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Abstract 
Investments in the exploitation of the continent’s raw material reserves have 
resulted in little (positive) impact on the energy security situation within Af-
rica. This paper attempts to explore factors influencing the level of energy secu-
rity of Small Medium Enterprises (SMEs) in the Greater Accra Region of Ghana, 
and from the dimension of availability, affordability, economic efficiency and 
environmental stewardship or sustainability of energy. The cross-sectional sur-
vey design was employed as the design for the collection and analysis of data. 
The study applied a quantitative research method in examining the indicators 
of energy security for SMEs in Accra Metropolis in the Greater Accra Region 
of Ghana. The population covered about 500 SMEs who have about 100 employ-
ees and total revenue of $1 million or the equivalence in Ghana Cedis. A sam-
ple of 246 was selected through a cluster and simple random sampling. The 
analysis adopted statistical techniques to conduct descriptive, exploratory and 
inferential analysis of the data collected. Factors that influence the level of en-
ergy security of SMEs are broadly categorized into the environment and eco-
nomic change, political factors, physical disruptions and market conditions. Ge- 
nerally, the level of energy security under the availability dimension is medium 
among the SMEs. Issues of affordability, economic efficiency and environmental 
stewardship provide high medium interventions on energy security for SMEs. It 
is recommended that managers of Ghana’s energy sector should ensure pru-
dent management of the country’s energy resources since the disruption of 
supply lines or sources form the key conditions that influence the energy secu-
rity level of SMEs. SMEs should adopt energy efficiency measures to ensure that 
energy is conserved for future use. 
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Political, Market Condition 

 

1. Introduction 

Energy Security (ES) is an old but evolving concept of varied definitions [1] [2]. 
The concept has received attention from different sectors including science, national 
energy policies, politics, health, international relations, and as a national security 
issue [3]. Energy security has been defined from many perspectives: as the asso-
ciation between national security and the availability of natural resources for en-
ergy consumption [4]; as an assurance of meeting the daily energy needs of con-
sumers through appropriate actions that gives better lives to people in a society 
[5]; and as maintenance of the transnational relationship that guarantees citizens 
of countries gain access to external sources of energy [4]. The definitions are, 
therefore, case-focused among which include the state of security of supply [1] 
sufficiency of energy to enable the national economy to function and considered 
acceptable politically [6] and supply, import and uninterrupted energy at an af-
fordable price [7]. The different debates on the definition make it difficult to arrive 
at a common approach to assess ES. 

Recently, the concept of ES has gained significant attention as an environmental 
and social science phenomenon as ES experts from the environmental science 
perspective have argued that energy security is underpinned by international secu-
rity perspectives since environmental or climate catastrophic could cause mass mi-
gration of refugees [8]. As a result of the varied contexts of the concept in energy 
studies, many policy planners continue to downplay the significance of the en-
vironment in ES [9]. It is insightful, therefore, to acknowledge that energy poverty 
as a domestic flow issue is regarded within the realm of the social welfare system 
and not energy security because energy security concepts usually assume existing 
energy flows [10]. However, if energy poverty arises from energy imports, then 
one could relate it to international energy security. In such circumstances, ES could 
be argued to be capable of assuming an economic perspective. But, information 
on the influencers does not exist in several organizations. These organizations con-
tinue to face challenges of ES partly because of the failure to understand the sig-
nificant roles that a mix of factors including environmental concerns could play in 
energy management. 

ES from the economic perspective relates to the ability of households, busi-
nesses, and governments to accommodate disruptions in supply in energy mar-
kets [11]. In this regard, the concept of ES could have long-term and short-term 
perspectives [12]. These include the long-term, where energy security is concerned 
with timely investments to supply energy in line with economic developments and 
environmental needs and the short-term energy security deals with the ability of 
the energy system to react promptly to sudden changes in the supply-demand bal-
ance [12]. For example, some sub-Saharan countries such as Ghana had faced criti-
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cal challenges in energy supply which culminated in huge energy debts for many 
industries and with some industries folding up due to the energy crisis. Many 
enterprises had had to struggle to stay in business due to critical challenges caused 
by energy insecurity during 2014-2016 in Ghana. In all, it is important to note 
that understanding issues of ES will require a better understanding of the com-
plexities of the dimensions and parameters of the concept since the output would 
ultimately provide better options for many enterprises to be gain security in their 
requirements. 

One common energy security dimension in the scholarly discourse has included 
issues of availability, affordability, economic efficiency and environmental stew-
ardship or sustainability of energy as well as issues of the timeframe, resilience, 
health, culture, literacy, policy, employment, military, cyber security and location 
[2]. These debates, however, suggest that issues of Energy security differ from both 
the domestic and international perspectives and this variance of ES have be-
come a critical component of many industrial set-ups including Small Medium 
Enterprises (SMEs) due to the impact that the concept could have on revenue 
mobilization, cost of doing business and general acceptability of a business en-
tity. 

Some studies have shown that the important dimensions of energy security for 
SMEs include availability, affordability, economic efficiency, and environmental 
sustainability [13] [14] [15]. But, the availability dimension of energy security is 
often highlighted as the most dominant factor [1]. [16]’s empirical analysis of 22 
countries revealed that the availability dimension of energy security was highly 
researched (81%), followed by 51% for affordability, 34% efficiency and 26% for 
environmental stewardship. The availability dimension of energy security speaks 
more to the capacity to diversify fuel to provide energy services as well as loca-
tions of facilities used to minimize dependence on foreign suppliers [17]. Avai- 
lability is distinctively categorized into the security of supply, self-sufficiency, di-
versification, renewable energy sources, and technological maturity [17] [18]. It 
is important to note that affordability plays a key role in establishing the state of 
energy security for many enterprises. 

Energy Security in Africa 

According to [19] the puzzling thing about energy security in Africa is that 
expanded exploitation of the continent’s raw material reserves has resulted in lit-
tle (positive) impact on the energy security situation within Africa. A report by 
the [20] suggests that despite the boom in energy resources in Africa, Africans 
have access to and consume far less energy than countries in any other conti-
nent. As of 2007, annual consumption of all primary energy sources in Africa was 
on 15.4 million British thermal units (Btu) per person in Africa while the world’s 
average per capita energy consumption was 70.8 Btu, and US 337.1 Btu of energy 
per year (almost 22 times the figure for average African) [19]. The difference 
even widens up when it comes to the consumption of modern energy sources 
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such as fossil fuels and electricity. [20]’s report indicated that outside South Af-
rica, 80 percent of Sub-Saharan Africans’ primary energy demand is for biomass, 
namely wood fuels, charcoal, agricultural residues, and animal dung. As of 2010, 
a huge 71 percent of Sub-Saharan African households reportedly lack access to 
electricity [21]. This is at the backdrop of the fact that there is an adequate gen-
eration of energy in many countries in Sub-Saharan Africa [19]. 

According to [22], Africa on average exports over 90 percent of its extracted pe-
troleum resources annually. Ironically, local fuel shortages have, however, been 
increasing in the continent annually due to limited refining capabilities as a re-
sult of the lack of/or poorly maintained facilities. The outcome of this dilemma 
is that even oil-endowed states in Africa have to rely on imported fuel, which is 
often in short supply resulting in low energy security in these countries [19]. It is 
significant to conclude that resources drain and low energy security are consid-
ered significant impediments to the development of Africa. 

According to [23], access to modern energy resources is a vital contributor to 
improvements in human well-being and economic growth. Electrification enhances 
lighting and communications and allows for the mechanization of production 
and growth of small businesses [24]. Refrigeration with electricity reduces post-har- 
vest losses, improves food security and the storage of medical supplies which all 
contribute to economic growth and human well-being. Access to petroleum-based 
fuels strengthens internal transportation networks to facilitate trade and human 
mobility, which contribute to economic expansion in ways that enhance the qual-
ity of life [19]. The inability to explore ES for many SMEs has made it difficult 
for many organizations to gain a competitive advantage for accelerated growth and 
development in their corporate agenda. 

Ghana has now enjoyed stable power supply since independence. In 2014- 
2016 Ghana faced one of the worse powers that exposed the volatility of many 
ill-prepared companies [25]. Many SMEs in major cities such as Accra, Kumasi 
and Takoradi were seriously affected by the power crisis and the resultant load 
shedding that led to power rationing in the major cities where consumption is 
the highest [25]. Many companies especially small scale companies in Accra 
were unable to survive the power crisis [26]. The alternative option to deal with 
the energy crisis was for many SMEs to invest in the purchase expensive standby 
generators/plants to serve as backup for their operations [27] [28]. SMEs that 
could not afford the rather expensive alternative had to reduce their working hours 
leading to decreased production, loss of profit margins and in extreme cases led to 
the collapse of some businesses [25]. It was, however, difficult to establish their 
current level of energy security and how that affects their productivity. It is also 
yet to be known what factors influenced ES of SMEs in the country and what 
plans are in place to mitigate the effect of energy security on these firms. 

Without knowledge of the level of energy security, it would be difficult for 
most SMEs to improve their level of energy security policy and formulate inter-
ventions to properly address the impact of energy on SMEs. The current state of 
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low energy security is, therefore, a threat to economic and social wellbeing. The 
study attempts to explore factors influencing the level of energy security of SMEs 
in the Greater Accra Region of Ghana. 

The study would consider the following specific objectives; 
1) To ascertain factors that influence the level of energy security of SMEs in 

the Greater Accra Region of Ghana; 
2) To examine the impact of the influencers of energy security among SMEs in 

the Accra Metropolis of Ghana. 

2. Methods 

The cross-sectional survey design was employed for the collection and analysis 
of data on influencers of energy security for SMEs in Accra Metropolis in the 
Greater Accra Region of Ghana. Cross-sectional research designs according to 
[29], involves surveys relying on data collected at one point in time to make in-
ferences about a population of interest [30]. The study covers a sample of SMEs 
from different sectors of the economy. This was to allow for a comprehensive 
study that addresses the challenge of representativeness often associated with 
cross-sectional surveys. Since the issue of energy security is a current challenge 
that requires timely action research to address the cross-sectional survey, it is 
most appropriate to obtain and apply quick and timely empirical findings [31]. 

The study employed the quantitative research method to examine the strengths 
of the influencers on energy security (ES) [32] [33]. In this study, descriptive re-
search is applied to suit the chosen cross-sectional survey design. [33] has indi-
cated that in quantitative descriptive studies relationship is established through 
measures of association whereas casual relationship applies to only experimental 
studies. In this case, therefore, the impact of influencers on energy security for 
SMEs is measured by a measure of association rather than cause and effect. 

The study used a structured questionnaire in the data collection process [4]. A 
requirement for quantitative methods indicated by [34], is that the sample size 
should be large and representative of the population of interest. 

The population for this study included all SMEs operating in the Accra Me-
tropolis in the Greater Accra Region of Ghana. Operationally the Venture Capi-
tal Trust Fund Act 2004 (Act 680) defines SMEs as firms, enterprises or compa-
nies engaged in specific economic activity and have at most 100 employees or 
total revenue in Ghana Cedis equivalent of US$ 1 million [35]. In this regard, all 
firms and companies in the Accra Metropolis that satisfied the VCTF condition 
were included in the study population. The study unit for the population included 
only the owners or managers of SMEs operating in the Accra Metropolis of the 
Greater Accra Region. The population size is fluid as a specific number of SMEs 
in the Accra Metropolis is unavailable. A pessimistic appropriation of the num-
ber of SMEs in the Accra Metropolis is nevertheless given as a figure a little over 
500 [36]. 

To ensure that the sample is adequate, and is representative of the study popula-
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tion, the [37] approach to sample size determination was employed. In this study, 
the number of SMEs in the Accra Metropolis is unknown, but it is estimated that 
about 80% of all firms in the Accra Metropolis are SMEs. So the Cochran’s for-
mula for sample size determination was used to access the sample. The formula 
is given as: 

2

0 2

Z pqn
e

=  

where: e is the desired level of precision (i.e. the margin of error), p is the (esti-
mated) proportion of the population that has the attribute in question, q is 1 − p. 
The z-value is found in a Z table. Based on the population proportion of SMEs 
estimated as 80% (0.8) and precision of 5% (0.05), the sample size for this study 
was calculated as follows: 

( ) ( ) ( )( ) ( )2 2
0 1.96 0.8  0.2 0.05 246n = = . 

Therefore, the appropriate sample size for the study was 246 SMEs. In select-
ing the 246 SMEs, a cluster sampling method was employed. The cluster sam-
pling approach involved dividing the total population into groups and a simple 
random sampling was employed to select the samples from each group. Cluster 
sampling is a sampling plan used when mutually homogeneous yet internally het-
erogeneous groupings are evident in a statistical population. In applying this sam-
pling method, the Accra Metropolis was divided based on the sub-metropolis and 
from each sub-metropolis, a simple random sampling was employed in selecting 
the SMEs. The simple random sampling process in this study involved the use of 
the random number generation function in Microsoft excel. The random num-
ber generation function was used to generate and assign random numbers to the 
number of SMEs to be sampled and matched with unique numbers assigned to 
each SME for selection. 

In this sampling plan, the total population was divided into clusters of submetros 
and a simple random sample of the groups is selected. The sub-metropolis within 
the Accra Metropolitan Districts from which the SMEs were selected included the 
Ablekuma South Sub-Metropolitan District, Ashiedu Keteke Sub-Metropolitan Dis-
trict and Okaikoi South Sub-Metropolitan District. 

The study relied on primary data collected from each SME through the ad-
ministration of questionnaires to the owner/manager of each selected SME. The 
use of primary data was informed by the fact that as a cross-sectional study, the 
data needed to be current enough to reflect the existing status of indicators/influ- 
encers of energy security and the effect on SMEs. Thus the data collected included 
background information of the SMEs, responses on the level of energy security 
among the SMEs and factors that influence the level of energy security. 

Data for the study were obtained through an administration of structured 
questionnaires administered to the managers/owners of the selected SMEs in the 
Accra Metropolis. The questions were formulated by the researcher based on the 
objectives of the study, literature review and some existing instruments that meas-
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ured various concepts covered by the study. The questionnaire was organized in 
two (2) thematic areas; sections A and B. Section A covered the background in-
formation of the SMEs while section B explored indicators/influencers of energy 
security of the firms. The questions under Section B were developed from the di-
mension of energy security as presented in the literature of [15]. A 5-point Likert 
scale of 1 to 5 to represent strongly disagree to strongly agree were applied to the 
majority of the questions. 

The designed questionnaire was administered to the respondents in person. 
The questionnaire distribution was preceded by pre-testing of the instrument in 
a similar population in the Kumasi Metropolis. The pre-testing was necessary to 
ensure clarity of questions and identify and avert any challenges that may sur-
face in the actual administration of questions to the respondents. 

To ensure the integrity of the findings of the study, steps were taken by the re-
searcher to ensure validity and reliability in the instruments and the data collected. 
Both validity and reliability are necessary for the quality of research [38]. A com-
bination of measures including experts review, pretesting and statistical tests 
was employed to measure and ensure all three kinds of validity were achie- 
ved. 

In this study, the Cronbach alpha test was employed to test the level of reli-
ability based on the Cronbach alpha coefficient which ranged from 0 to 1.00. 
Generally, a Cronbach alpha value of 0.70 or higher is necessary to ensure high 
internal consistency and reliability. Where the Cronbach alpha value is less than 
0.70 for any construct, several items were deleted until the desired Cronbach al-
pha value was achieved. 

The data collected were analyzed using the IBM Statistical Product and Ser-
vice Solutions (SPSS) statistics version 23. Before the data analysis, the responses 
obtained were edited and cleaned to ensure completeness, consistency and legi-
bility. After the data cleaning, the responses were coded and entered into the 
SPSS for analysis. The analysis employed the statistical technique to conduct de-
scriptive, exploratory and inferential analysis of the data collected. The descrip-
tive statistical analysis included the use of frequency count, means and standard 
deviation to establish the level of impact of influencers on energy security among 
the SMEs. Exploratory factor analysis (EFA) was also performed to identify fac-
tors influencing SMEs level of energy security and the relative important index 
(RII) analysis was conducted to rank these influences. 

3. Results and Discussions 
3.1. Profile of SMEs 

The results show that in terms of ownership, nearly half (46.3%) of the SMEs are 
of sole proprietorship whereas about a quarter are private limited companies. 
Partnership companies were the least group constituting 12.8 percent while 14.6 
percent are family-owned. Clearly, the results show the dominant ownership 
structure of the SMEs to be a sole proprietorship and private limited companies. 
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This observation resonates with the [36] Integrated Business Establishment Sur-
vey (IBES) report which indicated that most SMEs in Ghana are of sole proprie-
tor ownership, private limited companies, or family businesses. 

The findings of the study further revealed that trade and commerce was the 
dominant sector covering 31.7 percent of all firms covered in the study whilst 
26.8% were into the agriculture and manufacturing sectors. Other services followed 
included General Service, Health and wellness, and Cosmetic/photography and 
Catering/restaurant that constituted less than 10 percent each. The fact that the 
dominant sectors of the SMEs included trade and commerce, as well as agricul-
ture and manufacturing, reflect the fact that Ghana is a developing country with 
a characteristic primary production sector [39]. Out of the 205 SMEs studied (ques-
tionnaires retrieved from the respondents), 70.8 percent have operated for at 
most 5 years, 17.1 percent for 15 or more years, 7.3 percent for 6 to 10 years, and 
9.8 percent for those that have operated for 11 to 15 years. The result, therefore, 
captured a blend of old and new SMEs. With the number of employees, the study 
also showed that only 12.2 percent of the SMEs have 20 employees, the majority 
(58.5%) has 5 or fewer employees and 19.5 percent 6 to 10 employees. The number 
of employees from the SMEs also reflected characteristics of SMEs, that is, with 
relatively fewer numbers of employees (Table 1). 

The monthly turnover of the SMEs indicated the majority (56.1%) with a monthly 
turnover of less than GH¢20,000 and 14.6 percent having more than GH¢50,000.00. 
Again, nearly a quarter of the SMEs recorded a monthly turnover of between 
GH¢20,000 and GH¢30,000. The monthly turnover of the SMEs reflect the na-
ture of the SMEs as confirmed by the Venture Capital Trust Fund Act 2004 (Act 
680) that stated that; SMEs do not exceed 100 employees or have total revenue of 
US$1 million or the Cedis equivalent. Thus the findings show that the companies 
contacted were within the scope of SMEs. 

3.2. Exploratory Factor Analysis 

The multi-items construct for the factors that influence the level of energy secu-
rity of the SMEs consisted of 16 items. The use of exploratory factor analysis was 
informed by the need to reduce the 16 items to fewer factors that explained the 
variation in the statements. The exploratory factor analysis was performed by 
the principal component analysis extraction method and varimax rotation. Pre-
liminary analyses such as the Kaiser-Meyer-Olkin (KMO) measure of sampling 
adequacy and Bartlett’s test of sphericity were performed to establish the suit-
ability and appropriateness of data for factor analysis. The results from the 
analysis presented in Table 2 show KMO of 0.642 and significant Bartlett’s test 
of sphericity (χ2 (120) = 3013.98, p < 0.0001) which indicates sampling adequacy 
and sufficient correlation among the items (variables) to warrant factor analysis. 
[40] has established a threshold KMO value of 0.5 as adequate for the use of fac-
tor analysis. A significant Bartlett’s test of sphericity also indicates that the null 
hypothesis of Bartlett’s test which states that the original correlation matrix is an 
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Table 1. Nature and description of SMEs. 

 
Response Frequency Percent 

SMEs ownership Family owned business 30 14.6 

 
Partnership 25 12.2 

 
Private limited company 55 26.8 

 
Sole proprietorship 95 46.3 

Sector of business Agriculture/manufacturing 55 26.8 

 
Cosmetic/photography 15 7.3 

 
Catering/restaurant 20 9.8 

 
Engineering/project consulting 25 12.2 

 
Trade and commerce 65 31.7 

 
General service 20 9.8 

 
Health and wellness 5 2.4 

Years of existence 5 years or less 135 70.8 

 
Between 1 and 5 years 85 41.5 

 
Between 6 and 10 years 15 7.3 

 
Between 11 and 15years 20 9.8 

 
15 years and above 35 17.1 

Employees 11 to 15 20 9.8 

 
5 or less 120 58.5 

 
6 to 10 40 19.5 

 
More than 20 25 12.2 

Monthly turnover GH¢20,000.00 to GH¢30,000.00 50 24.4 

 
GH¢30,000.00 to GH¢40,000.00 10 4.9 

 
Less than GH¢20,000.00 115 56.1 

 
More than GH¢50,000.00 30 14.6 

Source: field survey, 2020. 
 

identity matrix for which there is no sufficient correlation for factor analysis is 
rejected. 

Based on the satisfactory preliminary analysis, the factor extraction analysis 
was performed using the principal component analysis (PCA) approach to de-
termine the fewest number of factors that can be used to represent the interrela-
tions among the variables. The PCA approach uses an orthogonal transforma-
tion to convert all possibly correlated variables into a set of values of linearly 
uncorrelated variables (principal components). The results from the PCA analy-

https://doi.org/10.4236/jpee.2022.102002


J. L. Arthur, G. Locher 
 

 

DOI: 10.4236/jpee.2022.102002 23 Journal of Power and Energy Engineering 
 

sis as presented in Table 2 show that four (4) components have an Eigenvalue of 
at least unity as recommended by [40] for extraction. The four (4) principal fac-
tors cumulatively explained 75.2% (Rho = 75.20) of the variability among the 
items. This means that the four (4) factors are the fewest number of latent vari-
ables that explained all 16 statements. 

The extracted principal components and the factor loadings after varimax ro-
tation are also presented in Table 2. Based on the statements that load strongly 
on each principal component, the factors were identified and labelled accord-
ingly. The first component was loaded on strongly by 7 factors with Cronbach 
alpha of 0.91 indicating high internal consistency. The first component (Com-
ponent 1) is labelled “environment and economic change” because the items that 

 
Table 2. Analysis of principal factors influencing SMEs energy security. 

Factors Items 
Components 

Communalities 
1 2 3 4 

Environment and  
economic change 

EEC1 0.624 
   

0.588 

EEC2 0.599 
   

0.643 

EEC3 0.833 
   

0.735 

EEC4 0.819 
   

0.689 

EEC5 0.74 
   

0.624 

EEC6 0.733 
   

0.812 

EEC7 0.735 
   

0.829 

Political factors PF1 
 

0.85 
  

0.777 

 PF2 
 

0.801 
  

0.78 

 PF3 
 

0.82 
  

0.834 

 PF4 
 

0.72 
  

0.78 

Physical disruption PD1 
  

0.803 
 

0.847 

 PD2 
  

0.938 
 

0.907 

 PD3 
  

0.538 
 

0.712 

Market conditions ID1 
   

0.568 0.737 

 ID2 
   

0.77 0.737 

 Cronbach alpha (α) 0.91 0.855 0.697 0.472 
 

Rho = 75.20 No. of items 7 4 3 2 
 

No of obs = 205 Eigen Values 6.91 2.27 1.81 1.05 
 

KMO = 0.642 % variance 27.8 21.3 13.5 12.7 
 

χ2 (120) = 3013.98*** % cumulative 27.8 49.0 62.5 75.2 
 

Source: field survey (2020). 
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load on it are all related to change in environmental and economic conditions. 
Component 2 was also loaded strongly by four items with Cronbach alpha of 
0.855 and labelled Political factors. Component 3, on the other hand, consist of 3 
items with Cronbach alpha of 0.697 and labelled physical factors while Compo-
nent 4 labelled as market conditions consist of 2 items and Cronbach alpha 
0.472. 

3.3. Descriptive Analysis of Principal Factors Influencing Energy 
Security 

As shown in Table 3, the factors influencing the energy security of SMEs can 
be categorised as global environmental and economic factors, political factors, 
physical disruptions and market conditions. With regards to the identified envi-
ronmental and economic factors that influence energy security, it was noted that 
the respondents most agreed that “market price volatility” (Mean = 3.7, SD = 0.846) 
and increase in population and urbanization (Mean = 3.6, SD = 1.038) influence 
energy security levels of SMEs. The results further showed that respondents on 
average were neutral with regards to an increase in economic growth (Mean = 
3.4, SD = 0.769), sudden change in the economic purchasing power of consum-
ers (Mean = 3.4, SD = 0.906), geopolitical influence (Mean = 3.4, SD = 1.145); 
environmental and natural disasters (Mean = 3.3, SD = 0.955) and global restric-
tion on energy use due to environmental concerns (Mean = 3.1, SD = 0.869). 
The results mean that the strongest environmental and economic factors that in-
fluence energy security include market price volatility and an increase in popula-
tion and urbanization. The above findings concur with findings of studies of [41] 
that identified price changes and the growing trend of population and urbanisa-
tion as conditions undermining energy security. 

The statements that describe political factors that influence the energy secu-
rity of SMEs include disputes over the sovereignty of resources, political instabil-
ity in oil-producing regions, protests about environmental change and unhealthy 
relationships with energy supplying countries. The results showing the extent to 
which the respondents have agreed with these statements as factors that influ-
ence the energy security of SMEs are also presented in Table 3. From the results 
it was noted that the respondents on average were neutral with regards to their 
level of agreement with disputes over the sovereignty of resources (Mean = 3.4, 
SD = 1.126), unhealthy relationship with energy supplying country (Mean = 3.3, 
SD = 0.902), protests about environmental change (Mean = 3.2, SD = 0.927) and 
political instability in producing regions (Mean = 3.2, SD = 0.934) as factors that 
influence their level of energy security. The results mean that political conditions 
do not appear to be strong influencers of the energy security level of SMEs. 

Under physical disruption-factors that influence energy security level of SMEs, 
the results showed that respondents on the average were neutral about over-reliance 
on any one supplier or group of suppliers (Mean = 3.7, SD = 0.886); mismanage-
ment of the energy sector (Mean = 3.7, SD = 1.039) and disruption of supply lines 
or sources (Mean = 3.6, SD = 1.126). This result meant that among the factors 
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Table 3. Principal factors influencing energy security. 

Principal Factor Statement Mean SD N 

Environment  
and economic  

change 

Market price volatility 3.7 0.846 205 

Increase in population and urbanization 3.6 1.038 205 

Increase in economic growth 3.4 0.769 205 

Sudden change in the economic purchasing power of consumers 3.4 0.906 205 

Geopolitical influence 3.4 1.145 205 

Environmental and natural disasters 3.3 0.955 205 

Global restriction on energy use due to environmental concerns 3.1 0.869 205 

Political  
factors 

Disputes over sovereignty of resources 3.4 1.126 205 

Unhealthy relationship with energy supplying country 3.3 0.902 205 

Protests about environmental change 3.2 0.927 205 

political instability in producing regions, 3.2 0.934 205 

Physical  
disruption 

Over-reliance on any one supplier or group of suppliers 3.7 0.886 205 

Mismanagement of the energy sector 3.7 1.039 205 

Disruption of supply lines or sources 3.6 1.126 205 

Market  
conditions 

Lack of diversity in energy sources 3.93 0.84 205 

Demand from new industries 3.34 0.754 205 

Source: field survey (2020), SD = standard deviation. 
 

considered to have influenced energy security are over-reliance on one supplier 
or group of suppliers of the energy sector, mismanagement of the energy sector 
and disruption of supply lines or sources. With regards to Market condition fac-
tors, the results showed that respondents agreed that lack of diversity in energy 
sources (Mean = 3.9, SD = 0.84) and demand from new industries (Mean = 3.3, 
SD = 0.754) were on the average neutral influencers of energy security for SMEs. 

4. Conclusions 

This study mainly motivated by the adverse impacts of the recent energy crisis in 
Ghana sought to find out the strengths of influencers of energy security on SMEs 
in Ghana. Generally, the level of energy security for SMEs as measured in terms 
of availability is moderate but high for affordability, economic efficiency and en-
vironmental stewardship. 

Factors that influence the level of energy security of SMEs are broadly catego-
rized into the environment and economic change, political factors, physical dis-
ruptions and market conditions. Generally, the level of energy security under the 
availability dimension is medium among the SMEs. Issues of affordability, eco-
nomic efficiency and environmental stewardship provide high medium interven-
tions on energy security for SMEs. The environmental and economic changes fac-
tors that cover market price volatility and increases in population and urbaniza-
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tion represent the conditions that influence the energy security levels of SMEs. 
The key influencers of the level of energy security of SMEs under physical dis-
ruption, were over-reliance on any one supplier or group of suppliers, misman-
agement of the energy sector and disruption of supply lines or sources. On issues 
relating to market conditions, it is important to note that limited energy options 
for SMEs could undermine the efforts of SMEs to achieve ES. 

It is recommended that managers of Ghana’s energy sector should provide 
prudent management of the country’s energy resources since the disruption of 
supply lines or sources forms could influence the energy security level of SMEs. 
SMEs should adopt energy efficiency measures to ensure that energy is conserved 
for future use. 
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