusions 

The dependency primarily on western technology to drive its development has also 
impoverished the African continent and stifled its ability to explore alternative energy 
sources such as solar, biomass and wind. Investment in these areas could in different regions 
provide significant alternatives especially when transportation infrastructure in rural Africa is 
sparse and in many cases nonexistent. Regional collaborations which take into account 
socioeconomic issues within the region will not only address lasting developmental energy 
sustenance in the region, it will also indigenize the process. Well articulated policy initiatives 
in diversifying the energy sector will ensure stability in Africa both economically and 
politically. 
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