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Factors Inhibiting Energy Access in the Delivery of Construction Projects in Lagos 

Metropolis, Nigeria 

 
Abstract  

Energy plays a vital role in all human endeavours. However, access to energy globally is 

limited, and concerted efforts are being made to bridge this gap. Little empirical works exist 

on the energy situation in the delivery of construction and infrastructure projects in Nigeria. 

The specific objectives of this study assessed the level of access to energy sources, factors 

inhibiting energy access, and benefits of energy access for the delivery of construction projects. 

Data reported in this paper were collected through a quantitative research approach whereby 

copies of the questionnaire were administered to small, medium, and large-sized construction 

firms in Lagos metropolis, Nigeria. This study's findings revealed that the most accessible 

energy source for construction activities in Lagos Metropolis is automotive gas oil (diesel). 

Furthermore, the study established that factors inhibiting access to energy for the delivery of 

construction projects are efficient supply and distribution, government regulation, and 

inadequate infrastructure. The paper concludes that access to energy for construction works in 

Nigeria is inadequate due to poor implementation of government policies on energy provision. 

The paper recommends creating new strategies to implement policies to improve access to 

energy in Nigeria. 

 

Keywords: energy access, inhibiting factors, construction project, project delivery, Lagos 

Metropolis  

1.0 Introduction 

Energy is the power generated when physical or chemical resources are utilised to provide 

light, heat, or work machines. Energy access is the fulcrum to achieving many development 

goals, such as poverty eradication, clean water provision, food production, access to public 

health and education, women empowerment, and economic opportunity. Most times, especially 

in the contemporary world, development is impossible without energy, and sustainable 

development is impossible without sustainable energy (Ki-moon 2011). Access to energy is a 

symbol of civilisation, instrumental for economic activities, and contributes to sustainable 

communities' overall health and well-being (Chaurey and Kandpal 2010). One thing is for 

energy to be available, and another is for energy to be accessible. Energy is not useful until it 

is accessible.  

Sub-Saharan Africa is the region of Africa located south of the Sahara desert, and it includes a 

diverse range of countries with different cultural and socio-economic backgrounds. Sub-
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Saharan Africa has been plagued with a significant challenge of energy access. According to 

the World Bank Global Electrification Database, the electrification rate in the region is very 

low compared to other parts of the world, with only 48.2% of the population having access to 

electricity as of 2020 (Figure 1). The number of people without access to electricity in Sub-

Saharan Africa rose to 610 million in 2013 before declining to roughly 595 million in 2018. 

About half of the population in sub-Saharan African countries live without access to electricity, 

especially in five countries like Nigeria, DR Congo, Ethiopia, Tanzania, and Uganda 

(International Energy Agency (IEA) 2019b). Surprisingly, Nigeria is a country that is blessed 

with abundant energy resources, including solar, wind, biomass, crude oil, natural gas, and 

coal, yet an estimated number 60-70% of the Nigerian population lives without access to 

electricity (Oyedepo 2012). Despite the enormous energy resources available, Nigeria's energy 

poverty level is alarming (Eleri et al. 2012). 

Despite the low level of energy access, Oyedepo (2012) affirmed that energy needs in Nigeria 

continue to rise due to the increasing population without sufficient energy development 

programs to bridge the energy access gap. The present energy policy in Nigeria is yet to meet 

the demands. It is driven by urban-centred needs, thus neglecting rural and sub-rural energy 

demands. This shows that the energy supply in Nigeria has been primarily to cities, political 

territories, and curious places of industrialisation, resulting in energy imbalance across 

Nigeria's socio-economic classes. While further affirming the low level of energy access, Ajayi 

and Ajanaku (2009) affirmed that the ever-increasing population has incapacitated Nigeria in 

meeting the energy needs of the Nigerian populace. 
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Figure 1: Electricity Access in sub-Saharan Africa and other parts of the world 

Note. The data is from World Bank Global Electrification Database from "Tracking SDG 7: The 

Energy Progress Report", by The World Bank Group, 2023 

(https://data.worldbank.org/indicator/EG.ELC.ACCS.ZS). Copyright 2023 by The World Bank Group 

The construction industry is one of the largest consumers of renewable and non-renewable 

resources (Horvath 2004; Holtzhausen 2007; Dixit et al. 2010a). It depletes 40% of global 

energy annually. Approximately two-fifths of the global raw stone, sand, and gravel supply 

and one-fourth of the world's total virgin wood supply is consumed in construction activities 

(Ding 2004; Langston and Langston 2008a; Dixit et al. 2010b). According to Kedar et al. 

(2011), the operation of buildings accounts for 25% to 40% of the total final energy used. The 

energy is consumed directly or indirectly either in a primary (natural gas or oil) or secondary 

(electricity) form (Marszal et al. 2010; Dixit et al. 2013). The environmental impacts of energy 

consumption in building construction are imposed during the whole life cycle of a building 

(Hendrickson and Horvath 2000; Sharrard et al. 2007). 

Previous reports have consistently highlighted the issue of energy poverty in sub-Saharan 

Africa, focusing on Nigeria as a critical representation in the region. Notably, the International 

Energy Agency (IEA) has issued several reports on the global energy situation, including in 

2011, 2014, 2015, 2017, and 2019a, addressing this issue. Additionally, the Energy Sector 

https://data.worldbank.org/indicator/EG.ELC.ACCS.ZS
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Management Assistance Program (ESMAP) released a report in 2015 on this topic. In the 

context of sub-Saharan Africa, researchers such as Abeeku (2010), Aliyu et al. (2013), Osueke 

and Ezugwu (2011), IEA (2019b), Power Africa (2018), Ugwoke et al. (2020), and Uzoma and 

Amadi (2019) have also contributed to the discourse on energy poverty. 

Furthermore, prior empirical studies have primarily focused on the embodied energy, energy 

consumption, and environmental impacts of buildings, with limited attention given to energy 

access during the delivery of construction projects (Dixit et al. 2010a; Dixit et al. 2013; Hegner 

2007; Holtzhausen 2007; Langston and Langston 2008a; Langston and Langston 2008b; 

Marszal et al. 2010). Only one study by Treloar et al. (2004) has examined energy access 

related to the extraction, production, and transportation of construction materials but did not 

address on-site construction processes. As a result, there is a gap in the literature regarding 

empirical studies on energy access during the delivery of construction projects, which this 

study aims to address. 

This study focuses on access to secondary energy sources, which are delivered energy to end-

users, such as electricity, liquified petroleum gas, premium motor spirit, and automotive gas 

oil. Hence, the study examines the construction industry's level of access to energy, factors 

inhibiting energy access for construction activities, and the benefits of energy access in the 

delivery of construction projects in Lagos Metropolis, Nigeria. Energy access in this paper 

refers to a situation whereby construction companies can access and use energy when required 

in their operations while delivering construction and infrastructure projects. The findings of 

this study will contribute to the body of knowledge as one of the earliest studies on energy 

access in the construction industry. Additionally, it exposes the factors inhibiting energy 

access, and recommendations are made to combat them. The outline of this paper includes 

background to the problem, a review of literature, methodology, results, discussion of findings, 

and a conclusion including areas for future research.  
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2.0 Energy Consumption in the Construction Industry 

An energy source is any resource from which usable energy can be extracted. Osueke and 

Ezugwu (2011) classified Nigeria's energy resources as renewable and non-renewable. 

Renewable energy sources can be replenished or produced quickly through natural processes 

(Texas Renewable Energy Industries Alliance (TREIA) 2015). They include solar energy, 

wind, photochemical, thermal, hydropower, geothermal, photoelectric, tidal wave, and 

bioenergy (Aydin 2010). Non-renewable energy resources cannot be generated, produced, or 

used on a scale that can sustain their consumption rate because they are consumed faster than 

nature can create them.  

In a report by the Canadian Architect (2010), energy consumption in the construction industry 

is divided into operational energy, embodied energy, and decommissioning energy. 

Operational energy is used for heating, cooling, ventilation, lighting, equipment, and 

appliances (Dixit et al. 2010b; Dixit et al. 2013; Langston and Langston 2008b). Embodied 

energy is any energy consumed in the extraction and manufacturing of construction materials, 

including any transportation related to these activities. Additionally, embodied energy includes 

energy used up in transporting construction materials to the site, constructing the structure, and 

maintaining, repairing, or replacing materials, components, or systems during the life of a 

structure (Langston and Langston 2007a). The embodied energy of buildings differs with the 

type of masonry material used and mortar used for jointing and rendering (Effiness et al. 2016). 

Finally, decommissioning energy is required to demolish the building and transport the 

demolished materials to landfill or recycling centres.  

Talukhaba et al. (2013) identified diesel, electricity, petrol, and gas as the energy sources 

commonly used in construction activities. However, our review of the literature revealed a 

more comprehensive range of energy sources available for the delivery of construction projects, 
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including automotive gas oil (diesel), premium motor spirit (petrol), hydropower, liquefied 

petroleum gas, solar, nuclear energy, coal, biomass, and wind. These energy sources can be 

classified into two categories: renewable and non-renewable. Non-renewable sources such as 

diesel and petrol are considered traditional energy sources, and their generation and availability 

depend on the location of the resources. Conversely, renewable energy sources like solar and 

wind are not limited by location but depend on the specific nation or region's energy demands, 

driving factors, and policies. Unfortunately, limited information on energy sources in Nigeria's 

construction industry is available. 

2.1 Situation on Energy Access 

Energy access is a state where households have unrestricted access to affordable and 

dependable energy supplies (Karanja et al. 2017). In agreement, IEA (2011) submitted that 

universal energy access means a household has dependable and economic access to clean 

cooking facilities, the first electrical connection, and then increasing power usage over time to 

reach the regional average. In 2015, World Energy Outlook submitted that access to energy 

also includes consuming a specific quantity of electricity, which varies depending on whether 

the household is in a rural or urban area. The baseline power usage for rural households is 250 

kilowatt-hours (kWh) per year, while the threshold for urban families is 500 kWh per year (IEA 

2015). The IEA (2014) opined that modern energy services could only be harnessed if the 

energy supply is available, affordable, adequate, located nearby, and safe to use at desired hours 

of the day. 

The majority of Sub-Saharan African countries lack modern electricity facilities. As a result, a 

sizable fraction of the population cooks with traditional biomass (Abeeku 2010). For example, 

about 20% of Senegal's population in West Africa uses Liquified Petroleum Gas (LPG), 

compared to less than 10% in Ghana (Economic Community of West African States 
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(ECOWAS) 2006). Nigeria is a significant oil producer and boasts Africa's second-largest 

natural gas reserve (Sambo 2008). According to the World Bank (2017), Nigeria had about 

60% access rate to electricity in 2015, with 86% of urban regions and 41% of rural areas having 

access, while access to non-solid fuels was only 4%. Gas accounts for 80% of power generation 

today, with oil accounting for the remainder.  

Generally, the review confirms that access to energy sources varies across global regions and 

is higher in developed than developing economies. Energy access depends on the rate at which 

energy is available, accessed, and used for basic human needs. However, available reports 

confirmed that access to energy in developing economies is low. In sub-Saharan Africa and 

West Africa, energy access is low in Nigeria compared to countries like Senegal and Ghana, 

although the country is blessed with energy-generating resources.  

2.2 Factors Inhibiting Energy Access 

Certain factors inhibit access to energy as needed for primary and general purposes. According 

to Beck and Martinot (2004) and World Bank (2008), some factors include economic and 

financial barriers, market performance, and legal and regulatory barriers. In another vein, Lipu 

et al. (2013) identified energy policy, housing policy, illegal settlement, financial barriers, 

awareness level, and lack of infrastructure to deliver energy services as the factors inhibiting 

energy access. A further attempt by Kojima and Trimble (2016) established that electricity 

access in Africa is hindered by the financial capability of utilities to meet supply and the ability 

of the households to pay. Ahlborg and Hammar (2011) affirmed that institutional and 

stakeholder performance, economy and finance, social dimensions, technical system and local 

management, technology diffusion and usage, and rural infrastructure inhibit energy access in 

sub-Saharan Africa.  
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In a study, Valencia and Caspary (2008) worked on implementing renewables-based 

electrification projects in various developing countries. The study asserted that inadequate 

financing mechanisms, information, lack of relevant investments in energy policies, and 

institutional and decision-making barriers inhibit energy access. Other factors include 

technology choices, lack of follow-up, and project abandonment. Power Africa (2018) also 

identified the financial health of the energy sector, legacy debt, limited creditworthiness of 

utilities, short-term facilities' generation capacity, over-contracting of new plants, and a high 

cost of generation as factors inhibiting energy access in Ghana. Others include the lack of 

transparency in the procurement framework and the lack of solid and transparent regulatory 

precedents to drive competition.  

Ashish (2015) argued that the barriers inhibiting energy access are the financial barrier, 

informal settlement, alternate supply mechanism, institutional barrier, awareness barrier, and 

settlement consumption and income. Dioha and Emodi (2019) posited that Nigeria's energy 

access barriers are low household income, inadequate financing, inadequate planning, poor 

governance, and weak institutional and human capabilities. In Kenya, Kioli and Ngare (2019) 

argued that energy access is inhibited by the high cost of installation and tariff price for 

consumers, expensive financing of energy infrastructure, slow adoption of clean and renewable 

energy compared to other energy sources, and shortage of facilities to handle cheaper energy 

resources. Others include inadequate fiscal and incentives for private sector investment, 

inadequate energy access data, lack of prioritisation of energy needs of poor communities, and 

inadequate participation by communities, civil society, and social enterprises in national and 

county energy planning and decision making.  

The review revealed that global reports and some empirical works on access to energy sources 

affirmed that certain factors inhibit access to energy globally, including in developing countries 
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and sub-Saharan Africa. However, none of the previous studies specifically considered the 

construction industry. Hence, there is insufficient knowledge of the factors inhibiting access to 

energy in the construction industry. Additionally, the studies showed no investigation into the 

Nigerian energy situation. Hence, adapting the results and findings from other countries could 

pose the danger of ecological fallacy. After a comprehensive literature review, 16 factors were 

identified from previous studies, as presented in Table 1.  

2.3 Benefits of Energy Access in the Delivery of Construction Projects  

An extant literature review revealed an increasing number of studies on the benefits of energy 

access. However, these studies focused on rural SMEs (Tarun et al. 2013), health (Porcaro 

2017), education (Guyu 2017; Olanrele et al. 2020; Sovacool 2014; Wagner et al. 2017; World 

Bank 2008), and general development (Barnes et al. 2014; Muawya and Walter 2012; Trace 

2016). Thus, this study will investigate the benefits of energy access in the delivery of 

construction projects. After a comprehensive literature review and desk review, 11 benefits 

were identified from previous research (see Table 2). The most frequently mentioned benefits 

are efficacy in project delivery and increased productivity. 

2.4 Summary of Literature 

An extensive literature review identified the factors inhibiting energy access and the benefits 

of energy access. Thus, the extensive literature review produced 16 factors inhibiting energy 

access (Table 1) and 11 benefits of energy access (Table 2).  
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Table 1: Identified factors inhibiting energy access 

Ref. code Factors inhibiting energy access Sources 

F1 Government regulation Dioha and Emodi (2019) 

F2 Knowledge and information gap Ashish (2015); Lipu et al. (2013); Valencia and Caspary (2008); World Bank (2017) 

F3 Low level of human capacity Dioha and Emodi (2019); World Bank (2017) 

F4 Lack of prioritisation of energy needs Kioli and Ngare (2019) 

F5 Inadequate energy access data Kioli and Ngare (2019) 

F6 Lack of institutional framework Ahlborg and Hammar, 2011; Ashish (2015); Dioha and Emodi (2019); World Bank 

(2017) 

F7 Efficient supply and distribution World Bank (2017) 

F8 Inadequate infrastructure Aliyu et al. (2013); World bank (2017); Ahlborg and Hammar, 2011; Kioli and Ngare 

(2019); Lipu et al. (2013) 

F9 Expensive funding of energy infrastructure Kioli and Ngare (2019) 

F10 Corruption Aliyu et al. (2013); Ashish (2015); Power Africa (2018) 

F11 Market performance Pirlogea (2011); World Bank (2008) 

F12 Low level of policy and regulation Aliyu et al. (2013); Lipu et al. (2013); World Bank (2017) 

F13 Financial barriers Ahlborg and Hammar (2011); Ashish (2015); Dioha and Emodi (2019); Kioli and Ngare 

(2019); Kojima and Trimble (2016); Power Africa (2018); Lipu et al. (2013); Valencia 

and Caspary (2008); World Bank (2008); World Bank (2017) 

F15 Lack of economic incentives to invest in rural 

areas 

Aliyu et al. (2013) 

F16 Slow adoption of clean and renewable energy 

technologies 

Kioli and Ngare (2019); Power Africa (2018) 
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Table 2: Identified benefits of energy access 

Ref. 

code 

Benefits of energy access Sources 

B1 Reduces the stress of manual 

labour 

Tarun et al. (2013) 

B2 Increased employment Muawya and Walter (2012) 

B3 Improved lighting 

conditions  

Tarun et al. (2013); Porcaro (2017); Muawya and 

Walter (2012); Sovacool (2014) 

B4 Saves cost over time Tarun et al. (2013) 

B5 Triggers efficacy in project 

delivery 

Barnes et al. (2014); Muawya and Walter (2012); 

Tarun et al. (2013); Trace (2016); Sovacool (2014); 

Wagner et al. (2017); World Bank (2008) 

B6 Enterprise creation Tarun et al. (2013); Muawya and Walter (2012) 

B7 Fast-tracked project delivery Porcaro (2017)  

B8 Improved economy Barnes et al. (2014); Muawya and Walter (2012); 

Trace (2016) 

B9 Increased productivity Barnes et al. (2014); Muawya and Walter (2012); 

Trace (2016); Wagner et al. (2017) 

B10 Use of communication 

technologies 

Porcaro (2017); Trace (2016) 

B11 Improved effectiveness of 

project delivery 

Porcaro (2017) 

3.0 Research Methodology 

This paper examined energy access in the execution of construction projects in the Lagos 

metropolis. Lagos metropolis is in the Southwestern part of Nigeria; it is the centre of economic 

activities in the nation, making it the most populated city. In addition, the rapid population 

growth in Lagos due to immigration from other parts of the country necessitated the 

development of more buildings and infrastructures. Thus, Lagos is the hub of construction 

activities in Nigeria. The research employed quantitative analysis through a questionnaire 

survey. According to the Lagos State Ministry of Work (LSMW) (2015), there are 345, 350 

and 200 small, medium, and large-sized construction companies in Lagos Metropolis. This 

gives a total of 895 construction firms. A purposive sampling technique was employed to select 

35, 56 and 88 small, medium, and large-sized construction companies, respectively, giving 179 

(20% of all) construction companies. The researcher visited 179 construction companies and 

dropped one copy of the questionnaire in each company. However, 89 construction companies, 
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including 15 small, 32 medium and 42 large-sized, responded to the questionnaire survey. This 

gives a response rate of 49.7 per cent of the sample size. 

The questionnaire contained four sections, Sections A to D. The background information of 

each company and its responding officer were solicited in Section A. Information collected in 

this section includes the size of the firm, its revenues, the designation of the responding officers, 

their highest academic qualifications, and years of work experience. On the other hand, Section 

B examined the level of access to these energy sources in the delivery of construction activities 

in the Lagos metropolis. At the same time, Section C assessed factors inhibiting energy access 

for construction activities. Moreover, Section D examined the benefits of energy access for 

construction activities in the Lagos metropolis. Responses to the questions in Section A were 

obtained on a descriptive scale using percentages, while in Sections B, C, and D, responses 

from the respondents were obtained on a five-point Likert scale. 

After the questionnaire had been prepared, it went through a series of reviews and assessment 

processes by the research supervisor. This is to check for the internal validity and consistency 

of the research instrument by leveraging the experiences of the research supervisor. This is 

very important to ensure that the respondents fully understand the purpose that each research 

question asked in the questionnaire aims to achieve. Once the final approval was received, 

copies of the questionnaire were administered physically in face-to-face contact with the 

respondents by the principal researcher. A physical approach was employed to administer 

copies of the questionnaire because of the lack of a database of construction companies through 

which their emails could be obtained for the online survey. The principal researcher, the lead 

author of this paper, physically administered copies of the questionnaire to the respondents. 

The study was conducted during the 2018/2019 academic session, and copies of the 



13 
 

questionnaire survey were administered to the respondents between November 2019 and 

January 2020. 

A total of 179 copies of questionnaires were distributed. However, only 89 retrieved 

questionnaires were adequate for analysis ––a response rate of 49.7%. Data obtained through 

questionnaire surveys administered to the respondents were analysed using IBM SPSS Version 

23. Descriptive and inferential statistical techniques were employed to analyse the survey data 

collected. The descriptive statistics used were frequency, percentages, and mean score ranking, 

while the inferential statistics used were the Kruskal-Wallis test and factor analysis. Frequency 

distribution in percentage was used to measure and present the profile of the construction 

companies and the corresponding officers that responded to the survey. In contrast, the mean 

score measured the rate at which the respondents responded to the variables in answering each 

of the questions asked in Sections B, C, and D. Shapiro-Wilk test was conducted to test the 

normality of the data. The result revealed that the data collected did not meet the assumption 

of a normal distribution. Hence, the Kruskal-Wallis test was employed to determine whether 

there is an agreement on how each class of respondents perceived the variables measured under 

each of the questions raised in various sections. 

Table 3: KMO and Bartlett's Test for Factors Inhibiting Energy Access 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .791 

Bartlett's Test of Sphericity          Approx. Chi-Square 686.490 

         Df 153 

         Sig. .000 

The relationship among the identified factors inhibiting energy access was determined using 

factor analysis. Furthermore, Kaiser-Meyer Olkin (KMO) and Bartlett's test of sphericity were 

used to ascertain the validity of the retrieved data for factor analysis. A KMO value above 0.5 

and a significance level below 0.05 indicates a substantial correlation in the data, which makes 

it adequate for factor analysis (See Table 3).  
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4.0 Results and Discussion 

This section presents the results of the data analysis collected from the respondents to this 

study. The data collected and analysed include the background profile of the construction 

companies and their corresponding officers, level of access to energy sources, factors inhibiting 

energy access, and benefits of energy access in the delivery of construction projects in Lagos 

Metropolis. 

Table 4: Background Information on Firms and Responding Officers 
Profile Frequency Percent 

Size of the Construction Companies   

Small 15 16.8 

Medium 32 36.0 

Large 42 47.2 

Annual Revenues/Turnovers of the Firms (Naira)   

₦(0–20)million 22 24.7 

₦(21–40)million 10 11.2 

₦(41–60)million  8 9.0 

₦(61–80) million 6 6.7 

₦(above 80)million  43 48.4 

Mean = ₦41.5million     

Highest Academic Qualifications of the Respondents   

Ordinary National Diploma (OND) 13 14.6 

Ordinary National Diploma/Postgraduate Diploma 

(HND/PGD) 
34 38.2 

Bachelor of Science (BSc) 35 39.3 

Master of Science (MSc) 7 7.9 

Professional Designations of the Respondents   

Architects 6 6.7 

Quantity Surveyors 25 28.1 

Builders 20 22.5 

Engineers 38 42.7 

Years of Work Experiences of the Respondents   

0 – 5years 31 34.8 

6 – 10years 35 39.3 

11 – 15years 15 16.9 

16 – 20years 3 3.4 

Above 20years 5 5.6 

Mean = 7.88years    

1USD = 700Naira (₦) 
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4.1 Background Information on Firms and Responding Officers 

This section presents information on the background profiles of the responding officers who 

provided answers to the questions raised in this research. The result is presented in Table 4. It 

emerged that 15 (16.8%) are small companies, 32 (36.0%) are medium companies, and 42 

(47.2%) are large companies. The results show that most of the respondents that responded to 

the questionnaire survey are medium to large size companies whose information about annual 

revenues shows that approximately 20% have annual revenues above 20 million naira. In 

contrast, more than 48% are above 80 million naira. An evaluation of the academic 

qualification of the responding officers showed that about 39.3% have B. Sc. while only 7.9% 

have M.Sc. However, the highest proportion of the responding officers are engaged as 

engineers, 38 (42.7%). This is because engineers are more predominant on site. The least 

represented professionals, 6 (6.7%), are architects. This is because most architects are not 

residents on site. Instead, a clerk of work represents them. Sixty-six responding officers 

(65.2%) have been in the construction business for fewer than ten years, whereas only 23 

(25.9%) have been there for longer than ten years. 

4.2 Level of Access to Energy 

In this section, the assessment of the level at which construction companies access available 

energy sources for project delivery was conducted by independently and jointly evaluating the 

opinions of three classes of construction firms in the study area, as shown in Table 5. The 

evaluation was conducted using a 5-point Likert scale, ranging from 0 to 5. The small-sized 

construction companies surveyed rated automotive gas oil (diesel) (M=4.57), premium motor 

spirit (petrol) (M=4.29), and liquefied petroleum gas (M=4.29) as the top-ranked sources of 

energy with a very high level of access for the delivery of construction projects, whereas 
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electricity (power grid) (M=4.00) was considered to be the energy source with the least level 

of access.  

Table 5: Level of Access to Energy based on Size of Firm 

 

 

Size of firm 
Kruskal 

Wallis 

Sig. 

S/N Overall  Small Medium Large 

 Mean Rk Mean Rk Mean Rk Mean Rk 

1 Automotive gas oil (diesel) 4.24 1 4.57 1 4.22 2 4.19 1 .295 

2 Premium Motor Spirit (petrol) 4.13 2 4.29 2 4.34 1 3.93 2 .560 

3 Liquified petroleum gas  3.93 3 4.29 2 3.88 3 3.90 3 .814 

4 Electricity (power grid) 3.60 4 4.00 4 3.59 4 3.57 4 .784 

S/N- serial number; RK- rank; Sig.- siginificance level 

From the perspective of medium-sized construction companies, the top-ranked sources of 

energy with a high level of access for construction project delivery were premium motor spirit 

(petrol) (M=4.34) and automotive gas oil (diesel) (M=4.22). In contrast, electricity (power grid) 

was identified as the least-ranked source of energy with a moderate level of access. Large-sized 

construction companies shared similar views, with automotive gas oil (diesel) (M=4.19) and 

premium motor spirit (petrol) (M=3.93) being the top-ranked sources of energy with very high 

access for construction project delivery, while electricity (power grid) (M=3.57) was 

considered the least ranked source of energy with a moderate level of access. 

Overall, the construction companies' opinions indicated that automotive gas oil (diesel) 

(M=4.20), premium motor spirit (petrol) (M=4.13), and liquefied petroleum gas (M=3.93) were 

the sources of energy with high access for project delivery across all company sizes. In contrast, 

all construction companies agreed that electricity (power grid) (M=3.60) was the least available 

energy type for the delivery of construction projects.  

A Kruskal Wallis test was conducted to determine whether the opinions of all classes of 

construction companies on their level of access to the available sources of energy agree or 

disagree. The test reveals that all classes share similar views on the level of access to available 

energy sources.  
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4.3 Factors Inhibiting Energy Access 

This section examines the extent to which certain factors identified in the literature inhibit 

access to energy sources by the construction companies surveyed to deliver construction 

projects. The examination of these inhibiting factors was done in a cross-sectional approach 

across the three classes of construction companies surveyed and from the opinions of the small-

sized construction companies (See Table 6), the top and a very high-ranking factor that inhibits 

access to sources of energy is government regulation (M=4.57). Other factors that strongly 

inhibit access to energy sources are financial barriers, financial speculations, and a low level 

of policy attention, each with a mean score of 4.29. Similar factors with strong inhibiting 

influence are the funding gap (MS=4.14), level of supply (M=4.00), and level of demand 

(M=4.00), including global influence, low level of human capital, gas storage, and generation 

changes, with each having mean score of 3.71.  

Table 6: Factors Inhibiting Energy Access Based on Size of Firm 

 

 Size of firm 

Kruskal 

Wallis 

Sig. 

S/N  Overall  Small Medium Large  

  Mean Rk Mean Rk Mean Rk Mean Rk  

1 Efficient supply and distribution 4.06 1 3.57 13 4.53 1 3.78 10 .656 

2 Government regulation 4.01 2 4.57 1 4.19 2 3.79 9 .092 

3 Inadequate Infrastructure  3.96 3 4.00 6 4.03 3 3.90 2 .893 

4 Knowledge and information gap 3.91 4 3.86 7 3.69 10 4.10 1 .481 

5 Financial barriers 3.90 5 4.29 2 3.94 4 3.79 8 .386 

6 Low level of human capacity  3.90 5 4.29 2 3.91 7 3.83 5 .448 

7 
Expensive funding of energy 

infrastructure 
3.86 7 4.14 5 3.77 9 3.88 3 .544 

8 Corruption 3.86 7 3.71 9 3.94 4 3.83 5 .798 

9 
Lack of economic incentives to 

invest in rural areas 
3.83 9 3.86 7 3.84 8 3.80 7 .969 

10 
Low level of policy and 

regulation 
3.80 10 4.29 2 3.59 12 3.88 3 .207 

11 Lack of institutional framework 3.80 10 3.43 14 3.94 4 3.76 11 .419 

12 
Slow adoption of clean and 

renewable energy technologies 
3.70 12 3.71 9 3.62 11 3.76 11 .980 

13 Inadequate energy access data 3.62 13 3.71 9 3.56 14 3.66 13 .936 

14 
Lack of prioritisation of energy 

needs 
3.56 14 3.71 9 3.59 12 3.51 14 .928 

15 Market performance 3.35 15 3.00 16 3.38 15 3.39 16 .550 

16 Climate change agenda 3.34 16 3.43 14 3.19 16 3.44 15 .587 
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S/N- serial number; RK- ranking; Sig.- siginificance level 

The least ranked factors from the perspectives of small-sized construction companies with 

moderate inhibiting influence on access to energy sources are weather forecast (M=3.00), 

including import and export, lack of institutional framework, and climate change agenda, with 

each having a mean score of 3.43. From the views of medium-sized construction companies, 

the top-ranking factor with a strong inhibiting influence in accessing energy sources for the 

delivery of construction projects is the export of energy to neighbouring countries (M=4.53). 

Other factors with a high inhibiting influence in accessing energy sources are government 

regulation (M=4.19), level of supply (M=4.03), import and export (M=3.97), including 

financial barriers, global influence, and lack of institutional framework, each having a mean 

score of 3.94.  

However, climate change (M=3.19), weather forecast (M=3.38), gas storage (M=3.56), low 

level of policy attention (M=3.59), and generation changes (M=3.59) are the least ranked 

factors. However, they also have high inhibiting influence on accessing energy for construction 

project delivery in the study area. In large-sized construction companies, the top-ranked factors 

that have a high inhibiting influence on access to sources of energy in the delivery of 

construction projects include knowledge gap (M=4.10), level of supply (M=3.90), import and 

export, funding gap, and low level of policy attention each having mean score of 3.88. On the 

other hand, factors with the least inhibiting influence on accessing sources of energy for the 

delivery of construction projects are weather forecast (M=3.39), climate change agenda 

(M=3.44), generation changes (M=3.51), gas storage (M=3.66) including lack of institutional 

framework and low level of human capacity with each having a mean score of 3.76.  

Having examined the individuals' views of all classes of construction companies surveyed, 

their overall views were examined, and the results show that the top-ranked factor with high 
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inhibiting influence in accessing sources of energy for the delivery of construction projects is 

the export of energy to neighbouring countries (M=4.06). Other factors with a high inhibiting 

influence on accessing energy are government regulation (M=4.01), level of supply (M=3.96), 

and knowledge gap (M=3.91), including financial barriers and financial speculations, each 

having a mean score of M=3.90. On the other hand, the least ranked factors with moderate 

inhibiting influence on accessing energy sources for construction project delivery are climate 

change agenda (M=3.34) and weather forecast (M=3.35).  

To test whether the opinions of all classes of construction companies agree or disagree on how 

the identified factors inhibit the rate at which small, medium, and large-sized construction 

companies access sources of energy for the delivery of construction projects, a Kruskal Wallis 

test was carried out. The test results reveal a significant difference in how all construction 

companies perceived government regulation (Sig=0.092, P≤0.05) as a factor inhibiting access 

to energy sources for the delivery of construction projects. This shows that their opinions differ 

on how government regulation influences access to energy for the delivery of construction 

projects. The result also reveals that their opinions agree on other factors inhibiting their level 

of access to energy sources in the delivery of construction projects in the study area.  

4.3.1 Factor Analysis of the Factors Inhibiting Energy Access 

The result in Table 7 shows the principal factor extraction and varimax rotation of the 16 

identified factors inhibiting energy access in the delivery of construction projects. The 

eigenvalues for the four factors ranged from 1.051 to 6.955, and the percentage of variance 

explained by the 1st factor is 38.638%, the 2nd factor is 9.410%, and the 3rd factor is 8.176%, 

the 4th factor is 5.837%. The cumulative percentage of variance, explained by the extracted 

four factors, accounted for 62.061%.  
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Table 7: Principal Factor Extraction and Varimax Rotation of the Factors Inhibiting 

Energy Access 

Factors Factors 

loading 
Total 

% of 

variance 

Cumulative 

% 

Factor 1: Economic related Barrier  6.955 38.638 38.638 

Expensive funding of energy infrastructure .832    

Government regulation .798    

Efficient supply and distribution .652    

Corruption .578    

Financial barrier .577    

Lack of economic incentives to invest in rural areas .451    

Factor 2: Infrastructure and Knowledge 

Barrier 
 1.694 9.410 48.048 

Low level of human capacity .747    

Inadequate Infrastructure .724    

Knowledge and information gap .714    

Market performance  .634    

Inadequate energy access data .600    

Factor 3: Institutional Barrier   1.472 8.176 56.224 

Lack of prioritisation of energy needs .773    

Slow adoption of clean and renewable technologies .674    

Lack of institutional framework .627    

Low level of policy and regulation .617    

Factor 4: Environmental Related Barrier  1.051 5.837 62.061 

Climate change agenda .820    

Extraction method: Principal Component Analysis 

The 16 identified factors are grouped into four principal factors as follows: 

• Factor 1: Economic-related barriers 

• Factor 2: Infrastructure and knowledge barrier 

• Factor 3: Environmental-related barrier 

• Factor 4: Institutional factor 

 

i. Factor 1: Economic-related factors 

This factor accounts for 38.638% of the total variance of the factors inhibiting energy access, 

with loading variables having a score that ranged from 0.451 to 0.832. The six components 
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include expensive energy infrastructure funding, government regulation, efficient supply and 

distribution, corruption, financial barrier, and lack of economic incentives to invest in rural 

areas. The six components have a factor loading of 0.832, 0.798, 0.652, 0.578, 0.577, and 

0.451, respectively. Finance is a significant factor that influences energy access. Thus, the 

government must be willing to make an adequate financial commitment to facilitate energy 

access in Nigeria. 

ii. Factor 2: Infrastructure and knowledge-related barrier 

This factor accounts for 9.410% of the total variance of the factors inhibiting energy access, 

with loading variables having a score that ranged from 0.600 to 0.747. The five components 

include a low level of human capacity, inadequate infrastructure, knowledge and information 

gap, market performance, and inadequate energy access data. The five components have a 

factor loading of 0.747, 0.724, 0.714, 0.634, and 0.600, respectively. Thus, adequate energy 

infrastructure and technical knowledge are critical to combat energy access in Nigeria. 

iii. Factor 3: Institutional Barrier 

This factor accounts for 8.176% of the total variance of the factors inhibiting energy access, 

with loading variables having a score that ranged from 0.617 to 0.773. The four components 

include lack of prioritisation of energy needs, slow adoption of clean and renewable 

technologies, lack of institutional framework, and low level of policy and regulation. The five 

components have a factor loading of 0.773, 0.674, 0.627, and 0.617, respectively. Therefore, 

the government must prioritise the need for adequate access to energy in the nation and make 

policies promoting energy access. 

iv. Factor 4: Environmental Related Factor 
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This factor accounts for 5.837% of the total variance of the factors inhibiting energy access, 

with loading variables having a score of 0.820. The factor is made up of only one component: 

the climate change agenda. 

4.4 Benefits of Energy Access in the Delivery of Construction Projects 

The previous section examined the factors inhibiting access to energy for the delivery of 

construction projects in Lagos Metropolis. However, this section investigates the benefits of 

access to energy in the delivery of construction projects. The result is presented in Table 8. For 

small firms, the top-ranked benefits of access to energy are improved economy, efficacy in 

project delivery, and increased employment (MS= 4.50, 4.43, and 4.33, respectively). 

Enterprise creation was the least significant benefit of energy access (MS= 3.50). The top-

ranked benefits of energy access by medium firms are fast-tracked delivery of construction 

projects, increased productivity, and improved effectiveness of project delivery (MS= 4.78, 

4.72, 4.48, respectively). The least significant benefit of energy access was increased 

employment (MS= 4.09).  

From the perspectives of medium-sized construction companies, the top-ranked benefits of 

energy access are improved economy, increased productivity, and fast-tracked construction 

project delivery (MS= 4.50, 4.41, and 4.32, respectively). The least significant benefit of 

energy access was saved cost over time (MS= 3.85). The overall evaluation of the general view 

of the respondents on the benefits of energy access in construction project delivery revealed 

that the top-ranked benefits are increased productivity, fast-tracked construction project 

delivery, and improved economy (MS= 4.53, 4.50, and 4.46, respectively). The least ranked 

benefit of energy access in construction project delivery was improved lighting conditions 

(MS= 4.05). These results conform with the previous research findings that identified the 
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highlighted benefits as significant benefits of energy access (ACP-EU Energy Facility, 2010; 

Barnes, 2014; Muawya & Walter, 2012; Tarun et al., 2013; Trace, 2016; Wagner et al., 2017). 

Table 8: Benefits of Energy Access on Construction Project Delivery Based on Size of Firm 

 

 

Size of firm Kruskal 

Wallis 

Sig. 

S/N Overall  Small Medium Large 

 Mean Rk Mean Rk Mean Rk Mean Rk 

1 Increased productivity 4.53 1 4.29 4 4.72 2 4.41 2 .209 

2 
Fast-tracked construction 

project delivery 
4.50 2 4.29 4 4.78 1 4.32 3 .028 

3 Improved economy 4.46 3 4.50 1 4.41 5 4.50 1 .869 

4 Improved effectiveness of 

project delivery 
4.36 4 4.29 4 4.48 3 4.28 4 .773 

5 Reduced stress of manual 

labour 
4.30 5 4.14 7 4.44 4 4.22 5 .545 

6 Use of communication 

technologies 

4.24 

 

6 4.00 9 4.38 6 4.18 7 .909 

7 Triggers efficacy in project 

delivery 
4.20 7 4.43 2 4.38 6 4.02 9 .514 

8 Increased employment 4.18 8 4.33 3 4.09 11 4.22 5 .859 

9 Enterprise creation 4.08 9 3.50 11 4.13 10 4.13 8 .372 

10 Saves cost overtime 4.07 10 4.14 7 4.34 8 3.85 11 .200 

11 Improved lighting conditions  4.05 11 3.71 10 4.19 9 4.00 10 .694 

 

The Kruskal Wallis test was employed to test respondents' level of agreement on the impacts 

of energy access on construction projects. The result in Table 8 indicated that eleven of the 

twelve identified benefits had a significance value greater than 0.05. This implies that the 

respondents across the firm's size do not differ in their rankings of these benefits. However, 

one of the benefits had a Kruskal Wallis significance value of less than 0.05: it makes 

construction project delivery faster (sig= 0.028). Again, this implies a difference in the 

perception of respondents on this benefit based on the firm's size. 

4.5 Discussion of Findings 

The study identified diesel, petrol, and gas as the primary sources of energy for the delivery of 

construction projects in Lagos Metropolis. This finding aligns with a previous study conducted 

by Talukhaba et al. (2013), which reported that diesel, petrol, and gas are commonly used 
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energy sources in construction activities. These findings are consistent with Nigeria's broader 

energy access situation, as highlighted by Oyedepo (2012). Oyedepo argued that a significant 

proportion of the Nigerian population lacks access to electricity, with estimates ranging from 

60% to 70%. Abeeku (2010) states that most sub-Saharan countries have low access to the 

modern energy system and that the region's energy level is poor compared to other nations in 

the developing world, especially for housing needs like cooking. Among the top in West Africa, 

where Nigeria is the acclaimed giant, Senegal has more than 20% of its population using LPG, 

while Ghana has less than 10% (ECOWAS, 2006). World Bank (2015) also confirmed that the 

electricity access rate in Nigeria was nearly 60% in 2015, with 86% of urban areas and 41% of 

rural areas with access. Most or nearly 80% of power generation comes from gas, while most 

of the remainder comes from oil, with Nigeria being the continent's largest user of oil-fired 

backup generators. In the country's commitment to implementing the vision of SEforALL, the 

country set some targets, which include increasing electricity access to 75% (urban = 90%) and 

rural= 60%) by 2020 and to 90% by 2030. 

The delivery of construction projects in the Lagos Metropolis is hindered by several factors 

that limit access to energy sources. The primary challenges identified in this study include 

regional and national policies on energy, supply chain systems, and economic issues. These 

findings are consistent with the research conducted by Beck and Martinot (2004) and the World 

Bank (2008), which found that economic and financial barriers, market performance, and legal 

and regulatory barriers limit construction companies' access to energy sources. Similarly, Lipu 

et al. (2013) identified energy policy, illegal settlements, financial barriers, low awareness 

levels, and lack of infrastructure for energy service delivery as key barriers to energy access. 

Additionally, Kojima and Trimble (2016) established that electricity access in Africa is 

impeded by the financial capability of utilities to meet demand and the ability of households to 

pay for energy services. Another view, presented by Ahlborg and Hammar (2011), highlights 
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the significant impact of institutional performance, economy and finance, social dimensions, 

technical system, technology diffusion, adaptation, and rural infrastructure on energy access in 

sub-Saharan Africa. These findings suggest that improving the institutional framework, 

enhancing financing options, increasing awareness of available energy sources, and developing 

infrastructure for energy service delivery could help overcome the barriers to accessing energy 

sources for construction projects in Lagos Metropolis and other regions in sub-Saharan Africa. 

5.0 Conclusion and Future Research 

This paper examines factors inhibiting energy access in the delivery of construction projects in 

Lagos Metropolis. The specific objectives examined the level of access to energy sources and 

evaluated factors inhibiting access to the sources of energy in the delivery of construction 

projects in the study area. A quantitative research approach was employed in collecting and 

analysing the data reported in the paper. First, a literature review was carried out to identify the 

relevant variables of research constructs, including energy sources, level of access to energy 

sources, and factors inhibiting the level of access to energy sources. The variables identified in 

the literature were used to design the research instrument for the study. Data were collected 

from construction companies in the study area through a questionnaire survey and analysed 

using descriptive and inferential statistics. 

Based on the specific objectives of the paper, the paper concludes that the energy sources 

available for the delivery of construction projects in the study area are non-renewable sources 

such as diesel, petrol, and gas. This implies heavy reliance on non-renewable energy sources 

in the delivery of construction projects. This high reliance on non-renewable energy sources 

has adverse implications for the construction industry's environment, energy security, and cost-

effectiveness. Thus, one of the implications of this study is the need to move towards massive 

adoption of renewable energy sources in the construction industry. The onus is, therefore, on 
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the Nigerian government to prioritise the development of renewable energy potentials in the 

construction industry and the country. The government should provide incentives and subsidies 

to energy users. 

Similarly, policymakers, energy planners, and industry stakeholders must develop strategies 

for promoting and adopting sustainable energy use in the construction sector. In this regard, 

future research should be conducted to identify strategies for promoting the uptake and 

adoption of renewable energy sources by companies of different types and sizes in the delivery 

of construction projects. The policies and regulatory frameworks needed for adopting 

renewable energy in the construction industry should be investigated. 

The study identified sixteen factors inhibiting energy access, grouped into four principal factors 

by factor analysis. They are economic, infrastructure and knowledge, environmental, and 

institutional barriers. These four principal factors provide a framework for further exploration 

and identification of specific interventions that can effectively address each of these barriers. 

Hence, it is recommended that future research should be carried out to identify and develop 

effective interventions to address each identified category of barriers. 
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