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ABSTRACT 

Nigeria is currently faced with acute electricity problems, which is hindering its development 

despite the availability of vast natural resources in the country. Diversifying country's energy mix is 

critical to electricity getting to all Nigerians. At present, the major sources of energy supply in the 

country is about 70 percent thermal and 30 percent hydro, despite the fact that the country is blessed 

with energy sources like coal, wind, solar and an abundance of waste from biomass. This paper 

takes a look on the need for robust energy mix in tackling the epileptic electricity supply in Nigeria. 

The study adopted a literature survey of reports and publications of various private and government 

institution. As a nation it is not expedient to have a source or two; We need a robust energy mix, for 

security purposes. Achieving robust energy mix in Nigeria will provide power to all in the country. 
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INTRODUCTION 

 

Energy is vital to every aspect of the socio-economic life. Most developed countries have achieved 

remarkable degrees of stability and efficiency in energy supply and management. Increasing energy 

sources ensures energy security, which also enhances sustained growth in all sectors of the economy 

including small-medium scale enterprises (SMEs). Equally necessary is improvement in energy 

utilization by way of efficiency in conversion of energy resources into useful energy and innovation 

in energy conservation and management systems. Stability in energy supply sustains growth in 

agriculture and industry, leading to increase in per capita income. This, added with constant 

improvement in transport systems, educational opportunities, health care delivery and other social 

services translates to sustainable development. It is economically needful that energy sources should 

be diversified, because no single source is capable of providing all the energy requirements for 

sustainable development in the wake of steady increase in population, urbanization and 

industrialization [1].  
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The energy sector is very strategic to the development of the Nigerian economy. Nigeria is blessed 

with a rich variety of conventional and renewable energy sources. The focus of the energy thematic 

group is the optimal utilization of the nation’s energy resources for sustainable development and the 

expansion of the energy supply system to meet future energy demand. The levels of energy 

consumption in the country have been very low relative to other countries with comparable energy 

resources and population figures. In 2004, about 776.9 kgoe of energy per capita (population of 

140million) were consumed as against about 2596.9kgoe of energy per capita consumed by South 

Africa (population of 44million). This low energy consumption is caused by the recurrent scarcity of 

petroleum products and the persistent electricity black outs which have resulted in a high reliance on 

self-generated electricity [2]. Despite Nigeria’s abundance of fossil and renewable energy resources, 

Nigerians still experience acute energy poverty: they either lack access to modern efficient energy 

sources or struggle with the inadequate supply and poor quality. Close to 95 million people are fully 

reliant on traditional wood stoves for cooking, with the attendant health implications [3] and a large 

but unknown number of especially urban households rely on generators for their electricity needs. 

This lack of access to energy is directly affecting human livelihoods and undermining peoples’ 

aspirations to live a good life, lowering their quality of life and seriously hurting the economy. 

 

The gap between energy demand and supply in Nigeria is still substantial. Many institutions, 

companies and homes depend heavily on standby generating sets to meet their energy need. Despite 

the installed petroleum products refining capacity of 445,000 barrel/day and electricity generation 

capacity in excess of 8,000 MW, Nigeria imports over 70% of its petroleum products requirement, 

while electricity supply is inadequate at just about 3,000 MW now [4]. Currently, the energy mix in 

the country is dominated by fossil fuel, Nigeria needs to diversify its energy mix with renewable 

energy sources to generate adequate electricity for the country. 

 

NIGERIA ENERGY RESOURCES 

 

The energy resources in Nigeria include: Crude oil, natural gas, coal, tar sand and renewable 

(biomass, hydro, solar, wind e.t.c) [5]. The primary commercial energy sources remain crude oil and 

natural gas and are the most developed source of fossil energy nationally. These are complimented 

to a lesser extent, by domestic coal which was once in high local demand in the colonial period for 

the steam locomotives and today is used marginally in local coal-producing States as cooking fuel 

[6]. Current estimated oil reserve in Nigeria is 35.9 billion barrels with daily production capacity of 

2.4 million barrels of crude oil. The 35.9 billion barrels of oil reserve will be depleted by 30-35 

years period [5]. 
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Despite the abundance of hydro-power energy resource, Nigeria is yet to fully harness the enormous 

potential of water. With over 276 potential sites with a combined capacity of about 3,500 MW for 

small hydro- power development, only a few pilot projects have been initiated leaving the 

substantial part unexploited [7]. 

 

Nigeria has an annual average of daily solar radiation of as high 7 kWh/m2/day in the northern 

border region and about 3.5kWh/m2/day in the coastal regions. This means that the annual average 

of daily hours of sunshine varies from 9 hours in the north to 4 hours in the south. At a medium 

radiation intensity of 5kWh/m2/day and convention efficiency, solar radiation of 1% of the land 

areas of Nigeria will generate approximately the daily energy equivalent of the energy from a 

192,000 MW gas power plant working at full capacity for 24 hours a day [8]. 

 

Biomass resources in the country include Agricultural crops, wood, charcoal, grasses and shrubs, 

residues and wastes (agricultural, forestry, municipal and industrial), and aquatic biomass. Total 

biomass potential in Nigeria, consisting of animal and agricultural waste, and wood residues, was 

estimated to be 1.2 PJ in 1990 [6]. In 2005, research revealed that bio-energy reserves/potential of 

Nigeria stood at: Fuel wood 13071,464 hectares, animal waste, 61 million tonnes per year, crop 

residues, and 83 million tonnes [9]. 

 

According to [10], studies have been done on wind energy potentials in Nigeria. For instance, [11]   

observed a 98 percent probability of having 2.0 meter per second/hourly wind speed available 

between 1994 and 2003 in Umudike, Abia State with a maximum extractable speed estimated at 

11.3 kilowatts. Similarly, [12] found that there was enough wind speed to generate power for 

Maiduguri, Borno State and its environs where the estimated energy densities at 25 meters in height 

were between 4.712 and 27.449-megawatt hours per month. Furthermore, [13] found that wind 

energy potential in Nigeria ranges from 2.32 m/s in the coastal city of Port Harcourt to 3.89 m/s in 

the arid region around Sokoto with a maximum extractable power per unit area for the two sites 

estimated at 4.51 and 21.97 watts per square metre of blade area, respectively. 

According to [14], tar sand deposits in Nigeria are estimated at about 30 billion barrels of oil 

equivalent. Bitumen, used for road construction and other industries is a major tar sand derivable. 

The Kaduna refinery has been refining imported heavy crude; so refining heavy crude from tar sand 

will not be difficult. Thus, integrating tar sand into the country’s energy base will contribute 

significantly to its energy demands for sustainable economic growth and development. 

Availability of nuclear minerals such as uranium and thorium is crucial to any nuclear programme. 

According to [14], uranium has been found in large deposits on the Jos Plateau and environs since 
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1947. By 1979, about 617,000 km2 of land area had been covered by aerial radiometric surveys and 

another 90,000 km2 by other surveys.  

There is no doubt that Nigeria is blessed with abundant fossil and renewable natural resources 

(Table 1), which, when fully developed and utilised, will provide a robust energy mix for the 

country. 

  

Table 1.  Nigeria Energy Reserves/Capacity [15]. 

 

 

ENERGY SUPPLY MIX IN NIGERIA 

 

In 1950s, the country’s major power source was coal, which accounted for about 70% of the 

country’s total power consumption. However, since the discovery of crude oil, the focus of the 

nation has been on developing its crude oil reserves while neglecting other energy sources. 

Therefore, Nigeria’s energy consumption mix is currently dominated by oil (53%), followed by 

natural gas (39%) and hydroelectricity (7%) as shown in figure 1 below. Coal, nuclear and other 

renewable are currently not part of Nigeria’s energy consumption mix, with the exception of 

biomass often used to meet rural heating and cooking needs. 
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Fig 1: Energy Consumption in Nigeria by type [16]. 

 

In terms of the consumption of electricity, a classification into three groups has been proposed 

(industrial, residential, and street light consumption)  [17]. Only about 40% of Nigerians have access 

to electricity [18]. With an installed grid capacity of 6,000MW, less than 4,000MW of electricity is 

generated presently, which is even lower than what India generates from nuclear power plants alone 

[19]. This is grossly insufficient for Nigeria’s growing population where the per capita electricity 

consumption is 4 times less than the average in Africa and about 19 times less than the average in 

the world [4].  Comparing the per capita power generation to that of other countries, Nigeria has the 

lowest among the countries, as shown in Table 2, while the USA has the highest per capita 

electricity generation. 

 

Table 2. Country Statistics of Electricity Generation and Per Capita Consumption [20]. 
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ENERGY CONSUMPTION PATTERN IN NIGERIA. 

 

Energy consumption patterns in the world today shows that Nigeria and indeed African countries 

have the lowest rates of consumption. Nevertheless, Nigeria suffers from an inadequate supply of 

usable energy due to the rapidly increasing demand, which is typical of a developing economy. 

Paradoxically, the country is potentially endowed with sustainable energy resources. Nigeria is rich 

in conventional energy resources, which include oil, national gas, lignite, and coal. It is also well 

endowed with renewable energy sources such as wood, solar, hydropower, and wind [20]. 

 

The patterns of energy usage in Nigeria's economy can be divided into industrial, transport, 

commercial, agricultural, and household sectors [14]. The household sector accounts for the largest 

share of energy usage in the country - about 65%. This is largely due to the low level of 

development in all the other sectors. The major energy consuming activities in Nigeria's households 

are cooking, lighting, and use of electrical appliances. Cooking accounts for a staggering 91% of 

household energy consumption, lighting uses up to 6%, and the remaining 3% can be attributed to 

the use of basic electrical appliances such as televisions and pressing irons [21]. The predominant 

energy resources for domestic and commercial uses in Nigeria are fuel wood, charcoal, kerosene, 

cooking gas and electricity [22]. Other sources, though less common, are sawdust, agricultural crop 

residues of corn stalk, cassava sticks, and, in extreme cases, cow dung. In Nigeria, among the urban 

dwellers, kerosene and gas are the major cooking fuels. The majority of the people rely on kerosene 

stoves for domestic cooking, while only a few use gas and electric cookers [23] 

 

The rural areas have little access to conventional energy such as electricity and petroleum products 

due to the absence of good road networks. Petroleum products such as kerosene and gasoline are 

purchased in the rural areas at prices very high in excess of their official pump prices. The rural 

population, whose needs are often basic, therefore depends to a large extent on fuel wood as a major 

traditional source of fuel. It has been estimated that about 86% of rural households in Nigeria 

depend on fuel wood as their source of energy [24]. A fuel wood supply/demand imbalance in some 

parts of the country is now a real threat to the energy security of the rural communities [14]. An 

estimated 60 - 70% of the Nigerian population does not have access to electricity [25]. Access to 

energy is fundamental for socio-economic development and for poverty alleviation. A huge 

development challenge in Nigeria is reaching out to the 60 - 70% of the Nigerian population that 

does not have access to electricity and modern energy services. Renewable energy technology is a 

promising solution to the energy crisis in Nigeria. Renewable energy, apart from being sustainable 
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and inexhaustible, they can be set up in small units and is therefore suitable for community 

management and ownership [26]. 

 

NIGERIA VISION 2020 POWER GENERATION ASPIRATION 

 

An analysis of the power generation capacity required to support the vision 2020 economic vision, 

carried out by the Energy National Technical Working Group (NTWG), shows that by 2020 Nigeria 

will need to generate electricity in the range of between 25,000MW to 40,000MW. This is based on 

the assumption that the country will take a less energy intensive growth path (energy intensity of 

less than 0.4) with lower electricity consumption, KWh per unit of GDP, unlike china which has an 

energy intensity of 0.91. 

Currently, Nigeria’s energy mix is dominated by the fossil fuels, i.e. oil and gas. However, to attain 

the vision 2020 intent, Nigeria needs to diversify its energy mix with renewable energy sources. 

Nigeria has vast renewable energy resources including hydro (small and large hydro power), solar, 

wind and biomass. Utilization of the nation’s renewable energy resources will reduce the country’s 

dependence on fossil fuels and provide an economically stable source of energy to the power 

generation mix [2]. 

 

ACHIEVING ROBUST ENERGY MIX 

 

To achieve robust energy mix that will go a long way to satisfy Nigerians’ hunger for electricity, It 

is economically needful that energy sources should be diversified, because no single source is 

capable of providing all the energy requirements for sustainable development in the wake of steady 

increase in population, urbanization and industrialization [1]. To seize the opportunities presented 

by renewable energy resources in sustainable development, Nigeria needs to establish renewable 

energy markets and gradually develop experience with renewable energy technologies. The barriers 

and constraints to the diffusion of renewable energy should be overcome. A legal, administrative, 

and financing infrastructure should be established to facilitate planning and application of renewable 

energy projects. Government must play a useful role in promoting renewable energy technologies by 

initiating surveys and studies to establish their potential in both urban and rural areas. Because 

renewable energies are constantly being replenished from natural resources, they have security of 

supply, unlike fossil fuels, which are negotiated on the inter- national market and subject to 

international competition, sometimes even resulting in wars and shortages [27].  
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One of the two federal government initiatives at resolving the country’s energy poverty led to the 

creation of the nation’s Renewable Energy Master Plan in 2005 [18]. This master plan stipulates that 

the country should endeavour to increase the energy generation capacity from 5000 MW to 16000 

MW by 2015 through the exploration of renewable energy resources. As at present, there has not 

been single grid generation of electricity from renewable energy sources probably as a result of 

government’s lack of focus and commitment to the plan. The governments at all levels need to be 

committed to a plan they have initiated and agreed to if there must be meaningful development. The 

renewable energy master plan will be a vital resource if there can be serious devotion to the 

suggestions contained therein. Part of this suggestions include suspension of the Renewable Energy 

(RE) import duties, integration of RE into non-energy sector policies, establishment of national RE 

development agency, standardization of RE products and establishment of RE fund to provide 

incentives, micro-credits schemes and training [18]. Moreover, there may be a useful need for the 

master plan to be broken down into renewable source components, with each addressing expected 

contributions from particular type of renewable resources. 

Also various incentives such as a robust regulatory frame work, tax holidays to reduce the very high 

initial costs, and cost reflective tariff for power sale has to be put in place to attract more private 

investment to the power sector. Hoping that all these efforts are pursued to a logical conclusion, 

there is reason to believe that a robust energy mix will be realised, that will solve the epileptic 

electricity supply in the country. 

 

CONCLUSION 

 

One of the greatest obstacles to the development of the Nigerian economy is the generation and 

distribution of electricity. Diversifying the country's energy mix is critical to electricity getting 

through to all Nigeria. In order to achieve the country vision 2020 energy generation aspiration, it is 

necessary that alternative energy resources – hydro, solar, wind, biomass, coal and nuclear are 

harnessed to reduce the country’s reliance on gas fired power plants. Robust energy mix is going to 

drive the whole vehicle of ensuring that many of the rural areas not connected to the national grid 

can have some kind of ring-fencing, where they would be serviced by renewable energy. There is no 

doubt that Nigeria is blessed with abundant fossil and renewable natural resources which, when fully 

developed and utilised, will provide a robust energy mix for the country. 
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