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II. Abstract  
 

 
Energy is the heart of development; hence generating a sustainable type of energy is among the primary 

focuses for developed nations, especially during the last decade. At the same time, the necessity of change 

towards renewable energy sources is even more crucial for the part of the world which cannot provide 

energy to their population and strongly relies on fossil fuels, increasing the climate change challenges for 

the whole world.   

  

In Nigeria, around 60 million people do not have access to electricity. Nigeria is the most populous country 

in Africa, the second-largest economy in Africa and the 7th larger exporter of petroleum globally. At the 

same time, it is one of the most energy-poor countries in the world, which makes it the perfect candidate 

for our research on sustainable energy generation. We aim to understand what the barriers behind the 

underdevelopment of renewable energy technologies in the country are, despite its potential. As such, the 

guiding research question of our study is: "What are the barriers to renewable energy development in 

Nigeria and how to overcome them?"  

  

To identify the barriers, we conducted a macro analysis of the country using the PESTLE framework. 

Resultantly, we gained a wide picture of Nigeria. With the data gathered about the country, we could 

classify the relevant factors in a SWOT analysis and used the results -mainly threats and weaknesses- to 

define the barriers to the development of RETs in Nigeria. We identified and described these barriers 

using the framework provided by Painuly and his General Barrier Theory.   

Accordingly, we found that there are several barriers hindering the development of renewables in the 

country, which we divided into sections such as institutional, financial & economical, social and 

technological. Most importantly, we highlighted how the institutional environment is at the basis of most 

of the hindrances found in our analysis.   

  

To conclude, we ended our work with some advice for future research and a review of steps to improve 

the Nigerian situation in the renewable energy sector.  

For the former, we advised future researchers on how to build a thorough analysis using the different 

frameworks we adopted, with the addition of primary data and direct interaction with stakeholders. The 

latter included measures to facilitate the development of renewables in Nigeria, from incentivising 

investors to improving the population's awareness. 
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1. Introduction  

 
The first chapter of this thesis will introduce the reader to the reasons behind the topic choice. We 

will walk the reader through the process that led us to the formulation of our research question. 

Before analysing the topic of the development of renewable energy in Nigeria, the barriers it faces 

and how to overcome them, we will discuss our personal interest in the subject and how we defined 

our objectives.  

 

1.1 Introduction to the topic  
 

“Access to Energy is at the Heart of Development” (The World Bank, 2018).   

We started our journey thinking about how much economic development is dependent on electricity 

(Zahid, 2008). Since the industrial revolution, access to energy has shaped the world. It is interesting 

how some parts of the world reached 100% of electricity access, whereas there are countries where 

energy is still considered a luxury. Once again, energy could be a fundamental factor towards the 

growth of the region and the well-being of the population (Zahid, 2008).  

As students who are passionate about sustainability and growth, what struck us was to look at the 

data from the field and see how the African continent, but especially Sub-Saharan Africa, is still being 

left behind just as it was a couple of decades ago. When comparing this region with other emergent 

markets -and developing countries- the difference is clear. Africa’s access to electricity is today 57%, 

and this makes it difficult for the continent’s economic development and prevents it from reaching its 

potential (European Investment Bank, 2016).  

Moreover, this lack of electricity access is recognized to be one of the primary reasons behind the 

current status of electrification in SSA. According to a Daily Chart published on The Economist 

(2019), despite the worldwide growing demand for energy, Africa is still lagging behind when it 

comes to electrification. Home to almost a fifth of the global population, the continent only accounts 

for less than 4% of electricity use. While North Africa is steadily increasing its percentage of the 

population with direct access to electricity, more than half of the population of SSA -about 600 

million people- are still in the dark (data retrieved from IEA report, Nov 2019). Looking at the World 

Bank visuals from 2018, it is clear that almost all countries with less than 50% access to electricity 



   

 

 8 

are located in Africa (look at the graph below). On the other hand, a big part of the territory of the 

continent is richly endowed with fossil-based, which makes it difficult to understand the reason 

behind the low access to energy (IRENA, 2019). Nevertheless, the dependence on conventional 

energy will bring economic, environmental and social constraints.   

 

Figure 1. World Bank, Sustainable Energy for All (SE4ALL) database from the SE4ALL Global Tracking Framework 

led jointly by the World Bank, International Energy Agency, and the Energy Sector Management Assistance Program. 

 

With the necessity of improving the electric condition, a further step in the process was to focus on 

the world's unsustainable past practices when it comes to energy production. For more than a century, 

fossil fuels (such as petroleum, natural gas and coal) have been the primary source of energy 

production worldwide.   

The environmental impact has been enormous. To list some, Carbon dioxide (CO₂) emission is the 

primary driver of climate change (Ritchie & Roser, n.d.); hence it needs an urgent reduction. 

Moreover, fossil fuels strongly contribute to the local air pollution, which is linked to premature 

deaths every year (Ritchie & Roser, 2019). Several studies in the last decades have analysed the 

impact of the combustion of fossil fuels. It is believed to be the leading cause of the change in the 

atmospheric composition, producing air pollution that interacts with human bodies in different ways. 
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From direct inhalation and ingestion to the contamination of food and water, there are different routes 

for pollutants to enter our bodies (Kampa and Castanas, 2007).   

For example, according to a 2002 report by the World Health Organization, as reported by Autrup 

(2005), around 800,000 yearly deaths and 4.6 million lost life-years are a result of air pollution (data 

relative to 2002).  

 

The new environmental conditions are strongly increasing the necessity of a shift from fossil fuels to 

renewable energy sources. The effects fossil fuels technology has had are significant, both on the 

environment and humans' health. As a result, researchers argue that it is no longer time for fossil fuels 

and carbon as the primary energy sources. For all these reasons, renewables have proved to be a hot 

topic for discussion in the energy field for the past decades, bringing together all leaders across the 

world and creating the global goal of exploiting them to improve living conditions worldwide.  

We will discuss why we think renewable energy might be an answer for improving environmental 

conditions worldwide and increasing electricity access in developing countries.  

Finally, seeking both a more sustainable future and better electricity conditions around the globe, we 

investigated the continent with lower electrification access.   

  

Research showed us how Africa is facing an enormous energy challenge due to a growing population 

and really slow energy progress (IRENA, 2019). Although Africa's economy is growing at 

unprecedented speed, one of its core challenges is energy, which stops its development (IRENA, 

2019).   

As established by the International Renewable Energy Agency, Africa is rich in renewable energy 

sources, including hydro, solar and wind.   

Looking at different reports of specialised agencies, it is visible that all of them share the same thought 

that Africa has the potential to satisfy the continent's energy demand completely.   

Consequently, the question that naturally came to our mind was "What is stopping Africa from 

sustainable energetic progress?"   

To conclude, the potential of the continent and its status quo created the basis of our interest. 
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1.2 Country focus: Nigeria  
 

In our reflective sessions at the start of our research, we firstly focused on the Sub-Saharan region, as 

it is one of the main areas with electrification issues today. However, SSA countries cannot be 

considered as one unique reality. After we started our research, we realised that despite there being a 

common thread of practices and habits when looking at renewables in those countries, each one of 

them has a different story and plan for future development of RETs (renewable energy technologies). 

Therefore, we decided to focus our attention on one specific country, one that would have peculiar 

characteristics to make our work relevant and hopefully serve as a basis for further research. In this 

way, our study could represent a starting point and an example to analyse the topic of barriers to the 

development of renewable energy technologies in other developing countries, which might need 

similar effort.  

The reasons behind our choice of Nigeria among all SSA countries are several.   

First of all, Nigeria is the most populous country in Africa and the 7th globally. According to the 

journal The Economist, Nigeria is considered "Africa's new Number One" since it seems to be one of 

the leading economies in Africa, surpassing in 2013 South Africa as the continent's biggest economy 

in terms of GDP. In 2019, the country produced $ 448 bn against the $351 of South Africa (World 

Bank). According to these numbers, it is ranked as the 26th country globally for GDP, which 

dramatically drops to it being the 139th/189 if considering per capita figures. This paradox shows that 

the growth in national production still does not match the huge, ever-growing population.  

Secondly, Nigeria is among the biggest exporters of petroleum. In fact, since 1974, 90% of Nigeria's 

export income depended on oil. A paradox is that although the substantial resources, fossil fuels are 

not exploited internally in the country due to the public energy sector's inefficiencies. Accordingly, 

even though the economy is one of the most developed in Africa, the country lacks energy, leaving 

half of the population without electricity supply and harming the nation's development.   

Altogether, the fast population growth rate, the high dependence of the economy on petroleum (non-

renewable and exhaustible source) represented a good basis for considering Nigeria as the perfect 

candidate for our analysis. This can be afterwards expanded to more countries in SSA, taking into 

consideration any relevant differences among them. Also, with our analysis, we wish to understand 

why the country with the largest population and economic production in Africa, which one would 
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assume to have a great powering system, is still not able to provide energy for its inhabitants, even 

though there is the potential to do so. To further explain, our analysis is not focused on renewables 

just for their own growth, but as a means for the country to fuel higher general growth in all sectors. 

 

1.3 Problem statement 
 

Painuly (2001) argued that renewable energy has the potential to play an essential role in providing 

clean energy to the population of developing countries who as yet have low access to energy and 

almost no access to clean energy. In addition, renewable energy sources are not only necessary to 

establish a sustainable shift, but they are also cost-competitive with conventional energy in several 

applications (Painuly, 2001). In the specific case of developing countries, renewable energy might be 

a solution to the inefficiency related to the energy sector. In developed countries, efforts related to 

increasing the renewable energy share are also coming from environmental considerations. Our 

research will seek to find the reasons that do not permit the potential for renewable energy to be 

exploited in Nigeria. In fact, in later sections, we will analyse and describe the potential for 

renewables in the country of interest, its current state of development, to then focus our attention on 

the barriers behind the investment of renewable energy in Nigeria. Moreover, our intention is to 

develop strategies to overcome those barriers to reach an adequate environment for economic 

progress. 

 

1.4 Research question 
 

In the light of the issues explicated in the above sections, the thesis seeks to investigate the following 

research question:   

Research question: “What are the barriers to the development of renewable energy in Nigeria, 

and how to overcome them?”  

We used this research question as the overarching lead in our work, which we broke down into sub-

questions to more easily focus on each of its components. The sub-questions themes that emerged 

are:  
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What is the renewable energy scene in Nigeria? Which factors can be considered as barriers to RETs 

development? And how to identify them? What can institutions do to help overcome these barriers?   

The relationship between the abundance of energy’s resources and economic development represents 

a tremendous paradox in Nigeria. Significant income from oil and abundance of energy resources – 

including oil, gas, coal, hydro, biomass and solar radiation, has not led to general growth for the 

country (Nigeria’s Renewable Energy Master Plan, 2005). Indeed, domestic energy production has 

remained nearly static over the years of phenomenal export of oil and gas and sometimes has even 

decreased. The GDP (without the exported oil component) has remained static or even decreased over 

the same years, while oil and gas export has grown. However, as mentioned in the Renewable Energy 

Master Plan of 2005 developed by the Nigerian’s government, the growing general consensus that 

renewable energy resources could play an increasing role in meeting the development challenges 

facing Nigeria today. These challenges include accelerating economic growth, reducing poverty, 

promoting human development and addressing environmental concerns. The aim of the research is to 

analyse the reasons behind the gap in investments in renewable energy in Nigeria.  

In order to do that, we will first analyse what the barriers which affect the development of renewable 

energy in Nigeria are. A further step is to understand how to overcome the different barriers found to 

be relevant in our study.    

 

1.5 Scope and Delimitation  
 

Both the scope and the several delimitations shall be mentioned in this chapter to shed light on the 

deliberate decisions taken by the authors of the project.  

The country's selection was chosen because the projected growth and the electricity demand makes 

it interesting and relevant for project developers in the future ahead. To mention some, there is an 

increasing current concern about Nigerian's growing population and its need for power. The 

International Energy Agency (IEA) expects demand for electricity in Nigeria to rise faster than the 

region's GDP growth, at least for the next 25 years. It was impressive for us to see the number of 

people who have no access to electricity, although the country has plenty of resources such as coal, 

gas, and oil, which is the country's primary source of income. And this is only forecasted to increase 

in the future.   
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Accordingly, even though general awareness about developing countries' necessities is increasing 

worldwide, it is not enough to attract investors. What has been done so far is not enough, and larger 

investments than the ones already forecasted are needed. While a bulk of investments will need to 

come from the private sector, public capital providers (multilateral and national development 

institutions) have a fundamental role in mobilising private resources (IRENA, 2019).   

Hence, our project does not want to leave the private sector apart. The private sector development has 

been identified by the African Development Bank as the biggest priority because of its side benefits 

provided on the economy, such as growth, higher income and employment. It also increases hope by 

raising more opportunities for everyone. As mentioned by the African Developed Bank, investing in 

transition countries such as the Sub-Saharan African ones can not only be an opportunity of change 

for the country itself but can be a real financial opportunity for profits. However, it is still difficult 

for countries in transition to attract private investments. Private investors are reluctant due to the lack 

of financial incentives, unfavourable business environments, weak institutions and informal 

asymmetries (African Development Bank, 2018). Resultantly, we decided to dig into the up-front 

investment barriers that prevent Nigeria, especially related to the energy sector, from attracting 

private investors. This means focusing on the rule public capital providers have.  

Hence, a further delimitation was to conduct initial research on the macro situation instead of 

developing a micro analysis on the cost/benefits of single investments. Therefore, our macro-analysis 

will contribute to the research discovering why Nigeria - and perhaps other SSA countries which 

follow the same fate - does not represent a major investment site despite its enormous technological 

potential. Plus, we will investigate what the steps necessary to change this are.   

Therefore, the thesis' development will make us able to point out the main barriers and how, with the 

will of the government, those barriers can be overcome. Accordingly, the problem owner is not a 

single investor but the policymakers and whoever is responsible for making Nigeria an attractive 

investments site to single investors. These would be the country' governmental entities responsible 

for the energetic development, international organisations active in this field such as the World Bank 

and similar entities, as well as other institutional investors, including foreign countries' governments. 

Along this line, in a later section, we will discuss the contribution of foreign nations like the US, UK, 

China to Nigeria's renewable energy development.  
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In order to develop a thorough analysis, we will first use the theoretical framework of PESTLE to 

distinguish Nigerian characteristics. Furthermore, we will divide the peculiarities based on a SWOT 

framework, and following the literature review insights, we will identify the barriers that are harming 

Nigerian sustainable energy development. In conclusion, also based on literature surveys, we will try 

to suggest possible remedies which can be of inspiration for governments themselves.    

A further delimitation of our research is the focus on Nigeria, which makes the study more relevant. 

Although the whole SSA area faces similar energy's challenges that Nigeria does, focusing on one 

country could allow the authors of this project to dig deeper and suggest solutions meant for the 

specific country's environment. Despite the similarities, the same analysis would probably face 

different results in other countries of the area.   

Finally, one could ask why we think that electrification's growth should only be obtained through an 

increase in investments in renewable energy and why it would not be possible to stick to the status 

quo and continue on the same path, exploiting carbon fossil fuels. This is mainly based on the 

following authors' reasons. First of all, we considered the inefficiency of the status quo, primarily 

based on fossil fuels exploitation. The country did not succeed in providing energy for the biggest 

part of the population despite the substantial number of resources. Another reason is the global 

necessity towards a shift in the way energy is produced, which no longer permits fossil fuels to be the 

protagonist for the modern development of countries. 

 

1.6 Structure of the thesis 
 

This first chapter of the project, the introduction section, is meant to provide the reader with a general 

overview of the thesis’s topic and different delimitations. This will help align the reader with the 

choices made by the authors and facilitate the understanding and importance of the research and 

analysis.  

Chapter 2 will host the literature review. The literature review is divided into two main parts: the first 

part is needed to understand the urgency towards a sustainable energy production shift. The second 

part will address what researchers have investigated so far about barriers in renewable energy with a 

further specific section that will take into consideration the different suggestions of researchers to 

overcome the aforementioned barriers.   
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Chapter 3 will guide the reader through the methodology, where the authors explain how the research 

has been conducted, including the philosophy of science, the approach used, strategy and data 

collection, and the frameworks used in the analysis.   

In Chapter 4, the analysis will be conducted. It will be structured into three main parts. After a brief 

presentation of the country, the current energy status and the investments made so far in the renewable 

energy field, we will begin with the complete analysis of the country using the PESTLE model. The 

findings of this first part of the analysis will be further used into a SWOT model to give the reader a 

first impression of what are the good points of the country and what is not working properly.   

Chapter 5 will present the findings of our research by combining what the authors investigated in the 

previous section with the literature study.  

Chapter 6 will give space to a discussion that will address the findings of the analysis to the research 

question. Therefore, based on what acquired from the literature review and what discovered through 

the analysis, the authors will point out the main barriers that do not permit Nigeria to be an attractive 

investment site. In addition, suggestions to overcome those barriers will be given.   

Chapter 7 will present the conclusion of the thesis project and further perspectives for future research 

on the topic.    
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2. Literature Review  

 

The purpose of our literature review is to provide the reader with the already existing theories which 

cover the topic of our interest. The structure of our literature review will be the following:   

The first half will be based on the difference between renewable energy sources and fossil fuels. Our 

purpose in this section is to point out the benefits that sustainable technologies generate, in terms of 

environment, health-related issues, financial costs and efficiency. In order to do that, we will refer to 

academic papers which present renewable energy in general and others which examine the 

implementation of renewable energy technologies in other countries and their related barriers.   

In the second half, we will move our attention towards the barriers to renewable energy development 

and how to overcome them. The key element in our research is to investigate the theoretical reasons 

behind the slow spread of those technologies, especially in some areas of the world. Hence, an 

overview of researchers’ perspective about these barriers will be here presented. 

 

2.1 Why is renewable energy important?  
 

After the 1970's energy crisis, the relationship between energy consumption and economic growth 

has been studied thoroughly, and research suggested that energy has a high positive correlation with 

economic growth (Zahid, 2008). The author argues that energy is the key to economic growth, given 

its involvement as an essential input in many production and consumption activities. In fact, energy 

is also responsible for at least half of the total growth of the modern economy, whereas it only 

accounts for 10% of the total costs related to it (Zahid, 2008). As shown by the World Bank 

Development indicators, the consumption of energy heavily influences the wealth, health, nutrition, 

water, infrastructure, education, and even life expectancy of individuals.   

It is visible how energy development has improved people's lives throughout the last 50 years. Since 

the industrial age, billions of people's lives have changed, and thanks to energy, they were able to 

enjoy an unprecedented level of comfort and mobility (Ahuja & Tatsutani, 2009).   
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Today's energy is generated mainly from the combustion of fossil fuels. Thanks to them, today's world 

is almost unrecognizable from how it was in the early 19th century, making fossil fuels the lifeblood 

of the modern economy. 

On the other hand, fossil fuels pulled millions out of poverty only in some regions of the world. 

Nowadays, we register that 13% of the world does not have access to energy (Ritchie & Roser, 2019) 

while highly developed countries register at the same time 100% access to electricity. As a result, the 

percentage of electrification in low or middle-low-income countries is really small. As an example, 

only 8.8% of Chad's population has electricity access. This means that for some countries, such a 

"modern world" economic development will continue to be a challenge for the next few decades 

(Ritchie & Roser, 2019). As visible from Figure 2 below, basically 85% of the globe has on average 

100% electricity access. What comes clearly out of this picture is the really low electricity rate 

characterizing Sub-Saharan Africa, ranging from 0% to 50% in different areas of the region. 

 

Figure 2. Electricity access - share of the population with access to electricity. OurWorldInData, 

2016. 

To have an even clearer idea of the global energy situation, Figure 3 below shows the total number 

of people without access to electricity (2016). As we can see, the worldwide average falls in the first 
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interval (0-500.000 million). However, the situation changes drastically when looking at both Africa 

and India, where in some areas more than 100 million people live without access to electricity. 

 

Figure 3. Electricity access - number of people without access to electricity. OurWorldInData, 

2016. 

Hence, fossil fuels have provided electricity to the big part of the world, leaving some of it behind.  In 

addition to what just argued, fossil fuels’ criticism has increased in the last decade because of the 

greater attention given to climate change issues.  

To begin, when in the process of energy generation fossil fuels are burned, they release big amounts 

of carbon dioxide in the air. Carbon dioxide, which is a greenhouse gas, contributes to the increased 

heat of our atmosphere, which causes global warming. The risks related to global warming are 

several, from sea level rise to extreme weather, passing through biodiversity loss and animal species 

extinction, as well as scarcity of food. According to the Intergovernmental Panel on Climate Change 

(IPCC), carbon dioxide is generated from different things, but the biggest share (89%) is indeed 

generated from fossil fuels.  

In addition, several studies over decades have shed light on the severe consequences of combustion 

of fossil fuels and carbon, and their effects on animals and humans. In her 2003 study on “ambient 

air pollution and health”, Katsouyanni lists combustion of fossil fuels as one of the main reasons 
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behind air pollution. Nowadays, scholars refer to this phenomenon specifically as “anthropogenic air 

pollution”, which comes from ancient Greek language, meaning generated by man. In particular, one 

of the results of Katsouyanni’s study is nitrogen dioxide (NO₂), produced by power plants, fossil-fuel 

burning industries and as emissions from vehicles. This substance, both alone and in correlation with 

other pollutants, was found to increase the chances of respiratory disease symptoms and illnesses, 

and reduce pulmonary function.  

Another substantial issue related to fossil fuels is their non-renewable nature. Even though nations 

around the world are actively trying to reduce fossil fuels dependency, the demand for energy is rising 

(Howarth, 2019). For decades, scientists have been using a varied number of factors to make forecasts 

about when the world would run out of fossil fuels, which have been exploited for 200 years. 

However, a general estimate, given today’s rate of usage, and given today’s known reserves, is that 

fossil fuels will be depleted by 2060 (Howarth, 2019).  

Nevertheless, as Covert et al. (2016) discussed in detail in their article, with the current technological 

advances which are making fossil fuels’ extraction cheaper and more and more effective, it is unlikely 

to imagine quitting exploiting them any soon, unless a joint effort from all governments puts such 

high taxes on them to deter away from their use. Again, that is very unlikely to happen in the next 

future, despite the fact it is much needed. Even more so, if in addition to the renewed affordability of 

fossil fuels we consider the undeniable high energy density, which means we can derive more energy 

from oil than from any other source -from the same volume of fuel. Furthermore, the political and 

power games behind that market are too great to be left behind so easily. 

Even from an economic standpoint, high reliance on fossil fuels as a main income source can be the 

cause of even greater economic and political instability. This is due to the high volatility experienced 

in the field. Of course, volatility can be seen both as positive and negative, based on the direction in 

the change of price compared to the demand/supply. According to some authors, though, the impact 

of bad volatility is generally stronger than the good volatility and can be at least twice as high as the 

good one. Lyu et al. (2021) say from their time-framed forecast that “economic uncertainty shocks 

cause relatively more bad volatility movements”. Thus, a mix of energy sources, with growing 

relevance given to renewables, might help developing countries reach higher stability towards a 

sustainable future growth. 
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Altogether, it makes renewable energy (RE) the way forward: it is especially looking at developing 

countries that we can understand how important it is to promote a shift in the sources of energy. In 

agreement with many scholars on this statement, Laumanns et al. (2004) write about the benefits of 

the utilisation of renewables in developing countries, and why developed countries should also help 

them reach their goals. According to the authors, renewables can play a role in the solution to the 

problem of insufficient electricity supply in many developing countries. This is due to the fact that 

traditional centralised generation of electricity implies the presence of a well spread transmission 

system that covers the whole territory, to bring that energy in all corners of a country. In a lot of 

developing countries that is not possible, due to the high costs related to the extension of the power 

grid and necessary upgrade to the existing, often unreliable, infrastructure. Looking in this direction, 

development of “technologies such as solar home systems, small hydro power stations, or small wind 

power plants can be used for a decentralised supply of electricity” (Laumanns et al. 2004). 

In addition to the costing matter, there is the whole discussion about the aforementioned consequences 

of fossil fuels’ combustion on the environment and human health. Renewables represent a way to 

fight that, too. According to the same authors, operating solar and wind power plants does not 

contribute towards air pollution nor do they emit greenhouse gases. 

Also, the great availability of fossil fuels in some developing countries has led their governments to 

rely too much on them, creating wealth that is unequally distributed among the population, not 

ameliorating the poverty situation (Laumanns et al. 2004). Some other countries, instead, which do 

not own all those reservoirs of fossil fuels, are forced to import them in lack of better energy solutions. 

“The energy systems of developing countries are particularly dependent on oil and coal”, the authors 

write. Other sources of energy - renewable ones in particular - are paid very little attention. A strong 

push for renewables would also be of help in this matter: it could represent a way for developing 

countries to stop relying so much on imported fossil fuels and generate their own non-polluting 

electricity. 

We have gone through some studies and data condemning the use of fossil fuels and promoting the 

more sustainable renewable energy for the future. By the way it looks, it would seem like a natural 

choice, yet, after decades since the development of the first renewable power plants, the reality still 

sees more than 80% of the global energy consumed coming from fossil fuels (Ritchie & Roser, 2020). 

What is then stopping this energy revolution? What are the factors hindering a wider adoption of 

renewable energy, especially in those countries that need it the most? 
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In the next section, we will go through the research that served as a basis for our analysis. We will 

review different theories regarding barriers to the development of renewable energy, linking them to 

the main source provided by Painuly (2001) and his “General Barrier Theory”. This cross-comparison 

of several different studies will give us a wider foundation on which to build our analysis of barriers 

-and how to overcome them- in the specific case-country selected for our study, Nigeria. 

 

2.2 Barriers to the development of Renewable Energy 
 

 

2.2.1 General Barrier theory 
 

As investigated in the previous section, Renewable Energy Technologies (RET) are not only the 

answer for an urgent concern about the global environment, but they might be the key for those 

countries which have no access to energy to improve their life conditions. Painuly (2001) clearly 

states that: “Renewable energy has the potential to play an important role in providing energy with 

sustainability to the vast populations in developing countries who as yet have no access to clean 

energy. Although economically viable for several applications, renewable energy has not been able 

to realise its potential due to several barriers to its penetration.”   

Hence, a natural question that arises in our investigation is: “What is stopping the development of 

renewable energy technologies from happening?”   

As argued by Painuly (2001) an analysis of the potential of a certain area, in the renewable energy 

field, cannot be developed without considering the barriers to its development. Only after having 

defined those, a particular plan to overcome them can be developed.  In addition to his study, other 

several authors tried to outline the logic that hinders these efficient technologies from being 

implemented. As Painuly suggested, the potential of a country in renewable energy development can 

be divided into technological potential, economic potential and techno-economical potential.  

A thorough investigation of Painuly’s barrier categories allowed the author to identify six different 

factors: Market Failure, Market Distortions, Economical and Financial, Institutional, Technical, and 

Social, Cultural and Behavioural. We will here outline these categories and the potential barriers they 

entail. 
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2.2.1.1 Market Failure and Market Imperfection 

Painuly’s framework starts by introducing the barriers related to market failures. “Market failure is 

the economic situation defined by an inefficient distribution of goods and services in the free market” 

(Boyle, 2020).  

In Painuly’s work, there are several barriers related to this topic, such as highly controlled energy 

sector, high transaction costs and investments required, lack of information and awareness, lack of 

competition. It is a very broad category, which touches a few topics - like the costs and investments 

required, restricted access to technology - that we will further analyse more specifically in later 

sections such as financial and technological. The author himself admits that barriers’ categories can 

overlap due to the intricate interrelationships between markets’ actors in any field. Some of these 

barriers can be found in different categories at the same time. Here, we will focus on the market 

imperfections which directly affect the energy sector.  

To begin, it is worth it to look at how a market is organised, whether free competition is established 

or there is control from one (or a few) companies. Historically, the energy sector has been strongly 

controlled by public institutions because of the high cost required for maintaining and running such 

a system.  

Skytte (1999) states how even the progressive countries of northern Europe started liberalising the 

energy markets a couple of decades ago. In regional monopolies (like energy in most countries), they 

usually run a costly, non-effective service to customers due to lack of investments in R&D and 

competition.   

However, according to the author, even after the liberalisation other market failures remain, like the 

exploitation of the market by the dominant supplier.   

In any case, the risks are even higher when looking at the development of renewable sources. The 

costly adjusting process can be even harder to complete if the technology has to change to RETs, 

disincentivising the entry of more competitors, leading to higher costs for consumers.  

In fact, monopolies can be interpreted as a market failure hindering the development of renewable 

energy technologies (Painuly, 2001). Sen & Ganguly (2017) suggested that this failure happens 
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because when there are a smaller number of participating organisations, the system becomes highly 

centralised and hence impossible for smaller supply technologies to spread. Still today, there are many 

countries where the energy sector is not private, which represents a high disincentive to investors.  

Another factor that can indirectly hinder the development of RETs is how much the energy sector is 

controlled by the government. Many developing countries present energy systems particularly 

dependent on oil and coal (Laumanns et al. 2004). Due to the high reserves of fossil fuels and the 

consequent importance of their exploitation for their national economies, activists of renewable 

energy are left with little power to foster change.  

Infrastructure conditions are also fundamental, as their absence or underdevelopment could be a great 

blockage for the development of investments. In fact, it will firmly increase the cost of the product 

for customers. In this case, we are referring to both the power plants for the production of electricity 

and the whole system of transmission to its users.   

Technology can be not available at all or available at high costs, and thus investors would have 

restricted access to it. Generally, the projects can also be affected by high transaction costs. We will 

further detail these topics in the section about technological barriers. 

 

2.2.1.2 Market Distortions 

As argued by Painuly (2001), market distortions are everything that can undermine the development 

of the sector considered. Hence, it is about how not favourable the market is in the area investigated, 

making the new technology cost-effective (Painuly & Reddy, 2004).   

When it comes to the renewable energy market, a distortion can be the country's over-reliance on a 

conventional energy resource (Painuly, 2001). According to the BP Statistical Review of World 

Energy 2019, coal contributes to about 64.8% of the world electricity generation and plays a crucial 

role within the industrial sector. In addition to that, the infrastructural changes needed for a switch 

are considered prohibitive, both in terms of costs and time (Kariuki, 2018) and especially for 

developing countries.   

An interesting question raised by Gross in 2020 is "Why are fossil fuels so hard to quit?". The author 

points out that the common blame towards fossil fuels' companies that has been going on for years 

now was not enough for policymakers to enact policies for fundamental changes. The reason for that 
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is the convenience of fossil fuels. In fact, compared to fossil fuels, renewable energy technologies 

require high initial investments costs and further high market prices, sometimes even unaffordable, 

especially for developing countries' consumers (Kariuki, 2018). Consequently, because people would 

prefer the cheapest option in most cases, renewable energy suffers unfair market competition from 

fossil fuel technologies. Moreover, fossil fuels are more attractive because of their higher energy-

dense nature, compared to other resources of energy (Gross, 2020). For example, gasoline/diesel 

carries 45.8 MJ/kg of energy, natural gas even 53.1 MJ/kg, while wood only carries 19.8 MJ/kg. 

Nevertheless, convenience and energy density are not the main arguments that make fossil fuels 

resources still the primary source today. Gross (2020) refers to politics as being the biggest challenge 

for renewable energy evolution. Switching to renewable energy sources means remaking a multi-

trillion-dollar industry that lies at the centre of our economy and our lives. Investments from 

governments are required. However, the author suggests that those investments are both uncertain 

and show benefits only in a long-term period, and therefore they generally are not the first interest of 

politicians, who focus on short term benefits that voters can see.  

Investments are affected by public subsidies which can distort investments' cost decisions (Beck, 

2016). Those public subsidies can take different shapes: taxes incentives, R&D spending, liability 

insurance and leases. The presence of extensive subsidies for fossil fuels is one of the biggest barriers 

to renewable energy development today because of the competitive disadvantage that they create 

(Beck, 2016).  

The renewable energy sector should receive financial, institutional or educational support from the 

government (White et al., 2012). Financial and institutional support can create positive externalities 

such as facilitating the efficient development of a new market, to then create the basis for private 

investors to jump in (White et al., 2012). 

While private firms' response is primarily driven by profits, governments should act towards social 

welfare (White et al., 2012). As an example, feed-in tariffs promoted by the governments in the UK 

and Germany reduced the costs to consumers, as well as the EEG (Erneuerbare-Energien-Gesetz) 

increased the general share of renewable energy. Nevertheless, the government's intervention remains 

useless if the market failure persists (White et al., 2012). If the positive externalities are not created 

by governments, the negative externalities which undermine RETs will stop their development. As 

Painuly argued, negative externalities can be high-tax policies or trade barriers as well as high initial 
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capital costs. Higher initial capital costs mean that RETs provide less installed capacity per dollar 

invested compared to conventional energy sources. On top of it, such investments can face high taxes 

and import duties which can exacerbate the high first-cost considerations relative to sustainable 

technologies and fuels (Beck, 2016).     

 

2.2.1.3 Economical and Financial 

Besides the actual needs of clean energy investments, like every decision that involves stakeholders 

and money, it necessarily needs to be economically and financially viable. As a result, the overall 

cost reduction of RE technologies is needed.   

As stated by Lee (2019), financing is a crucial part of the development of a functioning renewable 

energy system. The author defines its price as one of the main barriers to a wider adoption of RES. 

Among all financial factors that play a role in this game, Painuly (2001) identifies several potential 

barriers such as economic viability, high cost of capital, high up-front capital costs for investors, lack 

of financial institutions to support RETs and more.  

However, investors’ decisions are highly influenced by the higher risk for projects in emerging 

markets. Considering the insufficient public funding for power infrastructures in most African 

countries, mobilization of the private sector is necessary (Baumli and Jamasb, 2020). In order to 

attract private investors, it is essential to design policies that incorporate delineation of both financial 

and non-financial drivers. According to Owusu-Manu et al. (2021), in their work on the challenges 

in financing RETs, one of the main factors is “intrinsic economic challenges”. This depends on the 

risk vs reward imbalance, long payback periods for RE, high upfront capital costs.   

The first means that the perceived risks encountered when investing in RES are too high compared 

to the potential reward expected; this phenomenon is even more critical when setting investments in 

RE in developing countries. Owusu-Manu et al. (2021) quote Firelake Capital (2012) in saying that 

“countries on the low-income spectrum show returns on investments that are highly influenced by 

socio-economic conditions”, and that reinforces the low interest in investing there. Compared to 

conventional energy sources (i.e. coal, oil and others), the development of RES is more recent and 

yet to be fully discovered (Lee, 2019). The relative novelty of this type of investments is another 

factor that hinders their deployment. “Investors normally seek out proven investment vehicles known 

to deliver required remuneration and returns” (Owusu-Manu et al., 2021). Therefore, when historical 
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information on the reliability and remuneration obtainable from these ventures is lacking, investors 

tend to adopt a more conservative and careful attitude. This contributes to higher perceived risks and 

expected compensation.  

To give an example of this, in their study on the barriers to large-scale solar power in Tanzania, Aly 

et al. (2018) investigated these barriers using direct data collected from interviews with both private 

and public investors. Many private investors admitted negotiating debt interest rates for solar power 

projects financing in the range of 20%. On the contrary, the projects supported by the government 

can access favourable conditions from the Development Finance Institutions, with loans at 3-7% 

interest rates. The problem is that these projects are usually fossil fuel-fired power plants or large-

hydropower.  

Secondly, the return certainty is also reduced by the long span of time in which the investment unfolds 

and generates income to reward the investors, which is longer than the projects in traditional energy 

resources.   

To end on the high upfront capital required, Owusu-Manu et al. (2021) cite Pueyo et al. (2017), who 

said that higher costs for REs projects do not only occur at the start-up phase, but “cut across planning, 

procuring and contracting”. Considering how fast the RETs are developing, investments in the field 

are also greatly directed to R&D.   

When looking at public investors, instead, we do not simply rely on the government of the country 

itself, but other countries and international organizations too. As an example of this, let us look at the 

financing situation of hydroelectric dams in Ghana. 50% of them was financed by the government of 

Ghana, with the balance supported by the governments of the UK, the USA and the World Bank 

(Owusu-Manu et al., 2021).   

As mentioned by Laumanns et al. (2004), in Morocco, it has proved to be fundamental to rely on 

foreign investors. The rural electrification programme is being supported by the German KfW Bank. 

At the same time, the project for a 200 MW solar thermal power plant in Aïn Beni Mathar will be 

financed by a loan from the Global Environment Facility.  

From the internal point of view, a barrier to the development of RETs is the lack of government 

subsidies, or better, the large difference between the different types of energy resources. According 

to the 2020 IRENA estimates of energy sector subsidies, based on data related to 2017, conventional, 
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non-renewable energy resources are still attracting the majority of investments worldwide. Looking 

at Figure 4, 70% of them are directed towards fossil fuels. An additional 3% goes towards nuclear 

power, 6% for transport biofuels and 20% for renewable power generation. 

 

Figure 4. Total energy sector subsidies by fuel/source, 2017. Source: IRENA, 2020. 

Moreover, to attract investors, it is necessary to build an incentive scheme, especially in a market 

that, as we said in the prior section, finds itself in an economic setting that already discourages 

investments in the field.   

To be more precise, incentives can be made for both the investors and final consumers. In fact, to the 

former group belong high discount rates, facilitation for the capital access or to lessen the generally 

high up-front capital costs, as well as incentives from financial institutions to support the development 

of RE technologies.   

Even consumers need to be incentivized somehow to prefer clean energy sources compared to 

conventional ones. By increasing the amount of incentives, it is possible to increase the market size.   

We will further detail the types of incentives and strategies to follow in a later section on “how to 

overcome the barriers”.  
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2.2.1.4 Institutional  

According to Painuly, the institutional background of a country can either highly incentivise investors 

in investing somewhere or quickly push them away. Several authors researched what are the political 

and institutional aspects that can generally hinder investments and how they affect other barriers.    

Painuly pointed out several institutional barriers to renewable energy development, such as an 

unstable macro-economic environment, political instability, corruption and clash of interests, political 

commitment, and the lack of transparency. The mentioned situations harm the development of 

renewable energy technologies since they do not facilitate the spread of information to potential 

investors and consumers (Painuly, 2001). In fact, dealing with political risk has represented an 

enormous challenge in the evaluation of investments.  

To start from a financial perspective, it is not easy to quantify the political risk, and it is also not easy 

to include a political risk rate into a quantitative investment analysis because of its strong subjectivity 

(Shimbar & Ebrahimi, 2020). Therefore, political risk affects the majority of foreign direct 

investments, especially in developing countries. Moreover, many economists have defined corruption 

as the "sale of government property for private gain" (Venard, 2013), which could lead to the intuitive 

conclusion that corruption is damaging for the development of a country as a whole. Accordingly, 

Venard (2013) suggests that when civil servants make decisions based purely on their interests, it is 

unlikely to be a benefit to society. Corruption and political instability have been described as a "sand-

in-the-wheel" of development because it could imply the inadequate allocation of resources, fewer 

investments or an increase of economic restrictions and therefore an economic decline (Venard, 

2013).    

According to a piece of research conducted by Uzar, focused on analysing the connection between 

RE and institutional qualities in 38 countries during a period of time from 1995-2015, investments in 

renewable energy require strong coordination, knowledge, infrastructure and experience. In countries 

affected by high political instability and corruption, politicians do not respond to people's preference, 

and hence they experience a reduction in the amount of investments (Uzar, 2020).    

As a result, high-cost investments have a significant risk in high-corruption countries, and the same 

goes for political instability (Uzar, 2020). The lack of professional institutions would make a 

professional relationship between investors and policymakers complicated (Painuly, 2001).    
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In addition, low bureaucratic quality, as well as an insufficient level of transparency, can hinder 

investments in renewable energy because it is crucial in the policymaking and policy implementation 

process (Uzar, 2020). Interesting is Uzar's point of view because, in his research, he classified the 

economic factors such as the economic growth of a country as not inherently favourable for the 

development of renewable energy. That is because he believes that the economic agents might still 

prefer and use cheaper fossil fuel-derived energy. Promoting renewable energy is first a political 

decision, and therefore only quality institutions can develop strategic action plans, considering 

environmental concerns (Uzar, 2020).   

From a legal standpoint, more barriers can be seen in the lack of inadequacy of a regulatory 

framework (Painuly, 2001). Uzar (2020) considered several factors such as the rule of law and the 

independence of the judiciary, the protection of property rights, legislation and investor protection 

and the implementation of contracts. In fact, laws intended to protect the interest groups affect the 

long-term performance and, consequently, the investments. For example, Painuly refers to financial 

incentives as a possible political barrier. Even though getting incentives for the investments has 

already been cited as a financial barrier, it is strongly related to the institutions and their nature.    

There are other factors related to institutions that can hinder investment efficiency and effectiveness. 

An example is the lack of R&D culture, which can influence the level of technology that can be 

adopted. When new technologies such as renewable energy technologies are taken into account, 

especially for developing countries, R&D is necessary (Painuly, 2001). Moreover, as mentioned in 

the market failure section, monopoly and hence the lack of competitiveness can hinder RETs 

development too. The lack of private sector participation undermines the competitiveness and 

efficiency of the market (Painuly, 2001). 

 

2.2.1.5 Technical 

In his work on barriers to the development of RETs, Painuly (2001) includes a category of technical 

barriers. In our research, we will expand this group of factors to include any technical or technological 

aspect that could represent a barrier.  
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The author refers to lack of skilled personnel and training facilities, lack of O&M facilities, lack of 

entrepreneurs, lack of standard and codes, low reliability of products and system constraints. We will 

go through some of these factors and integrate them with other scholars’ views.  

RE technologies are among the most developed and recent. As a result, they required high skilled 

workforces meaning engineers and technicians, to follow the development of RETs from their initial 

planning to the final installation of the parts. Seetharaman et al. (2019) cite Ansari et al. (2016) when 

writing that “incompetent technical professionals and lack of training institutes prevent renewable 

energy technologies from scaling new heights”.  

Ansari et al. (2016) also identify lack of infrastructure as a technological barrier. Especially in the 

case of renewables, like solar power (the resource they focus on in their work), which would be 

typically located in remote areas due to higher radiation potential, but then represent a challenge when 

having to build additional transmission lines. Moreover, not only the infrastructures are usually poor 

in developing countries, the already existing grids and connecting systems need also upgrades or 

modifications to be integrated with renewable energy, which was not thought of when developing the 

original infrastructures (Seetharaman et al., 2019).  

We previously mentioned the novelty and recentness of the RETs. Building on this, Seetharaman et 

al. (2019) write that this factor is linked to a lack of knowledge about operation and maintenance. 

This leads to higher production costs due to the necessary importation of capabilities and knowledge.  

Painuly defined another barrier related to RE technology implementation, which makes it more costly 

than fossil fuels and therefore hard to compete with them. This is the lack of research and development 

capabilities. In addition to the lack of the technology and facilities for R&D, there is also a lack of 

R&D culture to take into consideration. The author, in fact, states that in some countries, something 

that is missing is the acknowledgement that research and development are necessary and worthy of 

investments.  

Belward et al. (2011) stated, in their report on Renewable energies in Africa for the European 

Commission, that “there is a general shortage of energy related information in Africa”. They added 

that this phenomenon is even more apparent when looking at the situation of renewable energy.  
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2.2.1.6 Social, Cultural and Behavioural  
 

Painuly considers this category as one of the biggest around the world. However, several authors have 

studied the social barriers to renewable energy development from different points of view.  

 

In 2011, Pasqualetti suggested that it is the people who are creating the problems and not the 

technology itself. He criticised that a common mistake in the renewable energy sector is that the social 

barriers are underestimated and the public opinion completely disregarded. It is not only about the 

government decision nor the economic and financial perspective because the unacceptance from the 

population can be decisive.  

 

In fact, each step forward prompts more people to begin considering what a future with renewable 

energy means for their lives. As Pasqualetti suggested, barriers can be generic such as the 

unacceptance of the presence of wind turbines on the land, but they can also be site-specific, 

depending on the local natural and cultural sensitivities.  In fact, the author analysed the citizen 

response to the development of renewable energy in some American states over a period of two 

decades to study the unacceptance of renewable energy technologies undermining the beauty of the 

landscapes. His findings are interesting in a way that even though the investments in renewable 

energy improved the electric conditions and allowed one million people to meet their average needs, 

the protests against it were enormously increasing.   

 

Accordingly, Sen & Ganguly (2017) presented the RETs as a phenomenon that might hinder multiple 

land usages, and thus the population of farmers may ask for compensation for their land if used for 

energy purposes. However, it must be taken into account that every social barrier is different from 

time to time, group to group and from landscape to landscape (Pasqualetti, 2011).  

 

In addition, the high dependence of consumers on conventional types of electricity sources does not 

help the development of RETs. In fact, electricity consumers would be the customers of new 

technologies, and their acceptance is necessary. If the customers are not interested in the product, 

either because they have an abundance of other sources or because the technology is perceived as too 

different, the market size will be too small to make the investment profitable (Painuly, 2001).   
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This is the reason why general awareness and a good individual level of information must be met. 

Individuals’ actions can be aligned as well as misaligned with the development of RETs, and this can 

create barriers at an institutional, market and organisational level (Dias Alves et al., 2021).   

 

The lack of awareness could be directed to an educational challenge (Dias Alves et al., 2021). The 

authors argue that as education can be an efficient means of intervention in changing individuals’ 

values regarding energy use, the lack of it can present a substantial barrier. As stated by Wojuola & 

Alant (2019) in their study on sustainable development and energy education in Nigeria, education 

strengthens the ability of individuals and communities to make choices in favour of sustainable 

development. The results from the survey made by the authors (Wojuola & Alant, 2019) for 600 

random participants from the principal cities in Nigeria show that they have a low level of knowledge 

about renewable energy technologies, or they were not aware of renewable energy technologies at 

all.  

 

Moreover, although the country might present some good fundamentals for the development of 

national policies on renewable energy, social acceptance of renewable energy is yet to be achieved 

(Wojuola & Alant, 2019). In fact, Segovia (2010) cites “to make progress towards more sustainable 

societies requires a population that is aware of the goals of sustainability and has the knowledge and 

the skills to contribute towards these goals”. A favourable tendency to new technologies starts from 

how willing individuals are to change their beliefs (Segovia, 2010). 

 

2.2.2 How to overcome the barriers 

A natural and essential second step is to find methods to overcome those barriers. The establishment 

of the actual potential will help define the barriers. Afterwards, those barriers should be limited 

somehow. This is the reason why Painuly, as well as other authors, give suggestions on how to reduce 

the gap between the potential and reality.  

2.2.2.1 Creating a more efficient market 

As a response to overcome market failure and imperfection, Painuly as a first strategy suggests the 

liberalisation of the energy sector. Having everything managed by the government, as seen above, 

might limit the development of the industry. Therefore, solutions can be found in allowing the entry 

of companies from the private sector. The main idea behind the liberalisation of the sector would be 
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to increase the competition, fostering private investments, leading to the long-term goal of a higher 

quality, more efficient service for consumers. 

On the other hand, government commitment is still necessary to resolve market distortions. The 

worldwide over-reliance on fossil fuels is not something easy to deal with. Given the significant 

dependence on this conventional energy, it makes it not feasible to immediately stop their usage 

(Greenberg, 2020). The global economy and livelihoods heavily depend on oil, coal and gas. 

However, this does not mean that a reduction of fossil fuel is not essential. Switching to renewable 

energy should be a priority for governments at both local and national level (Greenberg, 2020). 

Possible government interventions to enable new energy technologies could be introducing a law for 

energy suppliers which requires them to include a part of renewable energy in their supply mix.  

Different countries have experienced an increase in renewable energy technologies after the 

governments included them in their national plans. Those national plans can show the path of new 

priorities, and their effectiveness is essential in promoting the technologies. Examples are the UK 

with the Non-Fossil Fuel Obligation (NFFO) and Germany with the Electricity Feed Law (EFL) 

(Painuly, 2001). This application saw a substantial reduction in the costs of RETs. After the institution 

of NFFO, as reported by Painuly, RET’s costs halved and paved the way to other renewable 

favourable policies. In fact, in the German case, it gave the opportunity to the introduction of 

Renewable Energy Law, which provided a guaranteed price. 

2.2.2.2 Economic and financial incentives 
 

Providing incentives is a crucial factor to push organizations towards change. It is something that can 

be done internally within the same country, thanks to the governmental action as new policies (i.e. 

tax exemption, credit facilities and other financing mechanisms). Otherwise, some incentives are 

given from international organizations (i.e. NGOs), which aim to provide everyone worldwide with 

the same rights. The last form is widely used to incentivize developing countries, with the World 

Bank holding a primary rule. Most of the programs it has in developing markets are incentive-based 

(Sri Lanka, Indonesia, Africa, etc.) However, even other big countries such as China, the USA and 

India have their own incentive-based energy programs.  

 

According to Painuly (2001), one of the major financial incentives for the development of RETs is 

capital subsidies provided by governments (confirming the relevant role of public institutions in RET 
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development). Additional measures can be represented by tax exemption, credit facilities and third-

party financing mechanisms. Owusu-Manu et al. (2021) wrote a good summary of key financing 

mechanisms that could be suitable for financing REPs (renewable energy projects). These are asset-

backed securities, green bonds, feed-in tariffs, power-purchase agreements. Ng and Tao (2016) 

describe asset-backed securities as “project bonds”. In this type of securities, proceeds are tied to 

specific projects or assets. In the case of RETs, they would be directly linked to the energy as a 

product of the investment, thus receiving a return based on the sale of the energy generated. 

 

Green bonds have also emerged as a way of financing RE, as they can be used when bonds’ issuers 

“commit to the use of bond proceeds only to environmentally-friendly products” (Ng and Tao, 2016). 

Labelled green bonds especially can foster growth in investments, as through labelling, the bonds are 

marketed as ‘green’, thus attracting the interest of those investors who are environmentally concerned. 

In their work, the authors include a graph with data released by Bloomberg LP related to the period 

2007-2014. In this time frame, only 0.3% of the global issuance of green bonds was issued in Africa. 

That gives a good idea of the potential to be exploited, considering Europe instead is leading with 

42.3 % of all issuances. 

Feed-in tariffs (FIT) are said to be responsible for the installation of half of the solar PV systems and 

two-thirds of the wind energy systems globally (Ng and Tao, 2016). According to Mendonça (2007), 

there are three main FIT provisions: guaranteed access to the grid, stable long-term purchase 

agreements and payment levels based on RE’s generation costs.  

 

Among these, purchase agreements refer to long-term contracts lasting up to a few decades, in which 

the producer of the energy (either a private household owner, small business or a bigger company) is 

rewarded for the electricity put back into the grid, with a decreasing tariff over time to foster 

innovation and change in technology (Couture et al., 2010). 

 

2.2.2.3 Institutional measures  
 

After having analysed all barriers, it is clear how necessary the intervention of governments is. 

Without the governments' commitment, it is hard to overcome all the other mentioned barriers. As 

argued by Painuly, governments make decisions and create strategies for their country, so they have 

a primary role in how favourable the country is to renewable energy development.  
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First of all, governments should make national plans and strategies for the adoption of RETs (Painuly, 

2001). Policies and regulatory frameworks should prioritise renewable energy sources instead of 

conventional energy (Irfan et al., 2019).  

 

Secondly, governments need to educate the masses about the harms and disadvantages of traditional 

energy sources and make them aware of the benefits of sustainable energy sources (Irfan et al., 2019). 

In addition, building human and institutional capacity, setting up research and development 

infrastructure, hence creating an enabling environment for investments and promoting RETs 

(Painuly, 2001). The government is responsible for the workforce's skill development. A way to do 

it would be through technical, regulatory, managerial and financial training, which will not only 

spread awareness among the stakeholders but even incentivising towards a change (Painuly, 2001).  

 

Several countries made renewable energy a reality thanks to the collaboration of agencies that are 

specialised in the liberalisation of the energy sector, whose final purpose is to create a favourable 

environment for RETs technologies (Painuly, 2001). In relation to that, all stakeholders, governments, 

NGOs should work together in a cohesive and integrated way in order to not only increase energy 

demand but also the economic and technical feasibility of sustainable technologies (Irfan et al., 2019). 

 

Facilitations are another tool of government support. Facilitation can take different shapes, including 

financing for feasibility studies, planning and setting targets for renewable energy contribution, 

resource assessment for RETs at national and regional levels, siting for renewable energy systems, 

technology demonstrations (Painuly, 2001). 

 

2.2.2.4 Foster technological innovation 
 

When it comes to overcoming technological barriers, this is a discussion that does not stand on its 

own. The problem with improvements in technology is that they are inextricably intertwined with the 

trend in investments. 

 

In Painuly’s analysis of barriers, one of the ways proposed to reduce long-term RET technology costs 

is through research. Seetharaman et al. (2019) agree when citing Absi Halabi et al. (2015), who 

insisted on the importance of R&D while admitting that R&D projects for RETs are highly 

insufficient if compared to the initiatives relative to conventional energy sources.  
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The same is valid for other technological barriers like the lack of infrastructures for RETs and the bad 

connection existing with the main, conventional grid. Enormous financial support is needed to 

upgrade what is at the foundation of an energy generation and transmission system. 

 

Moreover, other than being strictly linked to the financial setting, technological barriers also pose 

some pressure on the institutional environment, requiring the support of the government to facilitate 

skill development (Painuly, 2001). On this topic, Aly et al. (2019) have investors suggesting 

integrating academic programmes on renewable energy in Tanzanian universities with some 

laboratory and practical experience. To do so, even some first-hand practical experience on real 

projects would help them build those skills that are currently lacking. 

 

In addition to all this, deregulation might be needed to give renewable energy producers access to the 

grid. Plus, the definition of clear standards and codes can help build trust in the system and reliability 

of the measures taken when developing the technology locally. 

 

2.2.2.5 Building social awareness and acceptance of RETs  

Pasqualetti (2011) proposed a shift in the way our societies integrate new technologies, especially 

when it comes to renewable energy. Instead of considering how to integrate new technologies into 

our lives, developers should first examine their potential through the lens of local identity.  

First, reweight project evaluation processes by reducing overemphasis on technical solutions and then 

attend to social considerations more thoroughly (Pasqualetti, 2011). This change in perspective can 

produce significant improvements and a smoother path to consummating development plans because 

it would recognize the importance of social engagement in the whole process (Pasqualetti, 2011). 

Second, social embeddedness should be a priority for renewable energy planning and implementation. 

Developers should investigate earlier the human landscape at the location of each proposed project; 

this includes belief system, land tenure, perceived personal costs and benefits and local history. Third, 

impacted people need to receive and perceive meaningful and acceptable benefit from the 

developments made in the landscape they value. These benefits should accrue both to local families 

and society at large. 
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Nevertheless, the scepticism can belong not only to the population but also to the top level, affecting 

both customers and governments. Therefore, everyone needs to have access to information (Painuly, 

2001). In fact, knowing the conditions of the current energy sector, the dangers related to climate 

change and the multiple benefits related to RETs is the key to the success of it. Awareness campaigns 

are a suitable means to spread information.  

Wojuola & Alant (2019) suggested that the complexity of renewable energy technologies demands 

that energy education must be included in the education curriculum towards the needs of the society. 

There should be more integration of sustainable development into national science and technology 

policy and education. Apart from schools, forums such as public lecturers, community forums, 

conferences, science and technology exhibitions on renewable energy products should be used to 

create awareness about RE among the citizens. Ohunakin et al. (2014) suggest that a good way to 

increase widespread awareness is also from mass media such as television and advertisement that will 

need support from government and non-governmental organizations. 

 

3. Methodology 
 

 

The Methodology section will be used to walk the reader through the mental process behind the 

development of the project. This section will first explain the philosophy the authors adopted for their 

research and consequently the different approaches utilised. Those approaches referred to the 

theoretical research, research strategy and the methods involved in the development of the analysis.  

 

3.1 Research philosophy  
 

The research question that the authors seek to investigate has inevitably brought to a certain way of 

perceiving the surrounding reality. This project has been developed by considering the world as an 

external reality, independent from beliefs and understandings, but only knowable through the human 

mind (Saunders, 2015). According to this view, a critical realism philosophy has been chosen to 

develop this project.  

Following the critical realism philosophy, the ontology assumptions consider that the reality is 

stratified between the empirical, the actual and the real. According to this view, Saunders (2015) 
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argued that individuals develop knowledge based on what they see and experience because reality 

shapes all the observable events. During the development of our project, we considered reality as 

being something external and independent and not accessible through our observation and knowledge 

of it. Critical for us was to make a separation between what is empirical and what is real. The former 

represents the world sensations or manifestation of things. Instead, the latter is referred to as the 

essence of real things (Saunders, 2015). Therefore, our knowledge development process began with 

the sensations we perceived from the actual world. 

All of the aforementioned created the basis for our philosophical approach. After gathering 

information about the status quo and what is experienced, the authors seek the "reason backwards" 

that might have caused the perception of events (Saunders, 2015). What was important for us, 

according to critical realism, were the underlying causes of the situation (ibid).  

This is the reason behind the authors' choice of developing a macro analysis for this topic. Developing 

a macro-analysis and taking into consideration direct and indirect inputs enabled the authors to have 

a broader picture of what is perceived on a smaller scale. As a result, we managed to get a better 

understanding of the reasons behind what we experience (Saunders, 2015). 

As Bhaskar (1989) argued, what happens in social life can only be grasped if there is a general 

understanding of what are the social structures behind the phenomenon we are trying to capture. This 

inspired us to develop general knowledge about the development of renewable energy in Nigeria. The 

authors did not consider it enough to stick to a specific renewable energy technology and investment 

background. However, they wanted to dig further down and analyse all the factors that can influence 

the phenomenon studied, whether directly or not.  

Resultantly, this thesis's research question is intended to shed light on the reasons hidden behind a 

perceived situation. It is not only the missing investments in renewable energy and the lack of 

electricity access in Nigeria; it is especially about the reasons for this lack.  

In fact, our thesis follows the epistemological relativism principles, which means that all researchers, 

analysis and findings are valid only relative to the specific context, culture and society we are 

discussing (Barnes & Bloor, 1982). 

Regarding the axiology assumptions of our research, it is important to clarify that this research is not 

as value-free as positivist research can be. Instead, it has been developed following the principles of 
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value-laden research; hence the project is slightly affected by both authors' assumptions. Therefore, 

the authors acknowledge that the work is still affected by a mild subjectivist approach. In addition, 

we referred to different authors, journalists, researchers' points of view to analyse the reality, which 

means we could not help but include, in our analysis, individuals' perception of reality. The critical 

realism philosophy justifies our choice by suggesting that the knowledge of reality is a result of social 

conditioning. Therefore, reality cannot be understood independently from the social actors involved 

in it (Dobson, 2002). Hence, the authors were aware of the factors (such as world views, cultural 

experiences and upbringing) that could influence our research but tried to minimise the biases and be 

as objective as possible.   

 

3.2 Approach to theory development  
 

In the process of choosing the best approach to our research, we considered all different types of 

possibilities. Starting with the first, the deductive approach, we did not recognise it as suitable for our 

analysis because of its straightforwardness from the theory, involving a rigorous test through a series 

of propositions. This would have led to a highly structured methodology for our research 

development. In fact, an essential characteristic of the deductive approach is that concepts are often 

operationalised in a way that makes them quantitatively measurable (Saunders, 2015). Generally, the 

final outcome of a deductive approach study can be generalised, and as we will further see, 

generalisation is not considerable in the specificity of a case study.  

 

Moving towards the second, the induction approach consists of the formulation of a theory based on 

the result of an analysis. Therefore, in this case, it would mean to create a theory following the 

analysis of particular data. This approach has been significantly used in research in social sciences, 

which enabled a cause-effect link between variables without an understanding of the way humans 

interpret the world around them (Saunders, 2015). 

Keeping in mind what are the principles of the two first theory development approaches, it followed 

naturally for us to head towards a third approach, the abductive approach.  

Based on what was written by Saunders (2015), referring to earlier work by Suddaby (2006), “instead 

of moving from theory to data as in deduction, or data to theory as in induction, an abductive approach 

moves back and forth, combining both induction and deduction.” 
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This method matches what many researchers of business and management actually do (Saunders, 

2015). The abduction approach starts with the observation of a surprising fact and seeks a theory to 

understand the reality behind it, which is also tight to the philosophy of the research the authors 

referred to: critical realism.  

In the project process, the authors combined different theories on the barriers to renewable energy 

with the data related to the peculiar case of Nigeria, identifying and explaining the themes and patterns 

regarding investments in renewable energy in such a specific environment.  

 

In analysing the underdevelopment of RE investments in Nigeria, there is no one theory to either 

apply, like in a deductive approach, or formulate from the data, like it would be using an inductive 

one. The authors will use the data obtained from their sources, integrate them with pre-existing 

theories and research on the topic, and modify them accordingly based on the findings. So, they will 

create a unique conceptual framework that will help bring new and valid contribution to the subject 

discussed. 

 

3.3 Research Design 
 

2.3.1 Research purpose 
 

The purpose of our research is a combination of explanatory and exploratory. According to Saunders 

(2015), exploratory studies generally start with “What” or “How” and aim at discovering what is 

happening in a particular matter when no specific direction is clearly identifiable beforehand. 

Saunders explains that there are different ways of conducting exploratory research, from a search of 

the literature to individual interviews. In our case, considering the macro-level of analysis that our 

research covers, it occurred to us that individual interviews with prominent personalities in the 

Nigerian energy sector would have been not only nearly impossible to get, but also risky of leading 

to biased answers, as Saunders (2015) explains when describing interviewer bias, response bias, 

participation bias. 

 

We therefore opted for a literature-based study that would give a diversified point of view based on 

different non-biased sources, and a composite review of the factors that can influence the 

development of renewable energy in Nigeria. We interpreted the results from previous research in the 
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existing literature about these potential barriers, to analyse the information found about the specific 

case of Nigeria. 

 

Instead, explanatory research aims to reach answers to a specific situation or problem and explain the 

relationships between variables. Research questions going in this direction usually begin with “Why” 

or “How”. In our study, we can see the explanatory purpose in the fact that the definition of barriers 

to the development of RETs implies the explanation of how these specific factors in the Nigerian case 

influence renewable energy. After identifying the barriers in an exploratory search, we can then aim 

to detail how they impact the country’s ability to generate clean energy. 

 

To summarise, our research focuses on both types of purposes, as we are wishing to understand what 

is happening in the field of development of renewable energy in Nigeria, while also investigating the 

causes of what appears to be a situation of underdevelopment, and try to find out how to make things 

better. 

 

3.3.1 Research Strategy 
 

When it comes to the research strategy, we opted to develop our work as a case study. “An in-depth 

inquiry can be designed to identify what is happening and why, and perhaps to understand the effects 

of the situation and implications for action” (Saunders, 2015). It looks like the most consistent type 

of strategy for its ability to adapt the research topic -development of renewable energy technologies 

- to a very specific subject. Case studies can refer to an organisation, a process, an association 

(Saunders, 2015), or like in our case, a geographical region/specific country. 

 

In his work, when describing case studies, Saunders also refers to a further specification of sub-types. 

He does that by quoting Yin (2014), who defines two pairs of dimensions: single versus multiple 

cases and holistic versus embedded case. More specifically, our research strategy consists of a holistic 

case study, as it takes into consideration not just one subsection of the object of our study. In an 

embedded case study, readers would expect us to analyse a subunit of the object analysed, which in 

our case would be a specific governmental organ. Instead, our research will consider the country as 

one entity because we do not know yet where we might find those factors that hinder the development 

of RETs. When saying this, what we mean is that the revolution of the energy that we are aiming for 

is a macro-goal that cannot be achieved simply with the help of either this or that ministry, but it 
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requires a joint effort. Therefore, we will not be analysing different subunits or such, but always refer 

to our object of study as one holistic case. 

 

It follows that it will also be a single study, as our goal is to search for causes that hinder the 

development of RETs in Nigeria only, not including any other specific country in our work. Of course, 

the possibility of extending our research to more cases and countries would be a motive of pride for 

the authors of this work. However, we must acknowledge the differences in the particular context in 

which every country develops its own energy system. We believe a generalisation, typical in multiple 

case studies (Saunders, 2015), is not the main aim of this work and would, in fact, be a challenging 

mission to complete, considering the nature of the topic. 

 

3.3.2 Time horizon 
 

Saunders (2015) states that a further question researchers should ask themselves is about the time 

horizon their study will cover. The choice has to fall on an either cross-sectional or longitudinal study. 

For our research, we opted for a cross-sectional way. It is not because of time constraint, as the authors 

also suggest there is so much data being released every day, especially online, that one could always 

find enough information to study the progress of a subject over time. In longitudinal studies, in fact, 

the long span of time used for retrieving the data can come both from direct observation in time and 

through analysis of already existing data relative to a more extended period. 

We chose a cross-sectional time approach as our main goal is not to describe the improvements made 

in the last few decades in the energy sector, but to look at the specific state of things at present, find 

the barriers to the development of RETs and ways to overcome them. It is very important for us to be 

focused on what is hindering the progress more than just listing what has been done or not. 

 

3.3.3 Research Methods 
 

The data collection methods will be mostly qualitative, as interpretation and valuation of the 

information found will be mandatory. We recognise it might be useful also to incorporate numerical 

data, but this will not include the use of statistical and graphical techniques due to the impossibility 

of generalising such peculiar research. 
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In his work on research methods, Saunders (2015) states that qualitative research finds its meaning 

not in numbers but words and images. The complexity of the data found in qualitative research means 

that this data collection needs to be linked to a strong data analysis. Interpretation is necessary to 

explore, analyse and synthesise the data collected to form the information that will be needed to 

answer the research question. 

 

When considering how to analyse these qualitative data obtained, Saunders turns to Braun & Blarke 

(2006), who define the Thematic Analysis approach as a “foundational method for qualitative 

analysis”, a flexible tool to use in a piece of research like ours. In fact, Thematic Analysis can be used 

to integrate data retrieved from a diverse set of sources - mostly comprising words organised in 

documents -, identify key themes for further exploration and finally draw and verify conclusions. 

That is what we will do in chapter 4, the analysis: we will collect a vast and varied set of documents 

from different sources to find relationships with them, with the aim of exploring the barriers to the 

development of RETs, the relevance of those barriers for the Nigerian case, and how to overcome 

them based on the specific case of that country. 

 

Our work will be very literature-based, as we believe past and current research is the best way of 

finding objective and reliable information to use in a macro-analysis like ours. In our research, the 

most attention is paid to the barriers to the development of RETs and how to overcome them. 

According to Painuly (2001), who is one of the main contributors to the topic with his General Barrier 

Theory, in order to analyse a country’s context and choose the proper barriers to discuss, there are 

three main ways of conducting research. These would be through literature surveys, site visits and 

interaction with stakeholders.  

 

Painuly suggests using all three types of approaches, if possible, but of course, the feasibility is 

different in every case. At the time this study was conducted, during the global Covid-19 pandemic, 

travelling internationally to organise site visits was way out of discussion. Moreover, when 

considering interaction with potential stakeholders, the authors tried to build a connecting bridge with 

some organisations active in the field, who, after an initial conversation, did not wish to disclose any 

protected information from their side. We were left with the first approach, which is the basis of every 

research. 
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The literature survey approach we used to gather data inevitably led us towards the utilisation of 

secondary data. The secondary data have been afterwards analysed to provide additional knowledge 

to the already existing literature.    

 

We utilised varied document sources for our literature review and analysis, all of which we had to 

access online due to the pandemic and its consequent lockdown. The majority of documents we had 

access to were text materials. However, we used the non-text materials to gain some insight for our 

research. To the latter group belong television and radio, video and voice recording and pictures 

among social media.  

 

Nevertheless, our primary data source was “text materials” both for the literature review and the 

analysis. In our literature review, we used academic search engines such as Scopus, Web of Science, 

ScienceDirect and Sage Journals to find updated journal articles. We acknowledged sources through 

both in-text references and a bibliography list at the end of our work. For more numerical information, 

like the data related to electrification rates and more, we accessed supranational organisations’ 

websites like World Bank, IEA (International Energy Agency), IRENA and others. Moreover, some 

business-related newspapers, accessed through our school’s library, served us as a source of real-

world information. Among these, The Economist was the main resource used. 

In addition to all of this, in our analysis we also used data and studies that were very country-specific 

for Nigeria, gathering information through the websites of the Nigerian government and other 

organisations. 

 

3.3.4 Methods for the Analysis 
 

In order to develop the type of research we had in mind, we adopted the PESTLE and SWOT analysis. 

Together, these approaches will constitute the fundamentals of our barriers’ analysis. 

 

3.3.4.1 PESTLE & SWOT Analysis 
 

To begin, we will use a PESTLE framework to make a comprehensive analysis of the country we 

focus on, Nigeria. The PESTLE framework facilitates the understanding of the particular case chosen 

on a broader level since it focuses on the Political, Economic, Social, Technological, Legal and 
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Environmental aspects. In our case, we decided to develop an analysis of the country, focusing on 

what we considered essential to the implementation and development of renewable energy 

technologies. The goal is to have an understanding of the characteristics of the country on a broad 

level. By analysing those factors, we would gain insights into the external influences of renewable 

energy development.  

 

In addition, the advantages of PESTLE analysis are known to provide a deeper understanding of the 

phenomenon since it serves to have an outlook of the direct and indirect environments. Moreover, it 

helps to alert to threats and exploit opportunities. Therefore, this will serve us as a way to reflect on 

all the different factors in separate areas, and to create a basis for our analysis. 

 

After having analysed the country within the PESTLE section, we would gain a general understanding 

of those external factors affecting renewable energy and have the basis to maximise opportunities and 

minimise threats in the development of the renewable energy sector.  

To complement the PESTLE analysis, we will categorise the overall country characteristics in a 

SWOT framework. While PESTLE is concerned with macro-environmental factors, SWOT analysis 

builds upon the previous focusing on the Strengths, Weaknesses, Opportunities and Threats. This will 

help us identify the points of strength and weaknesses in developing renewable energy in Nigeria, 

while also looking at the possible opportunities and weaknesses that either help them or hinder their 

further implementation.  

 

Taken together, PESTLE and SWOT analyses offer a comprehensive “outside-in” approach.  

For the SWOT analysis, we found inspiration in the research by Madurai Elavarasan et al. (2020) on 

the evaluation of drivers and barriers for renewable energy development. The authors explored such 

topics in a group of countries with unique capabilities and development in RE, assessing each 

country’s potential for RE while taking into consideration both drivers (strengthening the 

implementation) and de-motivators (hindering it). The final goal is to help achieve carbon 

neutralisation, for which the development of RE represents a good candidate strategy.  

 

In the following sections, we will apply both the PESTLE and SWOT methods to analyse the data 

found for the specific case of our research.  
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This approach, combined with the insights gained from the literature survey, will permit us to define 

the relevant barriers to renewable energy development for our specific case.  

The first part of the discussion will represent the barriers to the investments in RET, and the second 

will serve as the way to overcome them, following the definition found in Painuly’s work. 

 

3.3.5 Reliability and Validity  
 

Contrary to quantitative research, qualitative research lacks any statistical analysis and sample 

calculation. Hence, ensuring reliability and validity is fundamental. While reliability refers to the 

stability of our findings, validity consists in their truthfulness (Whittemore et al., 2001). To provide 

this, we will recall five key threats to the validity of Maxwell (1992). 

 

The most fundamental one is descriptive validity, which refers to the factual accuracy of data gathered 

and reported (Maxwell 1992). The descriptive validity of our research relies on the aspect that all 

online data used are taken from publicly inspectable disclosure. These documents are included in our 

references list, allowing the reader to investigate them further. 

 

The second threat is the reliability of our research, which has also been indicated as the interpretive 

validity (Maxwell, 1992). The reliability of our study is the ability to reproduce the same theoretical 

process and arrive at similar results (Pandey & Patnaik, 2014), given the fact that our results are 

robust to diverging interpretations. Accordingly, the analysis has been developed taking into account 

different sources and, therefore, points of view. The authors have tried to remain as objective as 

possible, leaving the space for personal interpretation in the “Discussion” section. 

 

Moreover, construct validity is provided by the clear link between data measures and theoretical 

concepts (Pandey & Patnaik, 2014). To ensure this validity, we served ourselves with pre-existing 

theory. Following this strategy, we could offset the risk of including or excluding boundaries 

ourselves. 

 

The internal validity of a project is about the degree to which causal relationship among constructs 

can be trusted, whereby conditions that would lead to other specific conditions (Pandey & Patnaik, 

2014). Once again, the dependency of constructs has not been authoritatively built by the authors of 
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this project, but by linking established theoretical explanatory mechanisms with the data we gained. 

In this way, we could ensure the internal validity of our project. 

 

In conclusion, external validity, also known as generalisability, has been a challenge in our case, 

given the complexity of our context. Despite this, we have been able to link a generalisable theory 

(Painuly’s framework), to such an idiosyncratic context, ensuring a base for future research applicable 

to different case studies. 

 

4. Analysis 

 

In our analysis, we will take everything we learned from the literature and apply it to the chosen case 

of Nigeria following the methods described in the methodology. We will start by introducing the case 

country: Nigeria. In the following section, we will present an overview of the current state of the 

energy sector in the country. In addition, we will present the current energy plans adopted by the 

government and investigate their actual implementation. As the main body of our analysis, we will 

build a composite framework of PESTLE and SWOT, which will help us analyse the country of 

Nigeria and set the basis to point out the existing barriers to the development of renewable energy.  

 

4.1 Nigeria case presentation 

 

Nigeria is located on the western coast of Africa. It has diverse geography with a climate ranging 

from arid to humid equatorial depending on the location. It is hot and wet most of the year in the 

southeast and dry in the southwest and inland (Udo et al., 2020). The country is often referred to as 

the “Giant of Africa”. This expression comes from the vastness and diversity of its land, people and 

languages. The whole country area is 923,768 Km², and it presents a patchwork of distinctive regions, 

including deserts, plains, swamps, mountains and jungles. The country is surrounded to the north by 

Niger, to the east by Chad and Cameroon, to the south by the Gulf of Guinea of the Atlantic Ocean 

and to the west by Benin. Today’s national capital is Abuja, which was nominated the Federal Capital 

Territory in 1976. Before that, the capital was Lagos, which is today’s country’s leading commercial 

and industrial city (Udo et al., 2020). 
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Figure 5. The Master Plan Study for Utilization of Solar Energy in the Federal Republic of Nigeria 

Final Report, February 2007 (Japan International Cooperation Agency). 

 

Today Nigeria’s population accounts for 210,547,465 million people (Worldometers, 2021). It is the 

7th most populous country in the world, with a population density of 226 per Km². The median age 

in the country is 18.1 years (Worldometers, 2021). Nigeria is considered by the World Bank as a key 

regional player in West Africa also because it accounts for half of the West African total population 

(The World Bank). Nigeria has been the site of several kingdoms and tribal states over the last 

millennia, finally reaching a stable democracy in 1999. The country follows the model of the Federal 

Republic of the United States, with the executive power exercised by the president. The leader is 

elected by the population for a maximum of two four-year terms. The current president is 

Muhammadu Buhari since 2015, as an ex-military leader (Britannica, 2020) who is currently working 

hard on the level of corruption of the country. He launched a new regime called “War Against 
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Indiscipline”, which is a program with the purpose of promoting positive values in Nigerian society. 

However, the methods used are quite authoritarian (Britannica, 2020).  

This is causing discontent among the inhabitants, who are both welcoming efforts to improve the 

corruption situation but reluctant towards the repressive values employed by its regime. During his 

first mandate, Buhari has left the country several times due to personal health conditions, which 

forced him to leave the country to seek better medical assistance (Britannica, 2020). The conditions 

of the country under Buhari’s presidency appear to decline alongside an increasing perception of 

lacking political inclusion with really negative economic impacts, also due to the Covid-19 pandemic, 

and a sense of undelivered political promises (Igwe, 2020).  

From an economic standpoint, Nigeria’s economy is highly dependent on the production of 

petroleum. Resultantly, with Covid-19 disruption, the economy of the country has been highly 

vulnerable due to the decline of oil prices and spikes in risk aversion in the global capital market (The 

World Bank, 2020). Today’s data show that 40% of the population live below the poverty line, 

whereas another 25% are vulnerable. The macroeconomic situation is currently at the worst historical 

level, even worse than 2015-2016, when Nigeria experienced its first recession in 25 years (The 

World Bank, 2020). However, before the recession in 2016, the country’s economy was growing at 

6.3%; by contrast, before Covid-19 struck, the index of economic growth was at 2.2% (The World 

Bank, 2020). 

Although some socio-economic progress, the human capital development remains still weak due to 

Nigerian’s under-investment ranking the country 152 of 157 countries (World Bank’s 2018 Human 

Capital Index). According to the World Bank report, Nigeria is still facing several developmental 

challenges, including reducing the dependency on oil and diversifying the economy. 

 

4.2 The current state of the energy sector in Nigeria 

 

To further develop our analysis, we wanted the reader to have all the bases to understand the meaning 

of our research. It is relevant to have an idea of the current state of the energy sector in Nigeria, 

understanding what are the characteristics that give the country its peculiarity.  
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Nigeria is a country which is highly dependent on oil production. In 2018, it accounted for the 

production of 100,609 kt of crude oil, about 2.5% of the global production and 28% of the whole 

Africa (IEA, 2019). Despite being such a significant exporter of the raw material, the technologies 

and plants for refining it do not keep up to the same standards. The country is still a net importer of 

final products made from oil, importing 19,630kt of oil products (IEA, 2019).  

According to the data released relative to the period 2018-2020 (Statista, 2020), oil production 

accounted for around 10% of the national GDP. Products such as mineral fuels, oils, and distillation 

products accounted for over 80% of the nation’s export value, at about 47 billion US dollars. Due to 

its vast population, the country expresses 25% of the total SSA’s demand for energy, and much of 

that is not currently satisfied. 

Data collected by the World Bank in 2018 show that only 56.5% of the population has access to 

electricity, a number that goes up to 81.7% when considering urban areas only and drops dramatically 

to 30.9% when looking at rural regions. 

What is even more appalling is the continuity of the energy supply, which still makes it an energy-

poor country despite the growing population and economy. In fact, frequent disruptions in the energy 

supply are believed to cause a loss of 2-3% in GDP (RES4Africa Foundation, 2020). 

The World Bank reports the latest data available in 2014, stating that Nigerian firms are still 

experiencing an average of 33 outages per month, up from the 25 recorded in 2007. To understand 

the gravity of the matter, let us compare this number with the 0.1 outages/month experienced in China 

or 0.3 of the geographically closer Morocco. Nigeria’s numbers are equivalent to almost 400,000 

hours of outages in a typical month (RES4Africa Foundation, 2020), making it the absolute leader in 

this unfortunate chart, beating by far Niger, which holds the second spot with 110,000 monthly hours. 

When it comes to energy consumption, IEA shows in the 2020 data that the country still relies on the 

combustion of biofuels and waste for most of its energy, reaching 75% of the total energy usage. Oil 

is the second most important energy source, accounting for almost 15%, while natural gas is also a 

significant source at 10%. Renewable energy is stuck at very low levels, 0.35% for hydro - the primary 

RE resource - and wind, solar and geothermal 0.001 altogether, accounting for only 2 ktoe of energy 

produced. Coal stands at 0.02 with 29 ktoe. 
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If we shift our focus from total energy to electricity specifically, oil stopped being utilised as a source 

for electricity generation in 1996, when it accounted for about 20% of the total production (IEA, 

2019). 

Similarly, coal also ended its journey as an electricity source in 1992, when it only accounted for 14 

GWh (against 2133 for oil) - data from the previously mentioned 2019 IEA Report on Nigeria, with 

data related to the period 1998 to 2018. 

To conclude the picture, in the most recent data from 2018, natural gas stands out as the primary 

contributor to electricity generation, being the source of 82% of its production, while hydroelectric 

power comes in second at almost 18%, to then finish with solar, wind, biomass and waste at less than 

0.001%.  

Despite having dumped oil in the production of electricity, it is clear that the direction taken is still 

not a safe one for the future, while Nigeria relies on natural gas, another fossil fuel, as the main source 

of its electricity. 

 

4.3 Current RETs’ development  
 

Acknowledged the necessity of electrification of the country, the next step is to understand how the 

government is reacting to the need for an improvement in energy supply. In the following section, we 

will investigate different plans towards Renewable Energy that are in action in Nigeria and the status 

of their implementation. 

 

 

4.3.1 Government’s commitment towards renewable energy 
 

Although the over-reliance of the country on fossil fuels, the government showed some effort to 

promote the sustainability of the country's energy sector. Back in 2003, an original master plan of the 

National Energy Policy (NEP) was drafted (launched in 2005), and it was developed by the 

commission and approved by the federal government. Afterwards, different master plans have been 
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drafted accordingly, such as the Renewable Energy Master Plan (REMP) in 2005 and National Energy 

Master Plan (NEMP) in 2007.   

 

According to Akuru et al. (2014), the reasons for the promotion of the REMP in 2005 were multiple. 

First of all, the gradual diminishing of Nigeria's oil reserves boosts the need for a turning point; this 

means finding a new way of producing energy because Nigeria's petroleum age will likely expire in 

a few decades (Akuru et al., 2014). 

Second, it will be the basis to help Nigeria to finally create coordinated policies and truly implement 

them. Third, the numbers show the country is still lacking energy supply for the 60% of the 

population, who live in rural areas. This highly undermines the possibility of development for the 

country's economy. In conclusion, the reasons are both related to human health and the economy. A 

better energy sector would encourage competitive wholesale power markets, accelerate privatization 

and commercialization, unbundle generation and create a competitive retail market (Akuru et al., 

2014). Last but not least, there is the urgency of promoting green energy technologies in order to 

reduce indoor air pollution and environmental degradation.   

 

On the other hand, as also mentioned in the plan itself (final draft of Renewable Energy Master Plan, 

2005), several factors underscore the urgency to develop the REMP. The plan presents the rationales 

behind the need of moving towards a change and provides the reader with an accurate estimation of 

the country's potential and cost forecasting to implement the idea. Altogether, considering all the 

plans, the government expected that sustainable and affordable energy would provide half of the 

country's energy demand by the middle of the century.  

Within the master plan, clear and verifiable targets were set. The targets are divided among short, 

medium and long term. Short-term targets were set to be achieved by 2007, medium-term targets by 

2015 and the long-terms by 2025 (REMP, 2005).  

 

Short-term targets forecast an aggregate electricity demand of about 7,000MW, with new RE playing 

a marginal role. In 2015, the electricity goal was to double the first amount, hence to 14,000MW with 

5% of it constituted by renewable energies. In 2025, the aggregate electricity demand will increase to 

29,000MW, and renewable energy share will increase to 10% of the total country demand. The 

biggest share of renewable energy is estimated to be produced by hydro-plants (66%), to be followed 
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by solar PV (17%), biomass (14%), wind (1,3%) and solar thermal (0,7%). As a result, each renewable 

technology is supposed to increase in power generation.  

 

Wind energy is estimated to go from 1MW in 2007 to 19MW in 2015 and finally to 38MW in 2025. 

Small-scale hydro plants will contribute 56MW in 2007, 600MW in 2015 to reach 2,000MW in 2025. 

Solar power is estimated to reach 40,000MW, 400,000MW and 4,000,000MW, respectively. Finally, 

solar cookers are planned to increase 1,500MW, 50,000MW and 150,000MW. To achieve those 

targets, concrete activities and milestones have been identified in the short, medium and long term. 

Their focus was mainly on changes within the overall policy, technology and market environment.  

Nevertheless, the final draft of 2005 was reviewed in 2012 by the government with the help of the 

United Nations to set new targets, given the fact that the first Master Plan never became a law and 

thus all the targets set until 2012 were not reached (Emodi N. & Ebele N., 2016).  

 

Moreover, in December 2015 the Paris Agreement was instituted. "The Paris Agreement is a legally 

binding international treaty on climate change" (United Nations Climate Change, n.d.) with the 

purpose to limit global warming to below 2, preferably to 1.5 degrees Celsius on a comparison scale 

with the pre-industrial times. Therefore, all countries participating aim to reach a global peak of 

greenhouse gas emissions as soon as possible to achieve a climate-neutral world before the middle of 

the century (United Nations Climate Change, n.d.) According to the report of "Checkup on Country's 

Efforts to Implement the Paris Agreement" (Climatescorecard, 2017), Nigeria signed the agreement 

in September 2016 and then ratified it in March 2017. Nigeria has been classified as one of the few 

countries that were "Moving Forward". Nigeria has indeed promised to reduce by 2030 its GHG 

emissions by 20%, which, if true, will completely honour the agreement. On the other hand, as also 

mentioned in the plan itself (Final draft Renewable Energy Master Plan, 2005), several factors 

underscore the urgency to develop the REMP, as we will later consider in the legal section. 

  

4.3.2 Investments’ status  
 

We saw the evolution of Nigeria’s energy sector’s policies culminating in the 2013 review of the 

Renewable Energy Master Plan. In all the documents, the authors of this research found goals to be 

reached at future points in time, with the relative estimation for the different technologies considered. 

In this review of the original document, the time targets were updated - for consistency with the new 
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plan developed - to 2020-2030-2050. What seems to be lacking, though, at least up until the time of 

this study, is the actual implementation of those plans. 

A lot of improvements are discussed in those plans, but there is no detail about how they will happen 

or who will be specifically financing for them.  

During our research, we explored Nigerian governmental and international organizations’ websites. 

However, we did not manage to find much information about actual money being invested, where it 

would come from, who would fund it, how it would be deployed. Most of the plans only discussed 

the expected improvement in the generation capacity of specific power plants, expressed in MW, 

which usually was not followed by updates on the final implementation of it all. 

What we did find, on the web page of the Federal Ministry of Power for Nigeria, is a list of all the 

alleged projects completed by the Electrical Inspectorate Service Department, with an addition of all 

the projects currently active in the Renewable and Rural Power Access section. Moreover, to fight 

the energetic emergency that the country is facing due to over-reliance on fossil fuels and imbalance 

in the location of power plants, the Ministry is coordinating an Inter-Ministerial Committee on 

Renewable Energy and Energy Efficiency. 

Based on the information released by the Ministry, we can here report that the Federal Ministry of 

Water Resources is constructing a multi-purpose dam in Kashimbila (Taraba State). The power 

potential to be generated from this plant is estimated to be 40MW. 

In Amoke (Benue State), the Ministry is involved in the construction of a 1.2 MW hydropower plant, 

for which the selection of a contractor is still ongoing. 

On behalf of the FGN, the Ministry has signed a Memorandum of Understanding with the Nordic 

countries on cooperation for the development of the energy sector in Nigeria, and in particular for 

renewable energy. About this, Vice-President Yemi Osinbajo has stated in the official press release 

(power.gov.ng) that the government would continue to expand opportunities for investments in 

renewable energy and technology. 

In October 2019, the Honorable Minister of Power Engr. Sale Mamman announced the establishment 

of a 300 MW renewable energy power plant in Lagos as the result of the collaboration with the United 
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Arab Emirates. The UAE Ambassador to Nigeria paid a courtesy visit to renew their commitment to 

collaborate with the Nigerian government for improved investment opportunities for the country. 

What appeared clearly from our research was that in most cases, the involvement of the government 

was present - if not necessary - in order to make the investments happen. In addition to those, it is 

worth mentioning the provision of loan (or sometimes soft loans - with lower than market rates of 

interests) granted by the governments of foreign countries. As we will discuss in a later section, this 

poses a problem due to the foreign countries’ interest in Nigerian fossil fuels reservoirs.  

The risk is that these countries could disguise investments in oil and coal while pretending to be 

interested in the country’s energetic growth through renewable. In her article on “The Diplomat” 

(2018), Jill van de Walle writes about this topic, especially related to the case of China and its 

investments in SSA countries. At the Summit of the Forum on China-Africa Cooperation (FOCAC), 

the Asian giant detailed their plan to help SSA, comprising investments for $ 60 bil, most of which 

were promised to be destined to energy infrastructures. This would be done with the support of the 

Chinese foreign development banks, such as the China Development Bank (CDB) and the Export-

Import Bank of China (EXIM).  

Among these promises, great attention was given to renewable energy as the main road to sustainable 

growth for African countries’ future. Looking at the numbers, though, the author states how 44% of 

these investments are actually directed to fossil fuels (oil in particular), with another half going to 

large hydropower (which among the renewable technologies is the one that poses the highest 

environmental risks), and only 7% being destined to other renewables, among which we find wind 

and solar.  

Moving on to the private sector instead, the International Finance Corporation (IFC), a sister 

organization of the World Bank and member of the World Bank Group, is found to be one of the 

investors behind Nigeria’s future energy growth plans. In September 2017, the Utility-Scale Solar PV 

Program was approved, as part of the CTF - Clean Technology Fund - to provide the country with 

about $ 30 million of loans for the completion of several PV projects which have not reached financial 

closure. The program is expected to support the installation of up to 100 MW of solar PV capacity 

that will mobilize about $ 100 million of private investments, breaking the cycle of many projects 

that get approved but not implemented due to lack of financial resources (Utility-Scale Solar PV 

Program approval- The World Bank). 
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4.4 PESTLE evaluation of Nigeria  
 

To start our country analysis, we will use the PESTLE framework, as aforementioned. We will divide 

each category into subcategories to make sure we take into account everything relevant to our work. 

 

 

Table 1. PESTLE Analysis. The Authors. 

 

4.4.1 Political framework  
 

4.4.1.1 Political history  
 

Nigeria became fully independent on the 1st October 1960, after a century under British rule. Since 

then, the country experienced years of general confusion and instability. It first became a Federal 
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Republic (University of Central Arkansas, 2021). In 1966 the Federal Republic ended with a military 

coup. The following years have been characterized by civil wars and have experienced millions of 

deaths caused by mass starvation and attacks on the population by militants (University of Central 

Arkansas, 2021). 

 

When the civil war ended in 1970, Major General Yakubu Gowan created a federal system consisting 

of 12 states and emphasized national reconciliation (University of Central Arkansas, 2021). The 

following years were characterized by several assassinations of leaders leaving the country in military 

hands. The military officers seized power, citing increased corruption and economic mismanagement. 

According to the article published by the University of Arkansas, in 1983, the crisis phase started and 

the population voted the current military leader democratically. This crisis lasted until 1999 and was 

characterized by sudden leaders change, almost twice a year and accompanied by the recurring 

assassination of groups of population and military executions.  

International pressure, especially from the UK and the EU, started in 1995. The international 

governments started condemning the Nigerian government for different executions, and they also 

imposed economic and military sanctions on the government (University of Central Arkansas, 2021). 

 

4.4.1.2 Current political situation  
 

 

After decades of military rule, multiparty democracy was established in Nigeria in 1999 (University 

of Central Arkansas, 2021). Since 1999, governance conditions have broadly improved even though 

challenges such as corruption, ethno-religious tensions, security and abuse risks, discrimination 

against women and sexual minorities, and government harassment of political opponents and 

journalists are still happening on a large scale. 

In 2015, Muhammady Buhari won office in a surge of corruption, economic turmoil and insecurity. 

Buhari won re-election in 2019, in elections that featured “historically low turnout, pervasive vote-

buying, and widespread violence and heightened concerns over Nigeria's democratic trajectory”.  

 

Violence and imposition of power governments are not the only challenges when looking at the 

political background. It is the dysfunction of the government itself which is due to different reasons. 

The most known one is the corruption that affects the majority of African countries and that seriously 

harms the development of the country (Ene et al., 2013). Corruption is one of the main reasons behind 
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the events mentioned above, such as conflicts, civil wars, coups d'état, and youth restiveness and 

social insecurity. That is the reason why corruption is considered the most dangerous social ill (Ene 

et al., 2013). As the World Bank defined it back in 1998, corruption can be seen as the use of official 

roles for personal gain. According to Ene et al. (2013), especially in Nigeria, corruption "spans from 

budgeting abuses, political patronage, public funds being doled out to political allies and personal 

friends", the absence of contracts that explain the mobilisation of money, personal reward of 

politicians, re-assignation of ministry role to individuals involved in scandals. It is absurd how 

affected by corruption the whole country is, to the point that corruption is believed to be the "Only 

thing that really works", as cited in the article "The only thing that works" (The Economist, 2015). 

 

As a result of the several events that happened since its liberalisation, Nigeria's political stability is a 

problem. As presented by the Data chart of Nigeria Political stability (refer to Appendix A - Graph 

1) in a scale from -2.5 to +2.5 where the former is weak political stability and the latter is strong 

stability, Nigeria will show an average of -1.81 from 1996 to 2019 with the lowest value of -2.21. 

The yearly political stability index in the last ten years has always been around -2.   

 

Moreover, the Worldwide Governance Indicator of the corruption control that ranges from 0 (lowest 

control of corruption) to 100 (highest control of corruption) shows the alarming situation in Nigeria 

due to the fact that the country scored only 11 in 2012 (compared to an average of 30 in Sub-Saharan 

Africa nations) (Martini, 2014).  

Some surveys and assessments provided the overall picture of corruption within the country. The 

corruption is seen in the media's reports, the quality of the public services and the lack of transparency 

citizens themselves feel (Martini, 2014). However, studies have especially focused on the corruption 

related to the oil resources, which consist of covering grand corruption cases involving high-level 

decision-makers, regulatory agencies, state-owned enterprises and companies operating in the field 

(Martini, 2014). As stated in the report, it was not uncommon that whenever government members 

found themselves in conflict of interest, they chose to favour themselves rather than thinking for the 

whole society. Indeed, the report illustrates an example of political leaders who manipulated tenders 

to benefit a particular company, Intels Nigeria Ltd, for example, for their own private gain.  

Moreover, the report also suggests that the corruption of the country is related to its social norms. 

Nigeria is a neo-patrimonial state, which means that power is maintained by awarding personal 
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favours, and where politicians may abuse their political power to extract as many rents as possible 

for the government.  

 

Hope (2017) argued that corruption is Nigeria's biggest challenge since the suffering of what literature 

calls "resource curse" - the paradox that developing countries with plenty of natural resources tend to 

have low economic growth, low democracy level and worse development outcomes compared to 

countries with fewer natural resources.  

Altogether combined with the large Nigerian multi-ethnic and multi-religious population has limited 

Nigeria's ability to foster harmonious development (Ene et al., 2013). As a direct consequence, 

security is also a big issue because conflicts in different areas are frequent, and they have been the 

cause of the killing of thousands of people, displacement of millions and started humanitarian crises. 

 

4.4.1.3 Foreign investments incentives  
 

 

Nigeria is considered the third host economy for Foreign Direct Investment in Africa, only behind 

Egypt and Ethiopia (Santander Trade, 2020). Although the country attracts numerous investors in the 

sector of hydrocarbons, energy and construction, especially from the USA, China, United Kingdom, 

Netherlands and France, it experienced a drastic decrease during the last few years. In fact, according 

to the UNCTAD 2020 World Investment Report, FDI in Nigeria showed a 48,5% decrease compared 

to the year before (USD 3,3 in 2019 from USD 6,4 in 2018) (refer to Appendix B - Table 1). 

According to the Santander analysis, Nigeria's attractiveness strongly depends on the fact that it has 

the highest GDP in Africa, the important resources it holds, the relatively low public debt, and the 

government's will to liberalise the economy, promoting public-private partnerships. On the other 

hand, there are also several reasons why investors are reluctant to invest in Nigeria. 

First of all, the tax burden is relatively high. Taxation is a macroeconomic tool that can either 

discourage or encourage investments (Olubukola et al., 2019). According to a PwC report about the 

Worldwide Taxes summaries, the corporate tax rate for foreign investments is 30% on the income 

made within the country. However, as reported from PwC in 2005, it is not merely the percentage of 

corporate tax that discourages investors, but all taxes on top of that. Tax disincentives addressed by 

investors themselves are the excess dividend tax, which consists of an additional payment of taxes on 
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the dividend paid to the holding company, which means that associate companies will suffer 30% tax 

when distributing the dividends to their stakeholders (PwC, 2015). 

Moreover, there is a minimum tax (CITA) which imposes a charge on companies, whether they have 

a taxable profit or not. In fact, when a business has no taxable income, or if this figure is lower than 

the minimum, they would still owe the minimum tax (PwC, 2015). As a result, companies have to 

pay taxes out of their own capital. Connected to this minimum tax is the Commencement Rule, which 

enables the government to double-tax the companies, during their start-up phase, for the first three 

years. Non-payment of tax-refund is also a significant issue: companies are officially entitled to 

receive refunds for particular taxes they face in case of overpayments. In reality, that rarely happens. 

In fact, tax authorities are not repaying back overpayment of taxes from companies. Another 

significant disincentive related to the tax system is its uncertainty because it is not known how much, 

when and how taxes should be paid (PwC, 2015).  

Second, as we also will investigate in the economic section, the economy of the country is highly 

vulnerable due to the high dependence on the oil and gas markets. As Ross (2003) argued, oil revenues 

are not only fundamental in the economy of the country but also volatile. Governments need to be 

proactive with fiscal policies to cope with the vulnerability of the sector. The Nigerian government 

did not manage to keep the economy stable during the several years of the oil crisis letting the 

economy drop down. A vulnerable economy increases the risk of investments and, therefore, might 

undermine the attractiveness of the country.  

Third, the political and social conditions are not attracting investors (Olubukola et al., 2019). The 

federal government is hampered by the strength of state and tribal authorities. Deep ethnic, religious 

and regional divisions provide risks for political stability. This led to a general lack of security which 

harms the reputation of the country accordingly. Moreover, the lack of transparency and information 

discourages investors, starting from the registration into the country to obtaining different permits, 

raising capital, registering property, dealing with the costumes, getting the right people to hire, 

handling different relationships with customers and business partners, financial reporting and more 

(Olubukola et al., 2019). All the misinformation and the non-clarity of these bureaucratic steps is 

pushing investors away.  

Nevertheless, small achievements have been reached. Before, there were several controls and limits 

directed to foreign investments. In 1995, thanks to the Nigerian Investment Promotion Commission 
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Act (NIPC), every sector in Nigeria opened to foreign investments, allowing for 100% foreign 

ownership and creating the Nigerian Investment Promotion Commission, which aimed at encouraging 

foreign investments. Notwithstanding, political support is essential and given the unresolved 

challenges to investments and business in Nigeria, the attractiveness of the country has been limited. 

 

4.4.1.4 International Relations 
 

Nigeria is highly dependent on the relationship with several donors, that hold a primary role in trades 

and investments and try to improve the political conditions. Among all donors, there are the United 

States Agency for International Development (USAID), European Union, United Kingdom 

Department for International Development (DIFD) and the World Bank, in addition to China, whose 

importance has been steadily growing.  

 

4.4.1.4.1 United States & Nigeria  
 

The USA and Nigeria relations have remained robust since 1999. In 2017 President Trump visited 

President Buhari. The former expressed the interest of seeing Nigeria play a role in democracy 

promotion in Africa and mentioned Nigeria as a focus to increase U.S. commercial activity in the 

continent (Husted & Blanchard, 2020).  

As of 2019, Nigeria was the United States' second-largest trading partner in Sub-Saharan Africa, only 

second to South Africa and the third-largest beneficiary of U.S. foreign direct investments (Husted & 

Blanchard, 2020). However, according to the authors of the report, the majority of exports are crude 

oil-based which have fallen sharply since 2011 because of several reasons. First of all, U.S. domestic 

energy production has increased, and thus imports have lowered. Moreover, American investors in 

Nigeria were concerned especially about policy uncertainty, foreign exchange risk, import 

restrictions, local content requirements. As the State Department reported, "corruption and lack of 

transparency in the tender process has been a far greater concern to U.S. companies than 

discriminatory policies based on foreign status". Additionally, reported in the aforementioned CRS 

Report by Husted & Blanchard, inadequate power supply, infrastructure gaps, and poor intellectual 

property protection are constraining U.S. interest.  
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At the beginning of 2020, President Trump issued Proclamation 9983, which stated that "Nigeria does 

not adequately share public-safety and terrorism-related information required for U.S. immigration 

screening". This will have enormous effects on the two parties' relationship. 

 

4.4.1.4.2 China & Nigeria 
 

China is classified as an emerging donor of Nigeria. The Chinese influence is focused on economic 

investment and reconstruction with specific projects for infrastructure and economic livelihood 

recovery in different post-conflict areas (Toogood, 2016). In her report, Kimairis Toogood states that 

during the last 10-year period, China's trade value with Nigeria grew from a total of $85.5 million in 

2013 to $116.87 million in 2014, and they are meant to be addressed to economic growth areas such 

as power-sector development, solid minerals, rail transportation, agriculture, and housing 

infrastructure. For example, different contracts between China and Nigeria have been signed about 

railways projects, refineries and agri-industrializations (Toogood, 2016). The relationship is also 

important given the number of exports Nigeria has towards China that will enable Nigeria to become 

a major player in Africa and Asian markets. 

In fact, China has become more and more involved in the country's economy, and as a result, it needs 

to protect all the resources from any kind of dangers. Meaning that, given the high loss China 

experienced from conflicts and general insecurity (between 1990 and 2005, they cost at least $300 

billion), they also needed to provide support to peacekeepers serving as military observers, civilian 

police and infrastructures such as medical, logistic and transport in order to avoid further losses 

(Toogood, 2016). 

 

4.4.1.4.3 European Union & Nigeria 
 

Among the European Commission’s aims there is to help Nigeria’s development with a stronger focus 

on jobs, investments and growth, and gender equality. The strategy the EU is focusing on is based on 

the Nigerian paradox “a rich country with a lot of potential, especially in the long term, but with a 

high and increasing level of poverty” (European Commission, 2014). Hence, the EU supports the 

Federal Government of Nigeria, intending to reduce poverty by improving governance, expanding 

social equality and maintaining economic growth. 

The European support ranges in different sectors; for example, the 11th European Development Fund 

(EDF) National Indicative Programme (NIP) allocated €562 million during the period 2014-2020. 
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The focal sectors of the programme are health, nutrition and resilience (€280 million), to reduce 

poverty with an improvement in the government and to work on health status, social cohesion and 

increase of the maternal and child survival rate. Moreover, sustainable energy and access to electricity 

(€150 million), particularly for the poorest and least developed states in the North of the country.  

In addition, the rule of law, governance and democracy (€100 million) towards the improvement of 

economic government, governance and civil society measures to enhance peace, security and 

reinforce democratic processes and continue the support to manage migration and mobility. 

The last €32 million were in favour of civil society and support measures.  

Focusing on the energy sector, in an article published on the European Commission’s website 

(December 2020), the European Union states to have increased its funding of the Climate Investor 

One (CI1) “to boost renewable energy in Nigeria, including for the benefit of vulnerable 

communities”. This investment, channelled through the Dutch Development Bank, is added to the 

initial commitment of € 30 million, opening up to more potential subsequent €100 millions of future 

investments. 

 

4.4.1.4.4 United Kingdom & Nigeria  
 

Since gaining its independence in 1960, Nigeria maintained strong relations with the United 

Kingdom, which is today one of Nigeria’s main allies. 

The last update is from the inaugural of the UK-Africa Investment Summit (Emma Okonji, 2020), 

where representatives from 21 African countries, including Nigeria, met in London. The Nigerian 

President Buhari and the United Kingdom investors signed a business deal worth over £324 million, 

which will help create lasting new partnerships, increase investments, jobs, and growth opportunities 

for people and businesses across Nigeria and the United Kingdom. 

As also presented in the official investment document of the Department for International Investment 

of the UK, some achievements have been reached. As stated in the mentioned document (DFID-

Nigeria profile, 2017), thanks to the programme, 1.8 million people could get sustainable access to 

clean water and better sanitation conditions in 2017. 

 

The reason behind the British interest is mainly because of the potential of the country, being the 

largest economy in Africa and the biggest population, but especially because it has the world’s 10th 

largest oil reserves and the 9th largest natural gas reserves (DFID-Nigeria profile, 2017). In 2015, the 
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UK-Nigeria trade relationship was worth £4 billion, making Nigeria a significant investment partner 

for the UK. Moreover, the UK recognises the several challenges Nigeria faces: conflicts, violent 

Islamist insurgence, national poverty, corruption, and the British DFID specifies they are focused on 

helping Nigeria to overcome those challenges.  

The remainder of DFID Nigeria’s programme is provided by agreements with organisations such as 

the World Bank, United Nations and international Non-Governmental Organisations. DFID (now 

Foreign, Commonwealth & Development Office of the UK Government or simply FCDO) will 

continue to fund and work with international organisations to influence their approach and ensure 

they deliver value for money for the UK taxpayer. 

 

4.4.1.4.5 World Bank & Nigeria  
 

The World Bank is an international development organization owned by 187 countries. The purpose 

of the organization is to reduce poverty by lending money to the governments of its poorer members 

to give them the opportunity to improve their own economies and the living conditions of their 

citizens (The World Bank). The Bank’s interests vary from education to health, nutrition to finance, 

justice, law and environment. Moreover, The World Bank Institute offers training to governments 

through local research and teaching institutions. 

Overall, the World Bank is quite engaged in Africa and Nigeria, counting at the moment a total 

amount of 256 different projects in varied sectors (see projects.worldbank.org). Among these, the 

Nigeria Electrification Project, number P161885, is currently active in renewable energy. More 

specifically, the $ 350 million project focuses 76% on Energy Transmission and Distribution and 

24% on Renewable Energy Solar, with the macro goal “to increase access to electricity services for 

households, public educational institutions, and underserved micro, small and medium enterprises”. 

The project is expected to be concluded on October 31, 2023. 

 

4.4.2 Economic Background 
 

Nigeria is Africa's leading economy being the 30th largest economy worldwide (by GDP volume). 

According to the World Bank report of June 2020, Nigeria is classified as a lower-middle-income 

country (refer to Appendix B - Table 2). The World Bank classifies lower-middle-income countries 
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as those countries with a Gross National Income (GNI) per capita ranging from $ 1,032 to $ 12,535 

(Investopedia, 2020), and Nigeria experienced an increase of 3.57% in 2019, reaching $ 2,030 of GNI 

per capita (Macrotrends) (refer to Appendix A - Graph 2). According to the Macrotrends report of 

Nigeria, since 2017 Nigeria has shown a good trend in the increase of the yearly GDP, which grew 

by 5,71% in 2018 and 12.88% in 2019, reaching $ 448.12B (refer to Appendix A - Graph 3).  

Nigeria's economy is marked by territorial difference. Different economic sectors are spread 

differently among the country, dividing the agricultural sector to the North and the crude oil 

exportation affairs to the southern part (Encyclopædia Britannica). As a result, the coast distance has 

become a poverty index marking a 40% of the population whenever a coast is close by and switching 

to a 70% instead in the rest of the country. 

 

In the past, Nigeria was the continent's most indebted nation (Center for Global Development, 2005). 

Nevertheless, the country benefited from a 2005 debt-relief plan; thanks to this, most of its debt to a 

group of creditor countries would be forgiven once Nigeria would have repaid a certain amount 

(Encyclopædia Britannica). Nigeria successfully reached this goal in 2006, becoming the first African 

country to settle its debt with the so-called Paris Club. In 2016, Nigeria entered a recession because 

of falling global oil prices; despite that, it experienced a recovery within the next few years. Moreover, 

in 2019 the GDP-to-Debt ratio was at 29.8% (The World Bank, 2021). 

 

The economy of Nigeria is considered the largest one in Africa (Encyclopædia Britannica). Since the 

end of the 1960s, Nigeria found the fortune to be one of the biggest suppliers of oil worldwide 

(Encyclopædia Britannica). In fact, since the first oil price shock back in 1974, 90% of Nigeria's 

export income depended on oil. In 2001, Nigeria 99.6% of total export income came from oil, which 

led to making Nigeria the world's most oil-dependent country (Ross, 2003). The period and the 

general increase in oil usage and price made Nigeria's economic growth feasible. 

 

On the one hand, the economic situation created better country conditions, which suddenly increased 

the rural-to-urban migration rate (Encyclopædia Britannica). On the other hand, Nigeria experienced 

an acute increase in population during the same period. As a result, the food was never enough and 

the importation of essential commodities needed to increase (Encyclopædia Britannica). Initially, as 

long as the revenues from fossil fuels were constant, everything was under control. Nevertheless, 

since the late 70s, the agricultural sector has repeatedly faced crises due to the high fluctuation of the 
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world oil market. This, combined with the high population growth, was a challenge for the wellness 

of the country (Encyclopædia Britannica). 

 

Nigeria is the fifth largest exporting country in the Organization of Petroleum Exporting Countries 

(OPEC) and the fifth largest oil-exporting country to the US (Oyefusi, 2007). According to Varrella 

(2021), crude oil accounts for about 9% of the country's GDP (which is the lowest among other 

members of the OPEC organisation) (Oladipo, 2019), 70% of government revenue and over 80% of 

the country's total export (Varrella, 2021). This makes Nigeria's economy highly dependent on the 

oil industry, which is at the same time strongly vulnerable to fluctuations in prices and production 

(African Economic Outlook, 2004). Therefore, this high dependence caused deterioration of the 

country's economic conditions when the revenues from oil began to decrease (Encyclopædia 

Britannica).  

 

The country has also become one of the lead exporters of liquefied natural gas, accounting for an 

additional 15.5% of exports (Export Enterprises). As we can see from the data collected by Export 

Enterprises SA, published on NordeaTrade.com, Nigeria also extracts tin ore and coal for domestic 

use. The country's other natural resources include iron ore, limestone, lead, zinc and arable land.  

Agriculture is another key sector of the economy, which employs 36% of the workforce and 

contributes more or less 21.2% of GDP (Export Enterprises). Nigerian agriculture is mainly centred 

on subsistence farming, and it is not modernised enough. Furthermore, 25,7% of the total GDP is 

made up from the industrial sector, which suffers the most from power shortage. The biggest Nigerian 

industries are petroleum, tourism, agriculture and mining. The employment rate for the industrial 

section is only 12% of the available workforce (Export Enterprises). In addition, services account for 

52% of GDP, also employing 52% of the population. Financial sectors, telecommunications, retail 

and tourism are very dynamic (Encyclopædia Britannica).   

 

Nigeria's economy is characterised by high inflation, which undermines the economic potential. 

Nigeria's inflation has been higher than the average for African and Sub-Saharan countries for years 

and even exceeded 16% per cent in 2017 (after the recession). In recent times, the inflation rate has 

experienced a significant decrease, falling to about 11.40% in 2019 (The World Bank, 2021) (refer 

to Appendix A - Graph 4). Moreover, inflation is projected to rise again - though moderately - in 2020 

due to the inflationary pressures related to the spread of Covid-19 (The World Bank Group, 2020), 
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reaching an estimated 12.88 % (statista.com). Even though the average is decreasing throughout the 

years, the bigger problem is its unsteadiness. Inflation unsteadiness is a sign of a struggling economy 

that may cause prices to fluctuate, increasing unemployment and poverty (O'Neill, 2021).  

The dependency on oil and the vulnerability of the sector affects the economy's healthiness. 

Regarding the latter, during the 2-years world largest oil crises, Nigeria faced a recession too. In fact, 

between mid-2014 and 2016, the global economy faced a 70% oil's price drop (Stocker et al., 2018). 

Along this line, since the Nigerian Government income counts on crude oil sales for 80% and during 

the biennium, the prices of oil have fallen from $112 a barrel to below $50 in 2016, also the Nigerian 

GDP has first declined by 6.22% in 2014 to then decline by 16.88% in 2015 and again by 7.14% in 

2016 (The BBC Journal, 2016). 

 

In 2016 Nigeria was hit by a recession, and it was still recovering from it when Covid-19 hit. The last 

two years have not been easy for the country because of the spread of the pandemic and the sharp 

decline in oil prices (International Monetary Fund, 2021). According to IMF, Nigeria has been 

severely hit by the COVID-19 spread forcing the country to go through a first total lockdown on the 

30th of March 2020 to further close the country due to a second wave again in December 2020. 

Following the two shocks of the virus, economic activity in Nigeria shrank by 2.5 % during the first 

quarter of 2020, by 6% after March to September and again by 3.1% till December (The World Bank 

Group, 2020). Moreover, 67% of households reported a decrease in total income. The agricultural 

sector was the better respondent to the pandemic growing by 1.7 during the first nine months of 2020, 

compared to a 2.4% increase of the previous year (The World Bank Group, 2020). 

 

On the contrary, the oil industry declined by 6.5%, which has decreased both revenues for public and 

private sectors and hence declined investments, credits growth and services output. Also, the non-oil 

industry and all sub-industries such as pharmaceutical products, motors vehicles, water supply, 

declined by 4.6 % (including manufacturing and constructions), whereas the services sector 

contracted by 3.6 % due to their paralysation during the lockdown. According to this World Bank 

Group report about Nigeria's development, Nigeria is among the least likely countries to experience 

a positive GDP growth in 2021, even though a modest recovery plan is in action. The GDP is projected 

to continue decreasing for the current year. 
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4.4.3 Social environment   
 

4.4.3.1 Demographic background  
 

Nigeria has a current population equal to 210,547,465 million people (Worldometers, 2021), which 

makes it the seventh most populous country in the world (refer to Appendix B - Table 3) and also the 

first most populated in Africa. At the same time, Nigeria shows the highest yearly population growth 

rate among the top list countries, equal to 2,58% (refer to Appendix A - Graph 5). The population of 

Nigeria increased at an incredibly high growth rate during the last 30 years. Looking at the population 

graph, in 1990 the population accounted for 100 million people. This means that it more than doubled 

during the last 30 years. In the World Population Prospects of 2019, the United Nations projects that 

this trend will continue to increase. Therefore, Nigeria's population will most likely reach 263 million 

people in 2030 and reach more than 401 million people by 2050, when it will become the third most 

populous country in the world (United Nations, 2019). Hence, if today's population density is 226 per 

Km², it will just continue to increase more and more. To have a better understanding of the problem, 

let us compare Nigeria to the USA. According to the data above mentioned, it is likely that Nigeria 

will surpass the USA in the number of people; however, the USA territory is ten times bigger than 

the Nigerian's one (9,147,420 km² versus 910,770 km²). 

Accordingly, the population age is legitimately young, showing a median age of only 18.4 years old 

and making the country the 6th youngest one in the world (Worldometers, 2021) (refer to Appendix 

B - Graph 6).  

 

Going further with the investigation of the country's population, the southwestern part appears to be 

the most populated, as shown in the density map (refer to Appendix A - Graph 7). Not surprisingly, 

with the population increasing so much in the last years, Nigeria experienced an increase in the 

number of people also in rural areas (refer to Appendix A - Graph 8). Hence, if in 1960 the division 

of rural-urban was estimated to be 85%-15% today only 48% of the population seems to populate the 

rural areas, leaving 52% in the urban ones and therefore marking a general migration towards the 

urban areas and an overall improvement of the population's living conditions (The Guardian, 2017). 
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4.4.3.2 Cultural background  
  

In line with the enormous number of citizens, the culture of Nigeria is diverse among groups. The 

reason behind it is that the population comprises multiple ethnic groups, estimated to be more than 

250 in total (Encyclopædia Britannica). According to the same source, there are three largest ethnic 

groups in Nigeria, Hausa-Fulani, predominant in the north, the Igbo, who are mainly present in the 

south-east, and the Yoruba, who are prevalent in the south-west. 

Although, there are a lot of smaller groups which include the Fulani, Ijaw, Kanuri, Ibibio, Tiv, and 

Edo, reaching a total amount of 250 or more. 

 

In addition, language is also varied and diverse. Even though English is the most common language, 

given the old dependence on the United Kingdom, the country has over 521 languages and over 1150 

dialects. The languages are classified into three broad linguistic groups, such as Niger-Congo, Nilo-

Saharan and Afro-Asiatic, and each of them is then subdivided into branches (Encyclopædia 

Britannica). 

 

Even religion is different among tribes which strongly influences the way of thinking and their 

compatibility (everyculture.com). It is estimated that 50% of Nigerians are Muslim, 40% Christian 

and that the remaining 10% practice various indigenous religions. According to a study conducted by 

the Chinese Embassy in Nigeria, relationships among Christians and Muslims have been quite tense 

in several areas, causing thousands of deaths since 1999. 

Before Nigeria was conquered by the United Kingdom, the population was clearly divided into groups 

speaking different languages. Each of the groups had its own history. The arrival of the British 

colonizers made up a more unique group and hence a single entity known as Nigeria 

(everyculture.com). 

 

However, the inhabitants never felt this uniqueness because the various ethnic groups never 

considered themselves as part of the same culture. As a result, there is a general lack of Nigerian 

nationalism coupled with an ever-changing and often ethnically biased national leadership, which 

have led to severe internal ethnic conflicts and a sequence of civil wars (everyculture.com). Different 

historical backgrounds created different cultures, which are difficult to manage.  
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4.4.3.3 Education   
 

From the early age of four or five, children are expected to start performing household duties, and 

their responsibilities increase as they get older (Embassy of China in Nigeria, 2015). Nigerian 

children are taught that laziness is something unacceptable and that everyone must contribute. Young 

boys and girls have different responsibilities. While the formers are expected to help their fathers in 

the field or tend the livestock, the latter will help with the cooking, laundry and fetch water. At the 

same time, all Nigerian children are supposed to have access to a local elementary school. 

In fact, in 1989, Nigeria implemented the school system in the wake of the German, Chinese and 

Ghanaian. It is based on a (1)-6-3-3-4: one year pre-primary education, six years primary, three years 

junior secondary, three years senior secondary, and a minimum of four years tertiary education 

(Ekundayo, 2021).  

According to Ekundayo (2021), the only difference with the other countries is that it has never been 

fully implemented in Nigeria, but only theoretically considered. Indeed, Nigeria has the highest 

number of out-of-school children in the entire world, which amounts to 10 million. The other 27 

million children at school have really poor performance. showing a big difference in the figures about 

the attendance of boys and girls. The number of girls is usually much lower than the number of boys.  

Nevertheless, regarding higher education, Nigerians have been historically very interested in pursuing 

it. Today there are 43 universities in Nigeria (Chinese Embassy, 2015). Although the majority of them 

are government-run, they have also accepted three private universities. However, for the lower-

education, the situation does not get any better (Ekundayo, 2021). It is likely that young Nigerians 

cannot gain admission into public universities. At the same time, prohibitive tuition fees, among other 

factors, are a barrier to the country’s private universities (Ekundayo, 2021). 

However, it is important to bring up to the attention that there is a difference between the rural and 

urban areas. In the former, education is characterised by poor infrastructures, insufficiency of 

academic staff and non-payment (The Nigerian Voice, 2016).  

According to the Journal “The Nigerian Voice”, rural areas in Nigeria are consistently neglected by 

the government when it comes to the development of all forms, education included. Moreover, the 

journal adds that the inhabitants of rural areas are usually not taken into consideration in government 
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development activities disregarding the fact that the nation’s wealth is derived from the rural areas 

themselves.  

As known, a well-organised and efficient education system creates the fundamentals for the creation 

of high-skilled workforces. The lack of the former makes it hard to create the latter.  

According to TradingEconomics, in 2021 the country recorded the highest unemployment rate in the 

last decade, reaching 33.3%, bringing the employment rate down to 66.7%. In 2017, the employment 

rate was 86.7%, and since then, it started decreasing constantly (refer to Appendix A - Graph 9).  

As reported from PwC in September 2020, youth unemployment is higher than for older generations’ 

workers (the 15-24 age group show a rate of 41%, 25-34 of 31%). Moreover, analysing the 

unemployment rate by level of education, it can be seen that 41% of the population with a bachelor’s 

degree are unemployed (PwC, 2020). 

In addition, the percentages of employment in different sectors have changed in the last 15 years. 

According to the data shown by the World Bank, in the period from 1990 to 2019, the percentage of 

people employed in the agricultural sector decreased from 50.57% of total employment to only 

34.97%. An opposite trend has been experienced in the sector of services growing from 36% in 1990 

to 53.03% in 2019. 

4.4.4 Technological Environment   
 

As stated by Ogbonnaya et al. (2019), Nigeria holds great potential for both traditional and renewable 

energy resources thanks to its reserves of oil, gas, hydro, solar power and more.  

Despite the abundance of resources, the country has failed to raise electrification to a degree where it 

could finally support the development of a modern society, where electricity is fundamental. 

 

Focusing on renewables, Ogbonnaya et al. state that one of the causes keeping Nigeria behind, is 

believed to be attributable to the lack of awareness of the general population about the benefits and 

feasibility of the development of RETs. 

Agreeing with this study, several authors have also written on the topic. Olanipekun & Adelakun 

(2020) state that the country is affected by a “low level of public awareness on the availability and 

usefulness of alternative energy systems”. 
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A natural consequence of this phenomenon has led, over the years, to “inadequate human capacity in 

design, construction, installation, and maintenance of alternative energy systems” (Olanipekun & 

Adelakun, 2020). 

In addition to this, not only is the country lacking enough workforce that understands and knows how 

to work with the technologies, but the technologies themselves represent another challenge when it 

comes to procurement. 

Along this line, in the conference paper on the implementation of energy plans for Nigeria’s energy 

crisis, following the presentation at the fifth International Association for Energy Economics (IAEE) 

conference at Abuja, the authors Sambo et al. (2012) openly address the problem of costing. Despite 

the common belief that RETs, and especially solar photovoltaic, are getting cheaper and cheaper 

around the world, the same is not valid for Nigeria. Deployment of solar technologies is very 

expensive in the country due to the importation of various parts that cannot be manufactured locally. 

Investments are necessary to also bring the proper technologies and machinery to Nigeria before 

being able to implement RETs to a high degree, so to replace fossil fuels and create a more sustainable 

future in the energy sector. 

 

4.4.4.1 Potential of Nigeria’s renewable energy sources  
 

The last and main part of the analysis of the technological factors will be about the potential for 

electricity generation through renewables. Painuly (2001) distinguishes studies on potential into three 

different typologies, regarding the technological potential, techno-economic potential or economic 

potential. According to the author, the potential for a RET can be firstly analysed by looking at the 

technological potential, which defines the possible level of usage, assuming the technology is 

technically feasible, and no constraints of cost, reliability and others should hinder its application 

(Painuly, 2001). However, it is not the only thing that matters. Once technical conditions are 

favourable for the development of a RET, techno-economic feasibility is taken into consideration. It 

refers to the presence of constraints such as social, institutional and financial barriers. To conclude, 

Painuly strongly recommends an investigation of the economic potential as well. This potential refers 

to the absence of market failures and distortions when using a technology that is technically feasible 

and economically viable.  



   

 

 73 

To analyse the potential for electricity production of renewable sources in Nigeria, we want to avoid 

any biases coming from economic, social factors or others. Therefore, we decided to stick to the 

technological potential only to give a better representation of it. 

This section will be divided into four subsections, each regarding one of the four primary renewable 

energy resources (solar, wind, hydro and geothermal), in which we will discuss the current potential 

and utilisation of said resource. 

 

4.4.4.1.1 Solar potential 
 

In 2020, Mohammed et al. published their paper on the Institute of Electrical and Electronics 

Engineers (IEEE) for the PowerAfrica conference, where they define and analyse Solar Energy 

Technologies and the various issues in their implementation. 

According to their work, solar technologies can be divided into two main categories: Concentrated 

Solar Power (CSP) and Solar Photovoltaic (SPV). The former, CSP, technologies involve the use of 

heat to generate power through either linear concentrating systems, solar power towers or solar dish 

systems. CPS technologies mainly use heat deriving from the sun to heat up water, which turns into 

steam that activates turbines, ultimately turning it into energy. That is the same procedure that 

happens when generating electricity in old carbon/oil-fueled facilities.  

Solar Photovoltaic technologies, instead, convert the sunlight itself directly into electricity. As shown 

in Figure 6, the World Bank (with the collaboration of Solargis and ESMAP) presents an estimate of 

photovoltaic power potential based on the hours and intensity of solar radiations throughout the 

territory of the country. It is visible that the whole nation holds great potential for photovoltaic energy 

generation, especially when looking at the northern and north-eastern sides. 
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Figure 6. Nigeria’s Global Horizontal Irradiation. Solargis for The World Bank Group, 2019. 

 

As stated in the Master Plan, Nigeria receives average radiation of 5.3 kWh/m², ranging from 3.5 to 

7, based on the specific location within the country, with higher peaks being registered in the North, 

compared to the lower numbers in the coastal region. 

 

According to The National Energy Policy Document’s estimations, included in the 2012 revision of 

the Master Plan and quoted by Falobi (2019), assuming 10% of the land of Nigeria dedicated to 

energy production by using solar energy, with solar energy conversion devices holding an overall 

thermal efficiency of 10%, the estimated resource base would be 17,702 TWh/yr. Based on the data 

and estimations made in 2005, at the time of the production of the Master Plan, this number would 

correspond to almost 100 times the demand expected for 2010 and 12 times the 2030 estimated 

demand. 
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Looking at other sources, Nigeria is believed to receive total solar radiation of 4,849,782 kWh/m² 

(Abdullahi, 2017 citing Akinyele et al. 2007). Multiplying that by the total area occupied by the 

country (923,768 Km²), we would get a final figure of 1,635,227 TW/h generated in a year. It is clear 

that different sources can have different estimations based on the assumptions made in that specific 

study. However, if we integrate this number with Falobi’s assumptions of a 10% thermal efficiency, 

while utilizing for solar power production the 10% of the land, the result would be 16,352 TW/h, 

which is very close to the first estimation of 17,702 TWh/yr by Falobi (2019).  

Therefore, we can state with some reasonable degree of confidence that Nigeria does hold a high 

potential for solar power, which has yet to be exploited. 

 

4.4.4.1.2 Wind potential 
 

According to the work of Brimmo et al. (2017) on sustainable energy development, wind power is 

“considered as one of the most economically feasible renewable energy sources based on its 

Levelized Cost of Energy (LCOE)”. Despite this common consideration, it is still a very low utilized 

resource for energy production. Moreover, different studies show different results, which has not 

made it any easier to build a development plan. Looking at the REMP, the information about wind 

potential shows that the country is subject to strong April to October seasonal rain-bearing south-

westerlies. In the period from November to March, dry and dusty north-east trade winds blow over 

Nigeria. 

In order to measure wind reserves, what has to be taken into consideration is the speed at 10m above 

the ground level. Throughout the country, most of the region can be categorized as poor to moderate 

when it comes to the wind regime. An exception to this is represented by coastal and off-shore areas, 

where there is potential for strong wind energy all year round. Excluding said areas, the rest of 

southern Nigeria generally experiences weak winds. The strongest ones are found in the North, where 

the hills create a windy and scarcely populated environment that would be perfect for wind energy 

facilities development. In this area, values range from 4 m/s to 5.12 m/s, with high peaks of speed 

between April and August. In the South, slower winds of about 1.4 m/s to 3 m/s are to be found. 

Coming back to Brimmo et al. (2017), the authors have summarised more specific data related to the 

separate regions for higher precision, using several other academic studies as sources. Every study 

focused on different sites in specific states, based on their natural characteristics of morphology and 
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potential wind speeds. We, therefore, recommend the reader who is interested in specifics about 

numbers and estimations of power potential to refer to that study for further information (for 

nationwide estimations, refer to Appendix B - Table 4).  

Historically, it has never been possible to estimate a composite number for wind power potential for 

Nigeria as a whole, due to the diversity and roughness of its territory and the wind blowing on it. 

Estimations are mainly done on the data collected at specific individual testing sites. Despite that, a 

few reports have tried to give an overview of what the potential for wind power generation would 

look like at a nationwide level, like the IAEE Energy Forum (First Quarter, 2019) written by Falobi. 

In this report, estimated wind potential stands at around 2,400 MW, divided into 1,600 for on-shore 

sites and 800 for off-shore. Cumulatively, that would account for 2.55% of the full potential of 

renewable electricity generation (GIZ, 2015), confirming that wind is not the strongest resource for 

Nigeria when it comes to RET potential. 

4.4.4.1.3 Hydro potential 
 

Not only globally, but hydropower is an essential source of energy in the country of our study, too. 

Water resources hold potential energy due to the difference in height between different sections of 

the water stream. This potential results in mechanical energy that gets converted into electricity 

through a turbine. Nigeria is no stranger to this group of technologies. In fact, according to the data 

found on the International Hydropower Association (IHA, 2020), Nigeria is “bestowed with large 

rivers and natural falls”. 

It is classified as an economically water-scarce country because of the lack of investments, but it is 

not a water-poor country. With an estimated 1,800 m³ per capita/year of renewable water resources 

available, the total installed capacity for hydropower stands at 2,062 MW, with its richest resources 

being the Niger River and Lake Chad basin. This resulted, in 2019, in an actual generation of 

electricity from water sources of 6.10 TWh. Keeping this number in mind, if we compare it to the 

estimated total exploitable potential of hydropower, which stands at 14,120 MW, it is clear that 

opportunities for further improvement in the field are still high. That would translate to a generation 

of more than 50,800 GWh/year of electricity from hydro sources. 

To confirm this, going back to Brimmo et al.’s work (2017), we can see how hydropower’s current 

installed capacity represents only 14% of the country’s potential, while already contributing to about 
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40% of the total electricity production. Although, when looking at this number, a distinction must be 

made between large and small scale hydropower.  

According to the IAEE Energy Forum (Falobi, 2019 First Quarter) report, the estimated potential for 

hydropower in 2019 would stand at 14,750 MW. Of these, 11,250 MW would relate to large scale 

hydro and 3,500 MW to small scale. Furthermore, when it came to actual utilization in 2019, large 

hydro accounted for 1900 MW generated, and only 64.2 MW for small hydro. Comparing these 

numbers to what stated by Brimmo et al. in 2017, we can see pretty consistent results, signalling a 

lack of development in both sectors, despite the high potential, which is not utilized as it could be. 

4.4.4.1.4 Geothermal potential 
 

"Geothermal energy is derived from heat generated by Earth's formation, and the subsequent 

radioactive decay of the earth's minerals". This definition of Brimmo et al. (2017) opens up the door 

to a relatively new source of energy, at least for high-scale exploitation and utilization. 

In Nigeria, this field has not been explored thoroughly, leaving rough estimations with no actual 

implementation. The main numbers come from measurements of temperature taken during drilling 

and other works on oil and gas extraction sites. As it appears from the report published by Falobi on 

IAEE Energy Forum (2019, First Quarter), when it comes to geothermal power potential, there are 

mainly five basins across the country (see Table 2). 

 

Table 2. Geothermal Gradient in Nigeria’s Basins. Falobi, 2019. 

 

The report uses data from the most influential work in the field by Avbovbo (1978). The author states 

that average geothermal gradients around the world stand at about 2-3℃/100m. Anything higher than 
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that would indicate a site with good potential for geothermal power generation. As shown in the 

picture above, the main basins in the country do represent an interesting opportunity in that direction, 

with values in different areas of the country ranging from low 1-2.5 ℃ - around the global averages 

- but then spiking up to 7.6℃, recorded at the Sokoto basin. According to further studies included in 

the report, with the right technologies, these basins could be harnessed to generate a potential of about 

500MW of geothermal energy. However, due to the lack of more precise measurements, there is no 

certainty or reliability about this estimation. 

 

4.4.5 Legal Environment  

Although Nigeria's potential for renewable energy is considerable and despite the help the country 

receives from international organisations, the renewable energy market remains largely at its nascent 

state. In the last two decades, Nigeria has experienced renewable energy project development, and 

improvements are still required. In fact, legislations and regulations have a primary role in the 

attraction of international and domestic investors. 

Over the past ten years, something has changed, awareness has increased, funding activities and 

involvement of development finance institutions and non-governmental institutions, as well as the 

government participation through the REA (Rural Electrification Agency) (Nnaemeka et al., 2016). 

Moreover, Nigeria becoming one of the signatories to the Paris Agreement also suggested the 

development of RE projects. Several NGOs and organisations have had a primary role in this; 

however, the government did not succeed in making it a priority (Nnaemeka et al., 2016). While 

organisations can have an impact that matters, at the end of the day, it is the government that must 

put extra effort to make every plan come to life.  

In 2001 NEPP was created, with the acronym standing for National Electronic Power Policy. The 

purposes were different, like privatising NEPA and introducing Integrated Power producers (IPPs) of 

electricity. Moreover, its intention was to increase competition between participants in the market, 

gradually remove subsidies, and sell excess power to DISCOs. At the end of its implementation, the 

energy market would have been liberalised (Nnaemeka et al., 2016).   
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The federal government approved the first comprehensive energy policy in 2003. The National 

Energy Policy (NEP) aimed to create energy security for the country through a robust energy supply 

mix by diversifying the energy supply (Nnaemeka et al., 2016).   

In 2005, contemporary to the Renewable Energy Master Plan, the National Power Sector Reform 

(NPSR) act was established. The goal was again the liberalisation of the energy  sector (Nnaemeka 

et al., 2016). The purpose of the Act, together with the NEPP of 2001, was to promote the privatisation 

of the power sector and, together with this, enhance rural electrification while protecting consumers' 

rights.  

In 2006, the Federal Ministry of Power developed the Renewable Electricity Policy Guidelines 

(REPG). The aim was to mandate the Nigerian government on the expansion of electricity generation 

from renewable energy to at least 5% of the total electricity generated (Nnaemeka et al., 2016). This 

can be seen as a response of the Ministry to the Master Plan, which was not approved instead.  

In relation to the development of REPG, the Renewable Electricity Action Programme (REAP) was 

a general outline for the implementation of the first. The programme included targets, strategies for 

the development of RETs such as levelling the playing field for renewable electricity producers, 

multi-sector partnerships, demonstration projects, supply chain initiatives and more. The program 

also included the roles ministries and agencies might have, a risk assessment and evaluation and a 

provision for financing renewable energy.  

In addition, the 2005 Master Plan was then reviewed in 2012, in a move of the Energy Commission 

of Nigeria in collaboration with the United Nations Development Program. Even though the plan was 

well developed and it included all the implementation process with the targets we already went 

through, it has never been approved by the National Assembly to be passed into law (Nnaemeka et 

al., 2016), harming the development of the country.   

In 2013 the National Policy on Climate Change (NPCC) was developed by the Federal Ministry of 

Environment of Nigeria. The plan identified climate change as one of the major threats to economic 

development goals and food security (NPCC report, 2013). The plan shows different objectives such 

as the implementation of measures that promote low carbon, raise climate change-related science, 

R&D, and technology expertise. This is in order to enhance the country's image on climate change 

issues, increase the country's awareness on the matter, foster involvement of the private sector, 
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strengthen the national institutions to establish a better framework for climate change governance. In 

reality, the Ministry would suggest both a decrease in the utilisation of fuel oil and an increase in the 

efficiency of its utilisation. Among the goals, to "generate energy from renewable energy sources to 

account for a minimum of 20% by 2030" and more.  

In 2014, the National Renewable Energy and Energy Efficiency Policy (NREEEP) was issued, and it 

is still pending the approval of the Federal Executive Council. It outlined the global thrust of the 

policies and measures to promote renewable energy and energy efficiency (Nnaemeka et al., 2016). 

In 2008, the Nigerian Electricity Regulatory Commission gave birth to a Multi-Year Tariff Order that 

was a 15-year map towards cost-reflective tariffs (Nnaemeka et al., 2016). The strategy was to keep 

consumer prices relatively low, though still affecting the price increases in a gradual manner. The 

final part of the regime is intended to keep incentives for power producers as well as investors to 

operate and maintain the infrastructures available. In 2012 the plan was improved and adjusted on the 

Nigerian inflation rate, the daily generation capacity etc. (Nnaemeka et al., 2016). 

After the creation of a sustainable energy plan, a comprehensive forecast of different scenarios and a 

presentation of the country's potential, there are different steps the authorities must take in Nigeria 

for its implementation (Sambo et al., 2012). As suggested by Sambo et al. in 2012, actions should 

follow the plan. This might consist of the development, publication and implementation of 

regulations, laws.  

Sambo et al. (2012) present three following steps needed to implement a plan: the approval by the 

federal government, legislation into law by the national assembly and finally, adherence to 

implementation by concerned Ministry, Departments or Agencies (MDAs).  

The former is the first step for any public policy. However, only the NEP was approved in 2003. 

Regarding the Master Plan instead, there is no notice of its approval.  

The next step would be to make the policy become law by presenting it to the National Assembly and 

protecting it from future government alterations. In 2012, there were no bills from the National 

Assembly neither for the NEP nor for the REMP. After being sure the policy has become a law, 

actions from the MDAs are required. They would work together to ensure the proper implementation 

of the plan.  
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However, no plan reached the last step. Law has a crucial role in bringing about the widespread use 

of renewable energy. Although there is a legal framework for renewable energy development, some 

of the policies are long overdue for revision and still pending approval.  

As mentioned by Sambo et al. (2012), it is difficult to implement something that never became a law, 

highlighting the importance of the government's role in this matter. 

 

4.4.6 Environmental Conditions 

 

4.4.6.1 Climate change awareness in Nigeria 
 

Although the science behind climate change is gaining exponentially more and more attention 

worldwide, education and awareness are still lacking in many places. As investigated by Odjugo et 

al. (2013), in the “Analysis of climate change awareness in Nigeria”, even though there is an increased 

awareness that the climate is in fact changing, the majority of the population is not aware of the 

impacts of climate change outside their immediate surrounding environment.  

Interesting in Odjugo’s paper is the questionnaire he prepared for the locals. The questionnaire aimed 

to have an idea of how many people in Nigeria are aware of the impacts climate change has on their 

immediate surrounding environment. Therefore, he created a questionnaire for the locals (both in 

rural and urban areas) and, not surprisingly, the results of the investigation show that 52% of 

Nigerians stated that they have little knowledge of climate change, only 22% have much knowledge 

of it. In comparison, 25% are ignorant of the concept itself. Also, the researchers stress on recording 

different levels of awareness depending on the area of investigation (shown in Table 3). 

 

 

Table 3. “How much do you know about climate change?” Odjugo (2013)  
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Table 4. “How much do you know about climate change?”. Rural vs. urban areas. Odjugo (2013)  

 

In fact, if only 15.8% of people in the urban area never heard of it, the number increases, reaching 

the 33.4% experienced in rural areas (see Table 4). The same happens for the category “know little 

about it”, while the opposite goes for the “know much about it”. Relevant is how only 9% of the rural 

area population - according to the submitted questionnaires - states to know a lot about climate 

change.  

Moreover, the author comments on the supposed unreliability of the numbers of who knows little or 

much about it because, when sometimes questioned, they could not even describe the meaning of 

climate change.  Particularly interesting is also that, during the questionnaire, most of the people 

residents in the rural areas answered that climate change is caused by God as a punishment for the 

numerous human sins.  

As the author considers, awareness is spread thanks to the access people have to public information, 

which should be available on television, radio, printed materials, teachers, colleagues, friends. When 

all of those are missing, or they are only available for a small share of the population, it is difficult to 

make people aware. 

 

4.4.6.2 Climate change challenges  
 

The low general awareness does not imply that the problem is not evident. As suggested by Haider 

(2019), climate conditions have also changed in Nigeria. The consequences are multiple, such as an 

increase in temperature, variable rainfall, rise in the sea level, drought and desertification, land 

degradation and more frequent extreme weather events. The forecasts predict an increase in rainfall 

in the future, which will imply a continued increase in the sea level, which is expected to overcome 

the coastal land (Haider, 2019). 
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The impacts for a country where agriculture accounts for 24% of the GDP are highly important 

(Varrella, 2021). Agriculture in Nigeria is mostly rain-fed, and its unpredictability could make it 

difficult for farmers to plan their operations in advance (Haider, 2019). Both men and women are 

engaged in the agricultural sector. While men are usually in charge of working in the fields, women 

are in charge of gathering wood for cooking and heating, collecting household water supply and 

ensuring food security (Haider, 2019). Moreover, economic sectors like fishery will be compromised 

too, given the damage to the sea conditions. Other challenges related to climate change include food 

security and water, forestry, health, and energy production. 

Security within the country has consequently been threatened by climate change. In fact, as we have 

seen, climate change has an impact on the harvests. In addition, the tendency of losing basic 

commodities essential to daily life needs incentivises people to fight for them, which has increased 

conflicts among groups (Haider, 2019). 

Even though the local response has been quite sceptical related to climate change, all around the 

world, it is an issue that is getting concerns from the bigger organisations.  

Hundreds of organisations worldwide have been working collaboratively to find solutions, both local 

and international non-profit, non-governmental organisations (NGOs) and pressure groups that have 

promoted the development of renewable energy in Nigeria (The Law Reviews, 2020). NGOs have 

managed to support the growth of the sector through capacity-building, provision of financing, and 

promoting public awareness. 

In 2013 the German Federal Ministry for Economic Cooperation and Development and the European 

Union (UE) created the Nigerian Energy Support Programme (NESP) (The Law Reviews, 2020). 

Since its creation, NESP has helped the development of policies with the collaboration of the federal 

government, the establishment of the Federal Ministry of Power, rural electrification by developing 

the Mini-Grid Regulation. NESP has had a primary role in the incentivisation of investments in 

renewable energy.  

The program, in fact, was implemented with the aid of co-financing from the EU of 20 million euros 

(Giz, 2021). Moreover, during the last four years of the existence of NESP, different achievements 

have been accomplished. The program results show that 16,000 people have gained access to solar 

power, and the plan was to provide it to another 100,000 people before 2020 (Giz, 2021). Eleven laws 
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and regulations have been implemented, and some of those are national guidelines for RE and energy 

efficiency. Training courses on photovoltaics and mini-grid design were made available for more than 

600 people, which can help in the spread of awareness about Renewable Energy Technologies. NESP 

is today focused on supporting Nigeria in utilising its potential in order to scale up rural electrification 

(Giz, 2021).   

To mention others, the International Centre for Energy, Environment and Development Foundation 

(ICEED) is also actively working in Nigeria. The foundation has become Nigeria’s leading centre on 

energy access and climate change (ICEED Nigeria, 2021). Their contribution to Nigeria begins with 

market development expertise, capacity building, project implementation and behaviour 

communication to the country.  

They help with the development of the Nigeria Renewable Energy Master Plan and with the 

development of the Greenhouse Gas Emission Inventory for Nigeria, given their high expertise on 

policy’s reform and market development for the expansion of clean energy (ICEED Nigeria, 2021). 

As we could see from their official website, ICEED developed several projects in Nigeria since 2001. 

To mention some of the latest projects, from 2019, they have been working on the provision of solar 

electricity for education and health facilities in the Ebonyi State of Nigeria. Moreover, the same year 

they started a program focused on spreading awareness and business development in Kano State 

(ICEED, 2021). In addition, since 2014, they are working on a “Solar Nigeria Programme” which 

aims at creating a sustainable distributed solar market with increased electrification rates in urban and 

rural areas. 

4.4.6.3 Social Acceptance towards RETs  
 

Although climate change might not be perceived as a major problem within the population, different 

surveys show a general decent acceptance towards renewable energy technology. Akinwale et al. 

2014 conducted a survey in 2013 in the southwestern part of Nigeria to have an idea of the public 

understanding and attitudes towards Renewable Energy sources. The total sample included 200 

people around Lagos, Oyo and Osun.  

Interestingly, their findings show that the general acceptance is actually quite high. In fact, looking 

at Figure 7, we can see that 85.2% of the sample disagree/strongly disagree with considering 

renewable energy investments a waste of public funds. Accordingly, 83.2% of the respondents are 

worried that the country is not investing at a fast pace.  
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Figure 7. International Journal of Energy Economics and Policy, 4(4), 636. 

 

On the same wave, Wojuola et al. (2017) also conducted a survey to understand the public perceptions 

about renewable energy in Nigeria. The focus group, in this case, is 420 respondents. 

Their findings also show a general acceptance of renewable energy technologies. When asked about 

RETs’ usefulness, indeed 80% of them answer that renewables can help to protect the environment 

and therefore they are useful. As reported by the authors, there are negative perceptions around the 

RETs, such as towards the National Electric Power Authority (NEPA) and their actual inefficiencies 

in providing energy to the country, lack of general information about RETs and how they work, how 

much they will cost. In fact, even though the respondents have faith in RETs, they do not have the 

same faith in the country’s governance and, therefore, in the authorities. Some answers show how 

much they are worried about costs that they probably could not afford, the inadequate maintenance 

that there is in the country. A respondent also suggested that in such a context, it is possible to even 

spend the money to buy a solar grid but then not being able to make it work or fix it when it starts 

showing issues. According to the respondents, the lack of expertise and experts is another major 

challenge for the development of RETs. Some other respondents admitted their lack of information 

about RETs by citing that they do not even know if those technologies might harm the environment. 

Hence, as Wojuola argued, there is a general need for both formal and informal energy education.  
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According to both studies, even though there is a general acceptance of these new technologies, the 

market inefficiency certainly wins.   

 

4.4 SWOT Analysis 
 

The SWOT framework will be used to analyse the status quo presented for the Nigerian case. As 

mentioned in our methodology, this framework will help us organise and classify every aspect of the 

analysis into the four categories - Strengths, Weaknesses, Opportunities and Threats. With this step, 

we will focus on the Nigerian strategy for the development of RETs. We will consider what they have 

already planned from the Paris agreement to the Master Plan, to what they actually managed to 

implement. We aim at describing, in this process, what has hindered or helped that development, and 

what can represent a potential threat or opportunity for future growth. 

 

Table 3. A SWOT analysis for Nigeria’s case. The authors. 
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4.4.7 Strengths 
 

Starting with the strengths, in our model they will represent those aspects related to the PESTLE 

categories previously analysed, which can be seen as the strong points of the existing Nigerian 

conditions of RETs development. 

The first thing that naturally comes to mind when thinking of investing in the RE sector is the 

technological potential. If that measure is low, the whole conversation loses any meaning. In our case, 

it represents a critical topic: we saw in the technological section that Nigeria holds a high potential 

for renewable energy generation, especially if considering hydro and solar power. It becomes even 

more relevant if we think that specifically one of them, hydropower, is currently the second-biggest 

source of electricity after natural gas. It may look like the potential is being exploited already, but due 

to the great water resources of the country, that currently utilised potential only represents 15% of the 

total exploitable force. Of course, before relying too much on hydropower, there is a whole discussion 

being held about the consequences that big dams and hydropower plants might have on the 

surrounding communities and the environment. However, looking at the potential, it seems that there 

is still a lot of potential to be exploited with the proper precautions, especially when thinking of 

smaller-scale plants. 

Nevertheless, the main point of strength in the technological potential field is probably represented 

by solar power. As discussed in the main analysis, the country gains solar radiation that translates to 

a potential electricity generation of about 17,702 TW/h in a year. The strength of this measure 

becomes more apparent when we think about the fact that in 2015 the highest electricity output - from 

all sources - was 5000 MW, recorded in April (Abdullahi 2017, citing Edkins et al. 2014).  

 

Moving on to the demographic factor, based on the numbers we quoted earlier, Nigeria is the first 

country in Africa for gross production and population. If comparing this fact to the energy poverty 

experienced, it is clear that there is a greater need for an energy revolution. The potential customer 

base is huge, and considering that only less than 60% of the country is electrified, there is a 

tremendous untapped market and demand. On the energy demand issue, Ohunakin et al. (2014) write 

that “population growth is a major driver for energy demand while its most important determinant is 

the level of economic activity measured by GDP”. Focusing specifically on renewables, this can be 

an even greater driver - and especially for solar power - as the existing sources of electricity will not 
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be enough to increase the supply of energy according to the rising demand in a flexible way 

(Ohunakin et al., 2014). 

Along this line, Sen & Ganguly (2016) write that “economic growth is the most important controlling 

factor behind increasing energy demand and consumption”. According to the authors, RETs can play 

a significant role in this development, as the rural areas in Nigeria are even in greater need of 

electricity. On this note, renewable technologies can assure the necessary power for that economic 

growth more than their traditional counterparts due to the flexibility and decentralisation that 

characterise them. 

 

From an environmental point of view, it is safe to say that renewables represent the main way forward. 

In an area that is so rich in oil and gas, with an ever-increasing population and expected social and 

economic growth, there is a high risk that all the development could be offset by side effects on the 

matters of environmental and human health. This is undoubtedly one of the main propositions and 

goals for RE. In addition to potential gains and cost savings coming from the adoption of RETs, we 

shall not forget why we are so much in need of them. A continuous growth at the current rate, with 

the same types of fuels powering it, is not sustainable. 

 

4.4.8 Weaknesses  
 

To remain in the "internal" half of the SWOT, we will now analyse the weaknesses of the proposed 

development in renewable energy technologies. 

From a political and legal standpoint, there have been multiple factors hindering the growth of 

investment in RET. To begin, the first one is related to the internal political situation of Nigeria. Over 

the last few decades, the undoubted instability of the government has failed to give consistency to the 

implementation of policies in several fields, including energy. When the government changes, the 

major influencers shift, and priorities within the assembly and in the population follow. Olubukola et 

al. (2019) wrote that lack of clarity in the bureaucracy and the consequent misinformation could lead 

investors away. 

 

Remaining in the political environment and decision-makers influence, but looking at the 

international relations side, there has also been big turmoil, especially when thinking of trade policies 

and taxes on foreign investments in Nigeria. Specifically, the requirement of high tax payments on 
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dividends distributed by foreign-controlled companies to holdings residing in Nigeria has kept foreign 

investors from establishing that kind of companies in the country. This is in addition to the already 

existing high corporate taxes for foreign investments, which the aforementioned PwC reports standing 

at 30% of the income produced in the country. 

 

From a legal perspective, as we saw in the legal environment section of our PESTLE analysis, a lot 

of policies and plans have been developed over the years. Starting with the REMP master plan for the 

development of renewables with a clear set of goals for different future moments, to external 

collaborations and partnerships with international summits and programmes like the Paris agreement, 

nothing has been implemented fully since then. A lot of defining objectives, with no following actions 

to pursue them. Edomah (2020) mentions regulatory and legal barriers as present in Nigeria, mainly 

in the form of policy uncertainty and inconsistencies. To be specific about RETs, that would include 

some barriers such as inconsistent standards and compliance requirements, policy uncertainty about 

incentives (feed-in-tariffs, energy buyback scheme). More in general, the country seems to lack clear 

national energy efficiency standards and a clear national climate change policy. 

 

Turning now to the economic background of the country, in the PESTLE we mentioned the 

importance of the role played by oil in Nigeria's economy. This has represented a problem in the 

development of RETs as the government's attention has undeniably been focused on petroleum and 

fossil fuels as the primary sources of energy, supporting them even more with the provision of 

subsidies and other incentives for their producers. Another economic factor that has hindered the 

development of renewables is the economic instability of the country. The political environment, in 

fact, is not the only sector that is not instilling trust in the investors. A country that is so dependent 

on oil (and the volatility of its prices), with consequent unsteady inflation and prices - causing 

unemployment and poverty (O'Neill, 2021) - is not easily considered a good destination for 

investments. 

 

Moving on to the social environment, the lack of information and education on renewable energy is 

another factor that has hindered the development of RET. Linked to this, the variety of cultures and 

languages spoken could be a communicative block in that direction. Even when surveyed about 

climate change, one of the decade's hottest topics, more than half of Nigerians admitted having very 
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little understanding of the phenomenon. A further fifth of the population declares complete ignorance 

about the matter. 

Of course, a clean energy revolution is not something that just happens overnight when the citizens 

start caring about climate change and innovation. We believe those are fundamental, but it takes the 

cooperation and incentives from the central governmental power, who can set the path for the best 

following steps to take to make the transition easier. 

 

To conclude our analysis of the weaknesses that have hindered a significant development of RETs, 

let us take a moment to discuss the technological environment. If solar and hydropower potential 

represent a big starting point for RETs, two of the major renewables globally are the complete 

opposite in Nigeria. Wind power was found to be a scarce possible resource for electricity generation, 

and geothermal potential is said to be very low in the country of study. 

Moreover, what makes this even worse, is the lack of information and attention to the topic. When it 

comes to wind power, not many studies have been carried out over the years. There is hardly any 

estimation of a reliable nationwide potential analysis for wind-derived energy that could attract the 

interest of policymakers or – optimistically - investors. Focusing then on geothermal power, the most 

accredited data come from a 1978 study (by Avbovbo) of soil temperature in specific locations. Not 

only was that study conducted more than 40 years ago, but most of the information on the potential 

for geothermal comes from temperature measurements taken while digging for oil and gas. From 

what we have learned, no actual studies have focused solely and strongly on geothermal, which leaves 

no surprise to the fact that barely any potential is believed to exist in the field. 

In addition, as we discussed in the technological section of the PESTLE, all this development will 

remain a goal without implementation if the technology is not brought to Nigeria first. It is hard to 

imagine any improvement in the field when innovation, technologies, physical installation parts and 

even knowledge and skilled workers are missing in the territory. A massive effort in R&D must be 

made to align Nigeria to the technological status of developed countries, which links the discussion 

again to the political field. 

 

4.4.9 Opportunities  
 

Switching to the external side of the framework, we also find it essential to outline the different 

opportunities related to the development of RETs.  
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From a political standpoint, international relations with such powerful countries - China, the UK, the 

USA- could also be identified as an opportunity for Nigeria to develop. To have a better understanding 

of the opportunity itself, we can consider the case of the EU. The European Commission supports the 

government of Nigeria to reduce poverty through an improvement of governance, expanding social 

equality and maintaining economic growth (European Commission, 2014). The allocation of €562 

million of EU in Nigeria had not only social purposes but also sustainable energetic objectives. As a 

result, even though the dependency over partners has been defined as a threat, there is a good 

percentage of opportunity for growth for the country. However, the well or bad being of international 

relationships might be influenced by the government of Nigeria itself. A brighter future can become 

a reality with the exploitation of international funds. However, at the same time, it should be a 

government's responsibility to aim at a reduction of ally-dependence.  

Therefore, partnerships both with governments and organisations could bring improvement at a 

societal level for the country. As reported by The Partnering Initiative, partnerships among 

governments and organisations arise when governments do not fulfil their potential. This can be 

caused by several reasons, such as lack of skills and low capacity to implement leadership. The 

magazine Apolitical mentioned several reasons why a partnership can rise - apart from the need for 

funds - and why they are needed by governments, especially in developing countries. First of all, it is 

an opportunity to spread the load, sharing complexity, way of thinking and strategies and indeed the 

cognitive biases such as wisdom, knowledge and attitudes (Apolitical, 2017).  

However, sometimes more efficient in terms of sustainable energy promotion are the NGOs and the 

pressures they put on developing countries. We considered pressures from the NGOs peculiar for this 

country in the phase of development of RETs. As shown in the Legal section, the government's 

incapability to put words in action shows a need for third entities. NGOs such as special partnerships 

can be an opportunity to break obstacles the country is facing. As seen in the Environmental section, 

NGOs in Nigeria are the main protagonists of renewable energy development and the spread of 

awareness among individuals. Therefore, they represent a great opportunity for the future of the 

country. 

Moving to the economic aspect, the renewable energy sector is improving worldwide. As argued by 

IRENA, increasing the economies of scale, creating more competitive supply chains, and 

technological improvements will certainly reduce the costs of solar and wind power (IRENA, 2016). 
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A reduction of prices in these sectors could be an opportunity because it will make renewable energy 

technologies more affordable for poorer countries to make investments in the field.   

Moreover, as already cited in the strengths, the forecasted increase of the population could also be an 

opportunity if properly managed and guided by the government (Atalay et al., 2016). In fact, an 

increase in the population would be the primary driver of energy demand. An increase in the demand 

would contemporarily make fossil fuel resources more and more limited and the necessity of 

alternative sources higher.   

To conclude the opportunities section, the authors wanted to look at the legal background with an 

optimistic eye. Even though a lot of inconsistencies have been found in the legal framework of 

Renewable Energy Development in Nigeria, at least it is apparent that there is a good intention behind 

it. Although the Master Plan did not go through, the 2013 National Policy on Climate Change did go 

through, encouraging Nigeria to set goals such as promoting and investing in RETs and reducing the 

country's dependence on fossil fuels. 

4.4.10  Threats 

Looking at the PESTLE analysis, the authors could outline several external factors and, therefore, 

threats that are preventing the investment in RETs from happening.  

From a political perspective, having previously discussed the related opportunity, we also believe that 

the significant influence countries such as the USA, China, the United Kingdom, and more have on 

Nigeria could also be considered a threat. This choice finds its relevance, especially in the sector in 

which these countries are investing. First of all, as mentioned in the PESTLE analysis, the Nigerian 

economy is highly dependent on the fossil fuels business, which accounts for 80% of the total export. 

Secondly, those countries are making investments in Nigeria to help the development of the country, 

but these investments are strongly oil-related. Moreover, interesting was to find out the existence of 

a group of companies called the “Seven Sisters” that are the seven greatest oil companies in the world 

to further discover that five of them are American, one British and one Anglo-Dutch (Sampson, 

2019). As the author argued, those were the major players in the world oil business. It is not surprising 

how those nationalities correspond to the leading investing countries in Nigeria. Since the First World 

War, the USA has easily dominated the oil business, and it has also been the biggest consumer 

(Sampson, 2019). As we previously saw, those countries have their interest in investing in that field, 
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which did not always correspond to investments aiming towards the development of the country. This 

will mean that the financial funds Nigeria has will be implemented for the development of the current 

biggest market: fossil fuels, leaving behind all the rest.  

Moving towards the economic analysis, the over-reliance on the petrol market could also be 

considered as a threat. According to Ishakq et al. (2017), revenues from 70%-90% of the total foreign 

earnings from exports (annually) and the biggest source of income for governments. As we already 

saw in the economic section of PESTLE, Nigeria’s economy reflects the trend of the oil sectors, 

including the crisis it has faced. The oil industry is vulnerable to fluctuations in prices and production 

(African Economic Outlook, 2004), and this had caused deterioration of the country’s economic 

conditions when the revenues from oil began to decrease (Encyclopædia Britannica).  

In addition to the volatility of the sector, as cited by Ishakq (2017) and reporting what previously 

researched by Usman (2011), “Oil is thicker than blood”. The association with blood is made by the 

authors considering the level of attention and conflicts generated by it over the years. In fact, one 

impact of the overdependence on oil in Nigeria is the neglect of the other sectors of the economy 

(Ishakq, 2017). The markets for oil and oil products tend to attract more than non-oil markets, and 

hence also foreign investments and government focus are mainly on the petroleum sector. In addition, 

as also mentioned by Painuly (2001), conventional sources of energy such as fossil fuels are becoming 

so cheap and easy to be used, and therefore they are now even harder to quit, also for developed 

countries. As a result, the overdependence on oil has been classified as a threat by the authors, given 

the biases it creates and the tendency to divert the focus from important issues such as the urgency of 

sustainable energy. 

Looking at social factors, we classified as threats several aspects. First of all, the population growth 

trend can have a downside. 

Even though looking only from one perspective, it can be seen as an increase of the total demand; it 

can also be defined as a severe issue if we take into account the political background. Having to 

manage a constantly increasing population can be a threat to the political system and the welfare of 

the country. Moreover, the differences present within the population, intended as the social diversity, 

the multiple ethnic groups, the several languages spoken within the same territory, and the 

impossibility of communicating with each other, could also represent threats. All those aspects of 

Nigerian society do not make the people feel like they need each other, and they need cooperation to 
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improve their own living conditions. They do not feel like they belong to the same group or part of 

the same nation because they are so different from each other. As a result, they are likely to only care 

about what they think is close to their environment. Strongly connected to that is also the educational 

system, which leaves children unable to attend school and hence decrease their opportunity to create 

communities, talk to each other, learn from teachers, and discover what is outside their own family’s 

point of view.  

Moreover, as studied by Sen & Ganguly (2017), RETs can be perceived as a phenomenon that might 

hinder multiple land usage. Hence, in a country where agriculture is vital, the construction of RE 

plants could be rejected at a societal level, thus representing another threat for RETs development. 

This could also be related to the poor awareness of people about climate change in Nigeria. The 

question that came up to our mind while investigating their social circumstances is, “Why should 

people care about something they do not even know about?” The high unawareness related to climate 

change, the belief of it being dependent on God’s will, and the misinformation about renewable 

technologies themselves, can lead to a general unacceptance of the technologies. In addition, also the 

combination of economic reliance on fossil fuels and unawareness of the importance of climate 

change could push people against new technologies, even though there is a great objective need for 

electricity in the country. 

Shifting the focus to technological aspects, the lack of reliable information on the potential for wind 

and geothermal is a major weakness but a threat too. In fact, looking for a future investment plan in 

renewable energy, the lack of reliable information can discourage investors or stakeholders from 

considering the territory, even though the potential might be high. Transparency and reliability are 

necessary for investments, and their lack in developing countries can make it hard to be willing to 

take the risk. Hence, the geothermal, as well as the wind potential, can both be an opportunity and a 

threat depending on how willing the government is to investigate them further.   
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4.5 Findings  
 

 

After a thorough analysis of the Nigerian case and after having outlined the several Strengths, 

Opportunities, Weaknesses and Threats related to it, we will now present to the reader the findings 

of our analysis, which will serve us to define the barriers to the development of renewable energy 

technologies in Nigeria.  

The barriers will be recapitulated combining the findings from the analysis - with a particular focus 

on the Threats and Weaknesses - and the literature framework of barriers developed by Painuly. We 

will also outline the methods to overcome them, keeping in mind the suggestions provided by Painuly 

and the other researchers encountered.  

 

4.5.1 Barriers to the development of RE in Nigeria  
 

Looking back to Painuly's framework for the analysis of barriers to the development of RETs, the 

first category mentioned was the market failure and market imperfection. In our analysis, this 

turned out to be a significant barrier for Nigeria, due to the following reasons. 

To start, as mentioned in our weaknesses section, Nigeria experiences restricted access to renewable 

energy technologies. One of the reasons why Nigeria’s renewable energy market is lagging is that the 

technology is not readily feasible like it is in other countries. The machinery, know-how and small 

installation parts have to be all imported. Olanipekun & Adelakun (2020) commented on this topic, 

defining it as one of the main barriers that have hindered, up until now, the development of RETs in 

the African country.  

As the authors state, the market unreadiness is also linked to another major barrier that touches 

Nigeria more broadly. That is the lack of information and awareness about renewables, which 

convinced part of the population about their usefulness. To recall this challenge, in the PESTLE 

analysis, we have seen that low percentages of the Nigerian population admit knowing enough about 

RETs, or know about their benefits and characteristics at all, whereas another big percentage has very 

little knowledge.  
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A complementary argument can be made if turning to the technical category. Accordingly, not only 

the technology itself and the products must be imported in Nigeria, but skilled personnel too 

(Olanipekun & Adelakun, 2020). The lack of awareness in RET does not affect exclusively the 

general public; the local workforce is also not ready for that shift.  

This all brings to a consideration that links to another barrier: high investment requirements. From an 

investor's standpoint, like a hypothetical private company trying to enter the energy market in Nigeria 

to build new connections to the grid or off-grid systems, the low competencies and awareness present 

could represent a severe drawback. Reflecting in the opposite direction, with this lack of investments, 

it is hard to promote change, which is required to produce technologies and parts locally to avoid 

higher costs of importation, as well as to nurture the necessary knowledge to build a skilled workforce. 

Shifting the focus to the market's own characteristics, what the previously discussed author Skytte 

(1999) describes, is a sector – energy - where monopolies are natural and most common. Nigeria is 

no stranger to this phenomenon, having had its power management as a public task since the 

beginning of the electricity era in 1896 up until very recently. 

According to a 2016 report by KPMG on the Nigerian power sector, it was only in 2013 that the 

country started a real liberalisation. The Federal Government retained ownership of the transmission 

assets while having generation and distribution sectors privatised. 

Despite the opportunity of obtaining a more customer-centred and efficient service, there are still 

challenges to face to adapt the existing system to renewable technologies, like training a skilled 

workforce and investing in strengthening the transmission network. 

Moreover, from a technical point of view, if we are considering the potential resources for generating 

electricity from renewables, there are some barriers as well, other than the aforementioned ones, 

which depend greatly on the market's characteristics. 

In their study on solar energy applications in Nigeria, Ohunakin et al. (2014) highlight a few 

interesting challenges. An important one concerns the state of existing infrastructures and how they 

are slowing down the development of renewable systems. For example, solar power showed to have 

one of the highest potentials for electricity generation from RES. Looking at the geographical maps 

with the data relative to the total radiation received on the territory, the north-eastern part of the 

country is the section with the strongest solar insolation. Therefore, in that area, it would make the 
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most sense to realise grid-connected applications. Unfortunately, the existing transmission grid 

covers less than half of the population, mainly in urban areas. 

Moreover, according to the same authors, solar energy availability fluctuates due to the variability in 

the sunshine throughout the day. The existing grid does not support an intermittent supply of 

electricity. That is why a vast integrated system with solar power would first need the development 

of an upgraded grid to support that. The alternative solution of implementation of off-grid systems, 

which would make them independent and installable in rural areas outside the scope of the main grid, 

would instead require high investments in batteries to stock the extra power necessary for those 

periods of lower insolation. 

In addition, operation and maintenance costs for solar technologies are also very high in the country 

due mainly to a lack of technically skilled personnel. "Hence, potential users of the technologies 

(occupying largely the remote locations) may be prevented from the adoption of solar energy 

conversion systems (SECS) due to fear of failure in the absence of technical support" (Ohunakin et 

al., 2014). 

Hydropower, which is the second-highest source of electricity, has drawn a lot of attention due to 

possible harm caused to the environment and societies by overexploiting the water streams. From the 

deviation of rivers causing flooding and damaging the surrounding communities to the instability in 

the electric supply coming from droughts and periods of lack of water, there are definitely a few 

points to keep in mind before investing all in hydro. That can represent a further barrier in the 

development of a source of energy which on papers looks so promising. 

Coming to geothermal and wind, there is so little information available on the potential that it would 

be even hard to judge the real possibilities of development in those fields. Between the two resources, 

wind is the one that has attracted the most attention. As summarised in the already mentioned work 

by Brimmo et al. (2017), there have been a few studies on the topic. The authors offered a summary 

of studies on wind potential divided by regions, which demonstrated the researchers' interest in the 

resource compared to geothermal. Unfortunately, these efforts did not lead to anything, as the 

contribution of wind to the national electricity generation is referred to as "negligible" (Adewuyi et 

al., 2020). 
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To conclude this technological barrier discussion, Ohunakin et al. (2014) expressed the need for 

Nigeria's agencies and regulatory bodies, like the Standard Organization of Nigeria (SON), to 

establish manufacturing standards and specifications definition and strict enforcement. That would 

be a way to try and reduce the setbacks the country has suffered with their solar energy projects. 

According to Painuly (2001), when it comes to renewable energy development, over-reliance on a 

conventional energy source is a powerful barrier too. This barrier has been really meaningful in our 

case. Investigating the status quo of Nigeria, we did categorise the over-reliance on conventional 

energy sources as one of the main barriers to the development of the RETs due to the market 

distortion caused by it. As argued by Ross (2003), Nigeria happens to be the world's most oil-

dependent country. In this specific case, the problem is not merely that people would prefer the 

cheapest option, as argued by Kariuki (2018) or because of their higher energy-dense nature (Gross, 

2020). In Nigeria's case, fossil fuels are hard to quit because they represent the government's first and 

most considerable part of income, and so as Gross (2020) suggested, politics is the biggest challenge 

for renewable energy imposition. As we have seen in the economic environment analysis, the export 

income relies 80% on petroleum (Varrella, 2019).  

To better clarify what we mean by the political effects the reliance on fossil fuels has, we will start 

with discussing Nigeria's political alliances. In fact, the significant political alliances of the country - 

with the UK, the USA, China, EU - are strongly dependent on Nigeria resources of fossil fuels. 

Countries involved in the oil sector, such as the owners of the companies called "Seven Sisters": 

USA, UK and also China are also, as we saw in the analysis, the biggest investors in Nigeria and this 

can compromise the willingness of the government to move towards new energy technologies. 

Resultantly, Nigeria being the 5th largest producer of liquefied natural gas worldwide in 2018 (EIA, 

2020), mainly attracts oil exploiters worldwide. Hence, it becomes a threat for the country to move 

towards other energy resources. What came naturally to our mind is that the primary interest of the 

country is not to move towards new cleaner technologies but to maintain stable relations with 

powerful partners around the globe.  

At the same time, the over-reliance on petroleum also affects the volatility of the national economy 

and its dependence on foreign allies and loans. As we saw in the political section of the PESTLE, 

Nigeria is strongly dependent on the financial help of foreign entities and being categorised as a threat 

by the authors; it can be considered as another barrier to renewable energy development. The market 
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volatility makes it difficult for the country to be autonomous, making funds from foreign partners and 

organisations essential to foster growth.   

Therefore, the barriers that the over-reliance on petroleum could involve are several, and with our 

study, we discovered some of them. From a political and economic standpoint, since the national 

economy and partnership with other governments strongly depend on that business, it turns out to be 

the government's primary interest. Partners are attentive on the fossil-fuel side, not focusing on other 

resources worthy of attention. The authors of this project probably believe that this could be one 

reason why the government is not putting any effort into implementing the legal framework to 

develop renewable energy.  

Hence, the government's unresponsiveness, the absence of policies, and the lack of incentives to 

develop renewable energy - such as a proper tax system for investors - make it impossible to attract 

private investors. The focus on the exploitation of fossil fuel makes it impossible for renewable 

energy to be attractive both for the government and for investors, despite the enormous potential of 

the territory.  

In conclusion to the discussion of this barrier, a big impact is also experienced on a societal level. A 

society that has grown with the fossil fuel sector on its side undoubtedly shapes the common opinion 

of the population. In this regard, as suggested by White et al. (2012) government should provide 

educational support, which is instead lacking in the country as argued by Ogbonnaya et al. In fact, 

we can say that from our research we saw that the Nigerian population is far from considering 

renewable energy technologies as a good substitute of the conventional one also because the need is 

not perceived.  

An increase in the spread of renewable energy technologies is also limited by the lack of economic 

and financial incentives. Nigeria's energy revolution seeks investors willing to invest and believe in 

the potential of the nation. The overall cost reduction of RE technologies is not enough, especially 

considering we still must take into account the up-front capital needed. Even though the global spread 

of renewable technologies has decreased the costs, investments in such a modern technology require 

a high first cost, especially when the nation does not provide any kind of needed infrastructure. 

Investors, and especially private ones, require high incentives given the risk resulting from the 

political and economic instability of the country. 
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Aliyu et al. (2015) mention the high involvement of the Federal Government of Nigeria (FGN) as a 

significant barrier. If the country managed to attract more private funds and investors, the presence 

of the government in the energy industry would be inferior, thus leading to the possibility to finally 

pave the way to higher investments. 

Ajayi & Ajayi (2013) refer to REMP to discuss the lack of economic incentives. According to the 

authors, the document contains many goals and activities to implement but "lacks the selling point". 

Incentives are not clear, and it does not mention what aids the government intends to put in place for 

RE investors. 

Quoting an older work of Ajayi (2010), the authors advise the government to adopt measures such as 

tax holidays for RE investors, low or interest-free loans for those willing to invest in the sectors. 

Further help could come from the legalisation of the right to connect RE electricity to the national 

grid. 

All these factors refer to the bigger problem of perceived risk. Investors are not willing to put their 

money where the risks are too high - whether said risks are coming from the political or economic 

instability, technological underdevelopment or, like in the case of Nigeria, all of them together. Even 

if they did, the return required on those investments would make them too expensive for the current 

financial capabilities of the country, and that is again linked to the political field and what the 

authorities must do to create an environment that is attractive for investments. 

Continuing on the financial setting, the authors further talk about the problem of multiple taxations. 

On this topic, Brimmo et al. (2017) write that they can be considered one of the main blockages to 

business development in Nigeria. The authors suggest a simple harmonisation of all taxes as a big 

step forward to solve it. 

In their discussions on solar power in Nigeria, Ohunakin et al. (2014) state that the country falls 

behind when it comes to incentivising investments in renewable energy. According to the authors, 

there are high supports given to investors in conventional energy sources in the form of subsidies, 

encouraging an over-exploitation of those resources. Looking at the examples given by other 

countries, and particularly the ones which are the most successful in exploiting renewable sources, it 

looks that most investments are driven by feed-in-tariffs and other incentives like personal income 

tax credit targeted to solar investors (Ohunakin et al., 2014). 
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With the insights from the literature survey on institutional barriers and moving towards the nature 

of institutions in Nigeria, we could classify different institutional barriers. As seen in the literature 

review chapter, characteristics such as political instability, corruption, clash of interests and lack of 

transparency push investors away. Looking at Nigeria's background, we have discovered that the 

Nigerian political instability is on average -1.81 and that the country is characterised by high 

corruption, which has limited the ability of the country to foster harmonious development. In addition 

to that, we saw corruption being categorised by The Economist as "the only thing that works" (2015) 

in the whole country.  

Moreover, it has been difficult to gain information about not merely the government's plans to develop 

renewable energy but especially about their implementation, leading us towards the assumptions that 

the government has not been able to implement the different policies developed, also showing a lack 

of transparency. The political situation is affected by Nigerian political history. Moreover, the over-

reliance of the government's income on petrol and the international relations mainly being dependent 

on fossil fuels do not incentivise the switch to sustainable energy resources, despite the possible 

benefits coming from it. 

The legal framework of Nigeria perfectly showed that even though the governments show intentions, 

actions rarely follow. In fact, the majority of the plans proposed are still waiting for approval or are 

overdue for revision (Nnaemeka et al., 2016). Therefore, even though there are fundamentals for 

changes, changes do not happen. The renewable energy master plan has been created but never 

approved.  

As far as we have seen, what could really help the Nigerian situation is the outsider pressures, such 

as NGOs and organisations. Organisations such as NESP, ICEED and more, have been the main 

protagonists of the renewable energy scene in Nigeria because, despite the government, they have 

made results a reality.  

The institutional barrier is critical for a country that seeks investors. As we have studied, legal 

frameworks and regulations influence several factors related to the return of investments since they 

can highly influence the risk of it. Hence, the not trustworthy Nigerian government is deeply harming 

the possibility for renewable energy to be implemented in the country.  
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Having seen how much the institutional barriers influence other barriers, overcome them might be 

the key to success. However, even though it might resolve a lot of trouble, on the other hand, those 

challenges are tough to solve. The theory suggests some measures such as the creation of strategies 

for the development of RETs (Painuly, 2001) and the prioritisation of regulatory framework, which, 

as we have seen, Nigeria tried to implement since 2013. However, we discovered that this 

privatisation did not lead to any successes because the government is still rather involved in the 

energetic sector. At the same time, researchers suggested that education of the masses should be a 

priority, too, building human and institutional capacity, promoting research and development 

infrastructure. To do that, Irfan et al. (2019) suggest a collaboration of stakeholders in order to 

increase the feasibility of RETs.  

Hence, there are different suggestions by the literature review on how to overcome the institutional 

barrier itself. Nevertheless, we believe the focus of researchers is mainly on "what the government 

should do to change the current situation". However, what we believe is meaningful, especially in our 

research case, is that it is necessary to focus on "how can the government itself change".  

Accordingly, we would like to recall the article "Why is change so hard to accomplish in 

government?" (Niel, 2014). The author argues that usually, governments do not lack ideas, 

considering that there are people who have great ideas. However, they usually fall short in execution 

because to make fundamental changes happen, they need bold leadership, parties willing to work 

together for the community and politicians who are aware of the levers of bureaucracy and how to 

make it work.   

To continue with the next barrier, according to Painuly (2001), the social and cultural barrier is the 

most considerable in the world. The reason for this is that the revolution of renewable energy sources 

is relatively recent, and therefore a significant share of the world still needs to understand its urgency. 

The importance of this barrier is given especially from its underestimation. In fact, as Pasqualetti 

(2011) suggested, public opinion is often completely disregarded. Our analysis of Nigeria's social 

status quo allowed us to define two different sub-barriers related to the demand side and the social 

acceptance of renewable energy technology.  

The first might be the fear of small market size. This is explained by a lack of consumers who can 

pay for capacity (Ghimire & Kim, 2018). In fact, Nigeria is a lower-middle-income country, with 

60% of the population not able to access electricity and 70% of it living in rural areas with a GDP per 
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capita equal to 2,230 in 2019, which makes it difficult for them to afford electricity costs. As argued 

by Wojuola (2017), even though Nigerians look at RETs with a general acceptance, they also think 

they would never afford them. Sentences such as "it is not economical, it is too expensive", "will not 

charge us excessively?" came out from the survey quite a few times. As reported by the author, energy 

is already a luxury commodity in Nigeria, and most of the population cannot afford it. The increased 

costs will not be affordable for a great part of the population which will then be a big barrier to their 

attractiveness. 

A second sub-barrier is that Nigeria experiences a lack of public awareness. As Odjugo et al. (2013) 

suggested with their survey, according to the focus group of the research, some of Nigerians' climate 

change issues are related to God's will, and there is not much to do about it. Moreover, according to 

Wojuola (2017), there is a need for informal and formal energy education because the population 

does not feel informed because of the lack of trust towards authorities. Accordingly, there is not much 

awareness around the country, and hence a revolution emergency is not felt by the population. As 

Wojuola et al. (2019) suggested, education is the key to strengthening individuals and communities' 

capacity to make choices in favour of sustainable development. As investigated, education in Nigeria 

still faces many problems, such as being able to provide education to the majority of the people given 

the lack of infrastructure etc. As a result, education dysfunctionalities are increasing the lack of public 

awareness in the country.  

Contrary to what has been anticipated in the literature study, the authors of this paper did not find 

evidence in the Nigeria case regarding the social lack of acceptance of renewable energy. In fact, as 

investigated in the "Social acceptance towards renewable energy" section, there seems to be a general 

good public opinion of the matter. Notwithstanding, the same positive opinion is not towards the 

authorities, which are considered the protagonists of the general low awareness among the population 

by not providing them with the right information.  

Altogether, considering the over-dependence on the conventional energy of fossil fuels, which is 

considered "the main" resource for Nigeria, and the lack of awareness creates a social barrier that 

prevents the development of renewable energy technologies within the country.  

This social barrier is seen as strongly correlated to the institutional barrier. In fact, in the case of 

Nigeria, the enemy of the population does not seem to be RETs itself but the government. As 

perceived from the different surveys in Nigeria, the population thinks that the government will not 
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take care of costs, will not provide maintenance to the instruments, will not provide them with the 

information they have the right to get.  

 

5. Discussion   
 

 

In this chapter, we will discuss the results of our analysis, incorporating our personal considerations 

and other authors’ views on the topic, to dig deeper into the main barriers to RETs found in Nigeria 

and what the government - and the society as a whole - must do to improve the situation. After the 

first section regarding our interpretation of the findings, a few more sections will follow, where we 

will cover the implications of our study, its generalizability, and the limitations that affected it. Based 

on this, we will conclude with possible suggestions for future research. 

 

5.1 Explanation of results 
 

At the start of our project, we introduced our research question, asking: “What are the barriers to the 

development of renewable energy in Nigeria, and how to overcome them?” 

Now that we have reflected on the findings of our analysis, we can answer that question. To do so, 

an investigation on a macro level was necessary and generated interesting findings. In fact, even 

though we referred to general barrier theories, the reality investigated is quite unique. As a result, we 

could address our research question thanks both to the directions gained from the theories but also to 

the deep investigation on the actual case of Nigeria.  

As presented in the section dedicated to the findings, we outlined the different barriers to the 

development of renewable energy technologies in Nigeria:  

1. Market failure and imperfection 

2. Technical barriers 

3. Over reliance on conventional energy sources 

4. The lack of economical and financial incentives  

5. Institutional barriers 

6. Social and cultural barriers  
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Although as we have seen how all of them bear their own weight in harming the development of these 

new technologies, the results of our investigation show how they depend on each other and how some 

of them hold a higher priority in needing a solution. In fact, all of them seem to depend to some extent 

on the institutional background of the country.  

Therefore, according to our findings, in the case of Nigeria, the institutional barrier is the most 

impactful one for many reasons.  

As reported by Ferrini (2012), in 1990 North argued, "Institutions are the rules of the game in society, 

the humanly devised constraints that shape human interaction. They structure incentives in human 

exchange, whether political, social or economical". The concept of the government setting the rules 

of the game in society has been found in most of the sections of our PESTLE analysis, ranging from 

education matters to technical or financial.  

The political background strongly affects investors because it influences the risk of an investment. 

The more uncertain is the outcome, the higher the reward must be. If the remuneration is not attractive 

enough for investors, they will just seek another, more rewardable destination. Therefore, if an 

environment is not investing-favourable, it is not the investors' role to come and fight for it; it is a 

government duty to change it.  

In fact, that was already visible in the findings of our analysis, where we outlined the different 

categories of barriers found to be relevant for our case. Looking at the economic and financial aspects, 

we discussed the lack of private investments and incentives. Some of these are directly affected by 

the provision of laws and regulations that could make them better. 

As we saw, the financial incentives that could boost the investments in the field are something that 

can be improved at the institutional level. What we mean by that is that the incentives for private 

investors are hard to be found in the private sector itself, but they must be generally provided for by 

the government. Lower interest rates, interest-free loans, feed-in tariffs are some of the measures that 

could be adopted in that direction. 

Public policies have demonstrated to be helpful - if not necessary - in fuelling the development of 

renewable energy technologies. Liu et al. (2019) showed the positive effect of public policies in the 

period 2000-2015. The data was collected from 29 countries after having signed the Kyoto protocol 
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in 1998. The results of the empirical study suggest that the main factors in the development of RETs 

were direct subsidies, strategy plans RD&D (research, development and deployment). 

Moreover, going back to the high perceived risk in Nigeria that keeps investors away, that is also a 

factor indirectly related to the institutional sector. It is not something that can be cured by directly 

making rules for it, but a change in the overall political environment with higher stability could 

improve investors' trust and interest in the country. 

A link to the institutional environment is inevitable when talking about market failure. One of the 

barriers considered was, in fact, the market imperfection or unpreparedness. It shows in the way of 

high investments required to enter the industry for potential entrepreneurs. In addition, as we 

considered, the technology seems not to be readily available everywhere in the country, needing 

consistent import from abroad, which couples up with the general lack of awareness about RETs, 

requiring extra training to get skilled personnel to operate the technologies. 

All of this could use some help from the institutions; we believe that sensitisation campaigns could 

benefit the population and their awareness about renewables. In addition, linking to the financial 

challenges for investments in the field, a solution to the aforementioned high initial costs required 

could be represented by the disposition of subsidies and grants by the government to help the spread 

of the technologies in the country. 

Turning to the technical barriers, they were more detached from the institutional sector compared to 

other macro-categories. Especially thinking about technological potential, we saw how different 

resources - hydro, solar, wind, geothermal - had drawn different levels of attention over the decades. 

In this case, the barriers were not related to the resources themselves or their potential (except in the 

case of geothermal power, where the lack of information impeded a good evaluation). They were 

more linked to the lack of skilled personnel, a reliable transmission grid to support the upgrades, high 

costs for both installation of the RETs and for operation and maintenance. 

Nevertheless, as we expected, there was some influence on the technological sector and its barriers 

coming from the institutions. On the one hand, some of these barriers could be lifted through the 

indirect effect of improved investments from the private sector, resulting from better financial 

incentives, as discussed earlier. On the other hand, a more direct influence by the government could 
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be found in response to the need for a proper set of standards and specifications, as mentioned by 

Ohunakin et al. (2014). 

To jump back to the institutional background itself, as we could see from our findings, Nigeria is 

coloured by unbridled corruption, non-functional services for the society and antithetical institutions. 

Leaders are focusing on empowering themselves and disregarding the empowerment of the masses, 

which can instead change the future of society (Dike, 2015). Nigerians are the first that generally 

express low levels of trust in their public institutions (Lewis, 2007). We have seen that also in the 

survey conducted by Wojuola (2017), where renewable energy was not considered a problem by 

citizens. However, the problem for them was the authorities.  

Moreover, as authors of this project, we could experience political instability both from what we have 

read and what we have not read. To explain it better, both the information we gained through official 

documents, scientific readings and journal articles, and the documents we have not found speak out 

for what is happening at a political level. The latter is all the news about the actual implementation 

of what was promised by the authorities. A reason for that is the lack of transparency in what the 

authorities do. To bring an example, when we evaluated the legal framework towards renewable 

energy of the country, we had the feeling that Nigeria's government is committing. Nigeria signing 

the Paris Agreement, developing policies and plans so detailed as the Master Plan, brought us to think 

the country is moving forward. However, after the presentation of those different policies, no update 

is given by the government.  

Therefore, we needed to find elsewhere the actual status of the policies. We could see that the 

government is not moving forward, harming not only the development of renewable energy 

technologies but also the population as a whole. This research made the authors of this thesis able to 

classify the country's legal framework as a weakness, despite it first appeared to be a strength to us. 

Hence, what was perceived during the development of this project is an inconsistency between legal 

framework and reality.  

While wondering why this happens, why it is so common for Nigerian authorities not to be able to 

bring these plans to completion, we tried to think about solutions, such as creating smoother plans 

and avoiding all the steps needed to finalise a regulation project in order to create a favourable 

framework for investors.  
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However, the question is not merely about what the government can do to improve the political 

conditions but also what the government should do to improve itself. 

Therefore, before even being a barrier to renewable energy development, Nigeria's institutional and 

political background is the answer to many questions such as "Why is Nigeria difficult to change? 

Why has Nigeria failed to develop with abundant human and material resources at its disposal? Why 

are many Nigerians swimming in the deep ocean of poverty? Why is unemployment constantly 

rising?" (Dike, 2015).  

Dike (2015) also investigated the original reason for Nigeria's corruption, finding its nascent sources 

within the leader's mindsets. Politicians in Nigeria seem to want to reach leadership positions whether 

they have skills or knowledge to create better economic conditions. Hence, having this in mind, we 

reach the second focus of our research: "How to overcome the barrier?" and especially, how to 

overcome the institutional barrier.  

The answer, in this case, is not as simple; we could cite Albert Einstein and say, "We cannot solve 

our problems with the same thinking we used when we created them".  

To proceed with the barriers' discussion and closely connected with the institutional background is 

the over-reliance on petroleum. It was really interesting to see how much the country is affected by 

it. In fact, contrary to what the literature investigated, the over-reliance on conventional energy in the 

case of Nigeria is not from the country itself. Having seen the dire conditions of the energy sector and 

the lack of electrification, we noticed that the over-reliance on fossil fuels does not seem to be the 

most significant factor behind the underdevelopment of RETs. At least not if strictly referring to the 

energy sector. In that sense, there is plenty of energy that needs to be generated and, therefore, plenty 

of room for renewable energy technologies to contribute to this growth.     

As a result, fossil fuels are not a direct competitor of RETs, but the problem of this over-reliance is 

especially the political effects it includes.  

In fact, throughout most of the analysis, we have seen how important fossil fuels are for Nigeria. 

Because they generate 80% of the export income, they affect most of the political decisions. 

Accordingly, as we have seen in the international relations Nigeria has, most of them are fuel-related. 

The USA, China, and the United Kingdom are a significant influence on Nigeria, but they also rely a 

lot on Nigeria providing them with fossil fuels. On the one hand, they are seen as protagonists for 
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Nigeria's development thanks to the several investments they have made so far. On the other hand, 

the economic dependence Nigeria has on them is not an easy matter.  

First of all, most of the investments are made within the oil industry and challenges related to that. 

However, with all the world getting together in order to fight climate change, pollution and hence 

trying to reduce gas emissions, fossil fuels should no longer be "the only asset to rely on". As publicly 

stated in Joe Biden's recent press release on the 21st of April 2021, the USA is committing to reduce 

greenhouse gas emissions of 50-52 per cent from 2005 levels before 2030 (The White House, 2021). 

Hence, the question that naturally comes to mind is "What will Nigeria do with all of its resources 

when its bigger buyers are producing energy in a different way?" "What is Nigeria going to do with 

all the resources the country cannot even use because of a lack of machinery?"  

The world is shaping, and so are the focuses of individuals. Hence, a developing country such as 

Nigeria needs to understand that there is no more room for conventional energy. There is a need to 

find other potentialities to exploit, and renewable energy could be a good start.  

Also worth it to discuss are the social barriers we outlined. According to Olusoga Sofolahan (2017), 

culture is under-estimated. In fact, he defined as interesting how the BRIC Nations (Brazil, India, 

China) and the Asian Tigers all started the journey to development with Nigeria. However, the latter 

is left far behind all the others. He argues that the difference with the others lies in the culture, 

"Nothing is achieved and could be achieved except it is operated within the culture".    

As argued in the findings, the Nigerian social barrier is especially connected to the unawareness of 

the population because energy education, as well as general education, is still lagging behind. 

However, what we found interesting is that even though there is a general sense of unawareness, the 

studies conducted by Akinwale and Wojuola show that there is social acceptance towards renewable 

energy technologies too.  

This result might sound a little odd, and therefore it is worth discussing the nature of the studies the 

authors of this thesis took into account. The two surveys conducted by Akinwale and Wojuola were 

conducted in two focus groups, the first of 200 people and the second composed of 420 people. 

Moreover, the two surveys were conducted in cities. The study by Wojouola was conducted in Ibadan 

city, Akobo and Asi in the Oyo State. Regarding Akinwale's survey, it was conducted around the 

cities of Lagos, Oyo and Osun. Hence, even though they are quite impressive numbers and they also 
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show good results, it is important to keep in mind that these surveys were conducted in cities and on 

a really small percentage of the population - which is today more than 210 million people.  

To better understand what we mean, let us recall a tradition well-known about a tribe - called Masai 

- located in Tanzania. The tradition consists of the reaction of the village when the volcano close to 

their neighbourhood erupts and destroys the fields around (Green, 2017). To solve the matter, the 

community sacrifices a sheep or goat to the volcano, which is called the Mountain of God (Green, 

2017). In fact, by killing the animal and dropping it inside the volcano, they aim at receiving God's 

blessing. 

This little presentation is not to generalise the Nigerian situation because we are aware that every 

village, community and especially nation has its own story to tell. The meaning of this short story is 

to say that there are voices we are not able to hear. A big part of the Nigerian population lives in rural 

areas, which are disregarded by institutions and also sometimes by these studies.  

As we have seen, there is a difference in education and income between cities and rural areas. If the 

part of the population living in the cities has more access to news and education, the portion living in 

rural areas and communities usually has lower access to information. Hence, the public opinion of 

God being the cause for climate change issues (as reported by Odjugo et al., 2013) or God being the 

saviour of misfortunes could be popular.  

Accordingly, defining the actual social barriers in Nigeria is complex, and therefore the surroundings 

and insights from other realities, such as the Tanzanian, could help us in our final decision.  

In fact, being aware of the limits of our research, even though the evidence did not show social 

unacceptance of renewable energy, we cannot say that Nigeria has no trouble regarding the 

population's social acceptance of renewable energy because we lack information. 

 

5.2 Implications 
 

When conducting research, it is necessary to clarify why the authors believed it was important to 

conduct such a study in the first place.  
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The first thing is the urgency of the topic and the purpose of raising awareness. The authors felt this 

urgency in different ways. First of all, we wanted to investigate the status quo of Nigerian country as 

an example of a big nation with so much potential but still one of the poorest in the world, which can 

be an example for several countries. Furthermore, we wanted to focus on the potential of renewable 

energy to respond to the urgency of the climate change issues instead of just suggesting the Nigerian 

government to better exploit the resources they have.  

 

The question we always had in our mind is, “what is stopping the development from happening?” At 

the end of the paper, we can gladly say that the results matter because they helped us answer both our 

research question and our personal doubts. The first thing the reader is probably asking 

himself/herself is, “How?” 

 

As we previously said during our discussion of the results of the analysis, there are voices in the world 

we do not know about, and we should. Even the news, media and newspapers are full of developed 

worlds and so little about what is happening on the other side of the globe. The only thing that the 

authors were aware of initially were the problems Nigeria faces, while the good things are always 

disregarded. 

 

To cite Ngozi Okonjo-Iweala, a former Finance’s Minister of Nigeria and today General Director at 

WTO (World Trade Organization), during a TED x talk in 2007, she argued, “Want to help Africa? 

Come and do business here”. She started her speech by recalling a story of the governor of one of the 

most oil-rich states of Nigeria who was arrested by the London Metropolitan Police because there 

were transfers of 8 million dollars of petrol revenues to his family’s account in London. After he 

succeeded in escaping back to Nigeria dressed as a woman, he could not be persecuted according to 

the constitution of the country. However, people were so defeated by his behaviour that it was possible 

by the legislature to impeach him, and today (2007), he is in jail. She referred to this story to say that 

today people in Nigeria are no longer willing to tolerate corruption among their leaders; Nigerians 

want their resources managed properly for their good. She recognised the story as an example of 

Nigeria’s corruption which is still present in the country but also stressed the progress the country 

has made so far and how much the population is willing to improve.  
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Hence, even though the institutional barrier has been identified as the most powerful barrier Nigeria 

faces, this paper gives insight to look outside the box and understand that there is also not enough 

help from the outside. All partners’ protagonists who argue to seek the development of the country 

should be genuinely engaged in their progress. This is said because, after our research, we are 

reasonably convinced that Nigeria has the potential to develop both as a country and in the renewable 

energy sector. However, there is a need for help from the outside, which should be different from the 

one Nigeria has had so far.  

 

Resultantly, the outcome of this thesis project is twofold. We agree we developed results both for the 

theoretical framework and practical. Starting with a theoretical perspective, we utilised a general 

framework to investigate the peculiar Nigerian reality. Hence, with our research, we not only 

investigated renewable energy’s development barriers in Nigeria, but we also provided an example 

of a thorough analysis. In fact, by combining the PESTLE and SWOT frameworks with a barrier 

analysis framework, we could add value to the research by developing a unique analysis that can be 

applied to other countries’ realities and other fields. 

  

On the other hand, part of the outcome can also be intended as practical. This can be found both in 

the analysis development, which is quite accurate and can be used by investors and stakeholders 

interested in such countries and fields but also, as suggested in the scope and delimitation section, 

our research could be used by the government to understand what really needs to be improved. In 

fact, if taken into consideration by the people of interest, our suggestions could lead towards an 

improvement in the renewable energy background and perhaps for the country as a whole. 

 

5.3 Generalizability  
 

Taking into consideration potential generalizability for our results, we already mentioned when 

discussing our methodology and the choice of conducting a case study, that our work represents an 

enquiry towards the problem of low development of renewable energy for the specific case of Nigeria. 

This means the results cannot be directly applicable to other cases, as they would start from different 

characteristics and data. In fact, as we said in previous sections, the barriers worthy of the attention 

of researchers and institutions can be very different in different locations. As Painuly (2001) suggests, 

a thorough analysis of existing research on the topic in the specific country is necessary to define 

where to focus, in terms of the technologies with real exploitable potential, before starting a 
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conversation about barriers. In addition to that, site visits and interaction with stakeholders would be 

beneficial for a deeper analysis of the technologies to use as the subject of a study. 

 

Along this line, Hodkinson & Hodkinson (2001) state how case studies are generally argued not to 

be easily generalisable by nature, being about a specific case. Although case studies can still talk 

about “situations beyond the actual case that was studied”, transposing the theory beyond the original 

site or ‘ringing true’ in other settings for different studies. The authors advise keeping in mind that 

this does not translate into generalised representativeness, as case studies are inherently not 

generalisable in the conventional sense of applying to a broader set of cases than the ones studied. 

 

Therefore, we do believe that similar research can be conducted on other developing countries, and 

more specifically in Sub-Saharan Africa. This is due to the presence of shared history and similar 

background. In fact, some of the aspects discussed in this study - from the high perceived corruption 

of institutions to social awareness about renewable energy - can be found elsewhere in the region. 

 

5.4 Limitations  

 
As with most other studies, this study also presents certain limitations.  

First of all, a limitation is referred to the methodology of our research. We developed our investigation 

focusing on literature survey and secondary data without collecting primary data ourselves. Hence, 

neither site visits nor stakeholders’ interviews have been conducted by the authors. A reason for the 

latter is due to the difficulties encountered in reaching the stakeholders of our project, such as 

governments, NGOs and policymakers. About the site visits, we disregarded the possibility of going 

there. The authors are aware of the benefits those two approaches would have brought to the project. 

Conducting interviews and gaining an “internal point of view” would have enriched the research and 

perhaps provided the authors with new perspectives of seeing the reality. Painuly (2001) also argued 

that literature survey, site visits, and stakeholder survey must be combined to have the best outcome 

from the research because they complement each other. Therefore, the author also suggests that all of 

them should be used to identify the barriers.      
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Moreover, even though we successfully identified the barriers of our research, we admit the difficulty 

of representing such a complex phenomenon in a simple way. Hence, it might be difficult for the 

reader to understand every passage.  

 

In addition, as already stated in the previous section, generalizability can be tricky. By definition, 

case studies can make no claims to be typical (Hodkinson & Hodkinson, 2001). The sample taken 

into account is idiosyncratic, and because the majority of data investigated are not numerical, it is 

hard for us to generalise it. Also, it cannot be used for other research questions/ interests other than 

the one used by the authors initially because of its specificity.  

 

In conclusion, another limitation of our work might be the restricted focus on Nigeria. The authors 

strongly believed the interesting point of Nigeria was that the country is one of the biggest producers 

of fossil fuels. However, some can think it is too narrow and that a comparison with other countries 

might have added value to the research (i.e. a comparison study). We wanted to focus on one country 

to understand what are the most important characteristics to take into account when considering 

renewable energy development. Therefore, a comparison with other countries could have biased our 

research. Nevertheless, we consider the latter an interesting point, and hence we will suggest it in 

future research recommendations.     

 

5.5 Suggestions for future research 
 

What we learned from this work is to give importance to peculiarities and focus on the specificities 

of a case, and we hope it would help future researchers too. When looking for the most relevant 

barriers for Nigeria, we did not just take into consideration the ones suggested from the literature. Of 

course, we referred to the existing frameworks on the topic of barriers, like Painuly's "General barrier 

theory" (2001), since it is generally considered the main body of work in the field and the basis for 

our study too. However, we would suggest not to fall too quickly into the existing categories without 

conducting an initial analysis like we did, using the PESTLE framework. That allowed us to explore 

the country's varied background in-depth and grasp the factors that would appear the most meaningful 

for our case. 
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Our advice for future researchers would be to follow a similar scheme to what we used, in order to 

gain deeper insights into the territory chosen as the setting for the study. Other than a thorough 

literature survey, there are more ways to get similar results, which are not alternative but 

complementary.  

As we discussed in our limitations section, to obtain more truthful findings and avoid some biases 

generated by such type of work, an immersion in the local life could take researchers a long way. 

That would open up to the actual state in which the people live, despite what we read in the articles, 

and perhaps lead to a better representation of facts.  

Moreover, for a complete analysis, the incorporation of direct stakeholders - with their thoughts, 

views, and needs - would help get a more meaningful discussion, especially when considering the 

ways to overcome said barriers. In fact, the best way to gain insights on what is needed to improve 

the situation is to ask and get direct experience from those who deal with those needs on a daily basis.  
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6. Conclusion 
 

In the first section of this final chapter, we will bring our research to a closing by briefly summarizing 

our work and findings. Moreover, in the following section, we will discuss the relevance of our work. 

We will conclude our thesis with a section on considerations for future research and insights we 

believe to be necessary for the growth of the Nigerian energy sector and society. 

 

6.1 Key points of our study  
 

With our study, we outlined Nigeria's barriers to the development of renewable energy technologies 

and discussed a few steps to take to overcome them. 

In order to do that, we started our analysis by looking at Nigeria's state of the energy sector and 

specifically taking into consideration the development of renewable energy technologies. The aim of 

our research was to find out what are the barriers to the development of RETs in Nigeria and search 

for ways to overcome them. To do so, we conducted a thorough study of the existing literature on the 

topic of barriers to renewables. In addition, we combined the theoretical aspects with the data related 

to the specific case of Nigeria.  

To be able to answer our research question, we set out a few sub-questions. To start answering them, 

we described the current energy scene in the country. After that, we performed a PESTLE analysis, 

discovering those factors that are the most relevant in discussing the macro-environment of Nigeria. 

In addition, we used a SWOT framework to analyse the points of strength, weakness, opportunity and 

threat to reflect on which of those factors represent significant barriers to the development of RETs 

in the country. 

As a result, we found that there are significant social, financial and technological barriers. But mostly, 

institutional blockages showed to carry a fundamental weight in the country's strive to revolutionise 

the energy sector.  

As we read from Liu et al.'s work (2019), which studies what foreign countries have done to make 

renewables work, it appears that public policy is the main element to reform it. In Nigeria, though, 
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heavy bureaucracy and slow implementation of policies have hindered progress in the field, leaving 

the most prominent African economy still struggling to get a regular and stable electricity supply. 

Leaner regulative processes for the planning and implementation of policies, with the creation of 

strong incentives for investors (tax benefits, feed-in-tariffs and more), are some of the measures 

necessary for the anticipated change. Public campaigns for sensitisation could serve to raise 

awareness among the people of Nigeria, making a shift to renewables be perceived as a natural step 

for a better future. 

 

6.2 Relevance of the study 
 

In our thorough process of researching existing literature on the topic, we found a missing spot in the 

consideration of barriers to the development of RETs and ways to overcome them, specifically for 

Nigeria. With this work, we selected different sources and studies to consider a broader set of factors 

affecting the topic of our discussion. This helped us set a wider range of barriers. 

Later, in our analysis, we applied the knowledge acquired and reviewed with the existing literature to 

the case of Nigeria. What we did, and we hope it will help future researchers, was not to stop at the 

general barrier theory proposed by Painuly - as every country and territory can be influenced by 

different forces - but analyse the specific needs of the area considered. Our suggestion for a more 

complete and relevant analysis is to use a PESTLE framework, or a similar technique, to look for the 

most consistent factors to analyse for the specific case. By doing so, we managed to consider all those 

aspects of cultural, institutional and technological environments that sometimes are overlooked for 

brevity, which instead allowed us to outline a composite macro-analysis of Nigeria’s progress in 

developing renewable energy technologies.  

Moreover, the SWOT analysis served us to separate the negative and positive aspects resulting from 

the previous analysis, understand what factors need to be accounted for as threats, and what can be 

used as an opportunity to foster greater utilisation of renewables as a source of electricity. We did 

this while keeping in mind the weaknesses that have hindered it in the past and move on from there. 

We chose to use the SWOT analysis framework as, after the PESTLE analysis, all the factors 

considered formed a diverse, chaotic ensemble. With the SWOT, we were able to separate the positive 
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aspects of Nigeria’s renewable energy development plan and actions from the negative, while also 

looking at internal versus external factors. In doing so, we managed to get a clearer picture - even 

visually, with the table we created -, being able to specifically target the barriers we had been seeking. 

 

6.3 Final considerations 
 

To sum up, the paper showed the reasons preventing RETs from developing in Nigeria. Moreover, 

the authors succeeded in shedding light on what is happening in Nigeria and creating awareness 

among the readers of this project. Nigeria has been selected as an excellent example of the Sub-

Saharan region to provide further insights to future researchers to investigate the whole region. The 

selection criteria were mainly based on the authors’ curiosity of what is happening on the side of the 

globe we do not know a lot about, while the rest of the globe is pursuing energy development.  

First of all, Nigeria presents not only a lack of electrification, but it also relies a huge part of its 

economy on the business of fossil fuels, which is no longer sustainable for the future. In fact, even 

though we will still have fossil fuel resources for some decades, developed nations are working on 

reducing the usage amount as much as possible, and this will inevitably reflect on those countries that 

base their economy mostly on that.  

Secondly, what moved our study is the fact that we strongly believe we cannot leave a whole continent 

behind, especially considering it is the second populous continent in the world. If we aim to improve 

conditions, we have to create a better place for everyone and not just for ourselves.  

Nigeria is only an example of a big continent - Africa - which is usually left behind and exploited by 

the developed world. With all the resources Nigeria has, there is a possibility to achieve growth. And 

it is our responsibility to acknowledge it and to embrace the importance of the matter.  

To conclude this project, a message to take home at the end of this journey is the fact that development 

does not only come from the potential and the resources a country has. Countries can have plenty of 

potential but still live in the dark. Therefore, what makes the difference is mainly the willingness of 

people and their mindset. As Ngozi Okonjo-Iweala argued in her speech, even though the way is still 

long, people in Africa are working hard to improve, and we have seen it, with everything they have 

been able to achieve so far.  
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However, there is still more that needs to be accomplished and we cannot expect developing countries 

to do it all by themselves. We must all take responsibility for this.  
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8. Appendix A 
 

Graph 1 - Nigerian political stability index  

 

 
 
Source: https://www.theglobaleconomy.com/nigeria/wb_political_stability/ 

 

Graph 2 - GNI per capita   

 

 
 
Source: https://www.macrotrends.net/countries/NGA/nigeria/gdp-gross-domestic-product 
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Graph 3 - Nigeria’s GDP growth ($, per capita, %) 

 

 
 
Source:https://www.macrotrends.net/countries/NGA/nigeria/gdp-gross-domestic-product 

 

Graph 4 - Nigeria’s Inflation Rate 
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Source: https://www.macrotrends.net/countries/NGA/nigeria/inflation-rate-cp 

 

 

 

Graph 5 - Nigeria’s population growth (last 70 years) 

 

 
 
Source: https://www.worldometers.info/world-population/nigeria-population/ 
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Graph 6 - Classification for median age (updated 2021) 

 

 
 
Source: https://worldpopulationreview.com/country-rankings/median-age  
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Graph 7 - Nigeria’s population density 

 

 
 

Source:https://commons.wikimedia.org/wiki/File:Population_density_map_of_Nigerian_states_-

_English.png 

 

Graph 8 - Nigeria’s Rural population  

 

 
 

 
Source: https://data.worldbank.org/indicator/SP.RUR.TOTL?locations=NG  
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Graph 9 - Nigeria’s employment rate  

 
 
Source: https://tradingeconomics.com/nigeria/employment-rate 
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9. Appendix B 
 

Table 1 - FDI in Nigeria  

 
 
Source: https://santandertrade.com/en/portal/establish-overseas/nigeria/investing  

 

 

 

Table 2 - List of Country’s income - World Bank List 2020 

 

 
 
Source: https://www.ilae.org/files/dmfile/World-Bank-list-of-economies-2020_09.pdf  
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Table 3 - Most populous countries in the world  

 
 
Source: https://www.worldometers.info/world-population/#top20  

 

 

 

 

 

Table 4 - Average wind speed across Nigeria 

 

 
Source: Brimmo et al., 2017. 
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