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Abstract- The socioeconomic activities in SSA have been impacted negatively by insufficient power supply. Yet the huge 
energy potentials available in the region are insignificantly tapped. Hence, this study x-rays power situation in the region; the 
factors that determine the level of power need; and the several interventions in the region’s power sector. The study reported 
that population, industry, transportation, agriculture, and commercial services are the main determinants of energy demand 
in SSA. Industrial, transportation and residential sectors consume most energy in the region. Urbanization, industrialisation, 
and the general economic wellbeing of SSA population depend largely on effective clean, adequate, affordable and 
sustainable power supply. To meet this, the study discusses power technical activities that must be must logically handled. 
These technical activities are  power generation; efficient power transmission to users; reasonable level of domestic power 

equipment manufacturing infrastructure; efficient power distribution to the users; management of population growth; and 
national and regional power infrastructural development plan and enabling policies for power sector investments. 
 

Keywords- Power in Africa; Energy trilemma; Africa Energy potential; Africa electricity; Generation and consumption 

 

I. INTRODUCTION 

 

Adequate access to reliable, quality and affordable 

power is crucial to national economic growth. The 

Nigerian power industry performance track records 

and statistics are dismal and appalling. The power 

supply is characterised by low accessibility, epileptic 

and poor transmission. Electricity is the backbone and 

the line wire of emerging economic. By extension, 

this implies that the wellbeing of sub-Saharan Africa 

(SSA) largely depends on the level of access to 

electricity in the region. Electricity which is a form of 
energy is required to ‒ irrigate our farm to grow our 

crops; cook our food; heat our water; light our homes; 

operate radio and televisions; power our machines 

and technologies for production, etc. According to 

Sustainable Development Goals (SDGS) by the 

United Nations, access to clean, adequate, affordable 

and sustainable electricity is a panacea to global 

sustainability and socioeconomic development. The 

level of electricity in SSA is in appalling and in 

pathetic state despite huge interventions both local 

and international [1]. The challenges that trail the 
power sector in the region started decades ago and are 

becoming more complicated to fix due global energy 

transitions that have created disruptors. As it stands 

today, the average rate of electrification in Sub-

Saharan Africa is about 45% [2]; only about one third 

of the population of SSA has access to a very high-

cost, insufficient and unreliable electricity. The 

population without access to electricity in SSA 

accounts for 50% of the world’s population without 

access. In 2015, IEA projected that in 2040 one 

billion people in the region will have access to 

electricity while 530 million population will be 
without access [3]. Fig. 1 shows the projected 

electricity from 2000 to 2030 for different regions. 

Asian regions and SSA have worse scenarios in terms 

level of power accessibly but tremendous 

electrification progress is expected from Asian 

regions.  
 

 
Fig. 1: Electricity Access in 2030 [4] 

 

Although there is going electrification is growth in 

SSA but maybe countered by the region’s rapid 

population rate. In SSA by 2030, about 674 million 

people will be without electricity, while Asia will be 

54 million people (less than 1% of total population) 
[4]. The rural areas are mostly affected and 

consequently, limits economic opportunities in these 

areas. The poor people who could not afford private 

generating sets are often cut off from valuable 

information and efficient production technologies. In 

the 21st century, large number of people in SSA still 

depend on candles and/or kerosene lamps for light 

sources despite health implications. In 2018, World 

Health Organisation (WHO) reported that 3 billion 

people using simple cooking stoves fuelled by 

biomass or kerosene pollute the air.  This causes non-

communicable diseases such as ischaemic heart 
disease, stroke, chronic obstructive pulmonary 
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disease (COPD) and lung cancer that kill near 3.8 

million people, mostly children and women, annually 
[5].  

The goal of this study is to find the link between 

access to electricity, economic activities and 

sustainable development in SSA. This study, 

therefore, reviews and analyses the present level of 

electricity access in the region. Further, present 

sources of electricity, the energy potential and energy 

schemes options appropriate for the region were 

discussed. Government policies for managing 

significant huge electricity consuming sectors in the 

region were brought to the fall and discussed. 

1. Energy potential in sub-Saharan Africa   
Sub-Saharan Africa is endowed with energy 

potentials both the fossil based and renewable 

energies and in the same vein, the energy needs in the 

region are enormous. However, the region lacks the 

technical and political capacities to turn the natural 

resources into usable energy, such as electricity. The 

energy mix of local resource endowments of Africa’s 

sub-regions is shown in Fig. 2.  

 
Fig. 2: power mix resource endowments in different sub-region 

[6] 

 

1.1. Sub-Saharan Africa Oil & Gas Potentials 

Several countries in SSA have oil and gas in large 

commercial quantities and more are still being 

discovered. About 30% of world’s oil and gas 

discoveries made for the last five years have been in 

sub-Saharan Africa. These countries include Nigeria, 

South Sudan, Niger, Ghana, Angola, Uganda and 

Kenya and increase in their outputs are expected to 

continue till late 2020s. Nigeria has the highest oil 

resources in Africa and is about 13th in the globe [7, 

8]. It was reported in 2016 that the total proven crude 

oil and gas reserves in Nigeria, are 37 billion barrels 
and 192 trillion cubic feet respectively [9, 10]. This 

region currently accounts for a relatively small 

percentage of world production and reserves for oil 

and gas.  As at January 2014, SSA share of world oil 

production and oil reserves was 6.52% and 4.26% 

respectively, and the share of gas production and 

reserves was 3.19% and 3.28% respectively. Sub-

Saharan Africa oil and gas reserves is presented in 

Table 1.  
Table 1: Sub-Saharan Africa oil and gas reserves 

   Production / 

Reserves 

Share of 

World 

Oil Production (barrel 

per day) 

5 709 471 6.52% 

Proven Oil Reserves 

(million barrels) 

63 118 4.26% 

Gas Production (cubic 
metres per year) 

107 024 000 
000 

3.19% 

Proven Natural Gas 

Reserves (cubic 

metres) 

6 142 911 260 

000 

3.28% 

1.2. Alternative energy sources for electricity 

generation 

Sub-Saharan Africa has enormous renewable energy 

resources, most of which are underdeveloped. The 

major renewable energy sources in SSA include 

hydro, solar, wind, geothermal, and biomass and well 

distributed in the region, as in Fig. 3. Only about 7% 

of the enormous hydro potential has been utilised.  

 
Fig. 3: The distribution of renewable energy in SSA [6] 

 

II. SUB-SAHARAN AFRICA ECONOMY AND 

EFFECT OF INADEQUATE ELECTRICITY 

 

Sub-Saharan Africa economy is mainly driven by 

agricultural, mining and oil sectors, yet the region 
cannot feed her population, provide sufficient power; 

and unemployment and poverty is ravaging the 

region. The trade in the region is fairly stable but not 

favourable to the region because export is far lesser 

than import and this cause economic imbalance. The 

region’s economy faces challenges of trade, debt, aid, 

and other numerous issues. Economy can only thrive 

in the presence of abundance usable energy, 

especially electricity. The level of socioeconomic 

development in the region reflects the level of power 

deficit. The dynamics of government debt in SSA 
show sign of weakness and this attracts rapid increase 

in private sector debt and region’s domestic banks 

private credit in 2016 was 29% of GDP [11]. The 

rapid rise of debt in private sector across the region 

indicates the possibility of increasing contingent 

liabilities for the public sector. World Bank reported 

that 27 of 31 low income countries are in the region. 

Sub-Saharan Africa witnessed a decline in investment 

growth from about 8% in 2014 to 0.6% in 2015 [12].   

Gross domestic product (GDP) is an indicator that 

reflects the level of industrialisation (manufacturing) 

http://www.oecdobserver.org/news/fullstory.php/aid/1618
http://www.oecdobserver.org/news/fullstory.php/aid/1618
http://www.oecdobserver.org/news/fullstory.php/aid/1618
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of a given country or region. Relatively, 

manufacturing activities in SSA is insignificant, as 
shown in Fig. 4. The difference in GDP of other 

region to SSA since around 1985 till date is 

enormous. An increase in the GDP indicates more 

demand for consumer goods and, subsequently, 
increases in manufacturing, boost employment and 

perhaps rise in wages and healthy economy.  

 
Fig. 4: Selected regions and their GDP [13]. 

 
Adequate and affordable electricity provides the 

support for all-inclusive growth and promotes 

investments and trade opportunities. The export 

trading is dominated by unprocessed or semi-

processed commodities such as crude oil, timber, 

solid minerals, and gas. Agriculture contributes 20% 

and 65% to the region’s gross domestic products 

(GDP) and employment respectively. The limitation 

of substantial growths observed in the key sectors 

have been attributed to majorly poor power 

infrastructure.  

1.3. Nigeria’s experience 

In 1992, it was reported that Nigeria’s manufacturing 

sector spends  approximately 90% of their variable 

cost on infrastructure [14] and power accounts for 

half of this. To date, erratic, inadequate, poor and 

expensive power supply to manufacturing sectors and 

homes continuously dominant Nigeria’s energy 

reports. Frequent power supply cuts is detrimental to 

equipment and is a major cause of breakdown of 

production machinery. It is a common knowledge in 

Nigeria that industries rely more on private (off-grid) 

power generation than the national grid. The diesel, 
and petrol plants are commonly used generators and 

at times gas turbine plant, with the relative 

consequence of high cost of fuelling. Studies have 

shown that the source of energy and technology has a 

direct impact on cost of production and services. The 

levelised cost approach, which is the preferred 

method, was applied in the analysis of cost of 

electricity generation in Nigeria between the different 

sources on the basis of equal footing [15]. According 

to the study cost of:  

i. Power generation by on-grid systems ‒ large 
scale hydropower and natural gas, combined cycle 

turbines is USD 0.05 to 0.07kWh on average  

ii. Off-grid generation by solar PV systems on 

a lifetime basis is an average of USD 0.20/kWh 

(including storage costs) 

iii. Off-grid generation by diesel generators in 

Nigeria is about USD 0.30/kWh  

iv. Off-grid generation by gasoline over USD 

0.60/kWh.  

 

III. ENERGY DEMAND AND CONSUMPTION 

DYNAMICS 

 

The energy demand of the region is controlled by 

population, industry, transportation, residential, 

agricultural, and commercial activities and others. In 
the case of Nigeria, the key sectors that consume the 

most energy are residential, industrial and 

transportation. The energy demand in Petajoule (PJ) 

in key sectors in Nigeria is shown in Fig. 5. 

 
Fig. 5: Energy Demand in Petajoule (PJ) in key sectors in 

Nigeria [16] 

 

1.4.  Population  

The average annual per-capita energy consumption is 

defined as the total amount of energy consumed by a 
country in a year divided by the population of that 

country. Increase in population requires more power 

and availability of adequate power attracts population 

growth, which subsequently exerts power demand 
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pressure on energy resources. The ultimate 

consequent is scarcer energy resources, occurrence of 
decline of marginal returns of energy resource 

extraction. This is measured in the nearby forests 

depletion, level of environmental complexity of oil 

drill, and coal mines deepness. This expanded the 

Earth’s carrying capacity, resulting from the 

exploitation of new energy sources.  

1.5. Industrialisation  

The word industrialization originated in Europe 

during the industrial revolution in the 18th and 19th 

centuries. It was a period that witnessed human effort 

being replaced by machinery in the manufacturing 

process for the purpose of mass production. This, 
coupled with urbanisation, have a substantial impact 

on energy consumption. Urbanization and 

industrialization are usually co-evolved in the 

economic development of growing countries. This 

involves the migration of people from rural to urban 

areas and from agricultural to industrial engagement. 

This movement prompts energy consumption 

increase [17]. The continuing urbanization and 

industrialization in Nigeria as a developing country 

further triggers power instability. The industrial 

sector frequently consumed in excess of 50% of the 
energy supplied and this generates tension between 

economic development goals and the limited energy 

supply. In Nigeria, like other developing countries, 

electricity supply has not been able to meet the 

growing demand in the various sectors of the 

economy. This resulted in the operation of industrial 

and commercial establishments below their 

production capability. 

1.6. Residential  

The types of household appliances influence the total 

power consumed. Frequently, in Nigeria, power is 

needed for these common household appliances, 
water heaters, lights, fridges, freezers, air 

conditioners, televisions, radios or music sets and 

computers. In 2014, the residential sector consumed 

over 50% of the country’s total supply and is 

subsequently the largest electricity consumer in 

Nigeria. In Nigeria around 55% of the population 

have electricity with an average household consisting 

of 5 people. This is very low compared to China 

(99% and 3 respectively) and most wealthy countries 

with an average household size of 2.5 people [18].  

 

1.7. Agricultural sector 

Although this study could not find credible data on 

the actual energy consumed in the agricultural sector, 

it is logical to conclude that a reasonable amount of 

energy would be required for production. Agriculture 

requires fuel or electricity to operate machinery and 

equipment, for lighting, and to cool or heat buildings. 

Also, power is required for irrigation, fertilizer 

production, transportation and the preservation and 

processing of agricultural produce, etc. As it stands 

today, a lot of agricultural products   spoil because of 

poor preservation due to inadequate and frequent 

power outages in Nigeria. This normally causes 

produce shortages resulting in commodity price 
hikes. Providing adequate power for socioeconomic 

wellbeing 

 

V. ENERGY AND THE SUSTAINABLE 

DEVELOPMENT GOALS 

 

Sub-Saharan Africa is rich in energy resources but the 

energy supply in the region is poor and inadequate. 

The region that accounts for 13% of the world’s 

population but has just 4% of its energy demand. 

Availability of clean, adequate, reliable and 

affordable energy is significant to stimulate 
socioeconomic growth of SSA. In recognition of the 

significance of energy in advancing human 

development, United Nations includes energy for all 

in 2030 a component of Sustainable Development 

Goals (SDGs) in 2015. For the first time attention 

was given to energy to promote access to clean, 

affordable, reliable and sustainable energy for all by 

2030. Access to modern energy is the centre of the 

solutions to the onerous challenges confronting the 

region, such as air pollution, low levels of life 

expectancy, unemployment and lack of access to 
essential healthcare services. 

 

VI. THE CRITICAL ACTIVITIES REQUIRED 

BOOST THE SECTOR 

 

It is obvious fact that adequate electricity supply 

promotes socioeconomic activities of a given region. 

The supporting components of quality, adequate, 

affordable and sustainable electricity supply system 

are adequate electricity generation; efficient 

transmission and distribution; and domestic 

manufacturing of power equipment. Therefore, in the 
dwindling power sector in SSA, creative and 

innovative ideas that reflect global sustainability 

trends are required. Industrialisation, urbanisation and 

the socioeconomic wellbeing of the region depend 

largely on efficient supply of clean, adequate, 

affordable and sustainable power. Effective electricity 

supply relies on the careful and logical handling of 

these critical activities ‒ power generation; 

deployment of renewables; efficient power 

transmission and distribution to consumers; 

infrastructure for domestic manufacturing of power 
equipment; management of power supply to meet 

population, industrialisation, and urbanisation 

growths; and national power infrastructural 

development planning and enabling policy for power 

sector investments. 

 

CONCLUSION 

 

The rise in urbanisation and industrialisation 

observed in the region will continue and machinery 

will need modern power to run and resident will 

modern power to cook, light and other domestic 
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activities. Adequate and quality power provide the 

needed manufacturing for GPD growth and to create 
socioeconomic balanced system. The region’s 

socioeconomic snail pace development requires 

energy status change to stimulate and reinvigorate the 

economy; from energy deficit to energy rich region. 

The present high rate of unemployment, poverty, high 

cost of production and services, etc. that are ravaging 

the region are directly related to level of energy 

available. Access to clean, affordable, adequate, 

reliable, and quality power supply has no option if the 

region must experience rapid socioeconomic 

development. Therefore, energy security, energy 

equity, and environmental sustainability is the 
foundation of SSA’s economic success and global 

competitiveness. 
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