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ABSTRACT

This paper aims to investigate the moderating effects of weather conditions on the relationship between electricity supply
reliability and SME sustainability within the context of a developing country. The method used for analysis is a hierarchical
regression with the use of SPSS AMOS 24 and slope analysis. SPSS 23 was used to test the assumptions for parametric analysis.
Survey data was collected from a sample of 54 owners and managers of SMEs in the Fako Division of Cameroon. Findings
revealed significant positive relationships between electricity supply reliability and SME sustainability and an insignificant
positive relationship between weather conditions and SME sustainability. Furthermore, the results indicated that weather
conditions moderate the relationship between electricity supply reliability and SME Sustainability in the Fako Division of
Cameroon. The study found that the electricity utility company of Cameroon has the daunting task of ensuring a robust
electricity supply network capable of withstanding harsh weather conditions to ensure regular electricity. The implications of the
findings of the study are that prevailing weather has an influence on the reliability of electricity supply, which affects the
operations of businesses. Furthermore, when the business operations of SMEs are affected, the economy of the country suffers
significantly. The study recommends the involvement of the government and policymakers to institute measures to ensure the
obligation of the electricity utility company to maintain minimal interruptions of electricity supply. This study’s contribution to
the body of knowledge is embedded in developing a theoretical model that explains electricity supply reliability in Cameroon
from a weather perspective.
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growth.
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INTRODUCTION

Small and medium-sized enterprises (SMEs) constitute the backbone of economies around the world,
especially as about 85% of businesses fall under their category (Ana et al., 2022). On the one hand, many
governments benefit from their taxes, and on the other hand, they offer the majority of employment to
people, ranging to about 60% (Mukete et al., 2021). In the African continent, according to Mukete et al.
(2021), the proportion of SMEs is estimated at 80%, which offers employment to an estimated 70% of the

! Corresponding author
20


mailto:felix.tapang@ictuniversity.edu.cm

INTERNATIONAL JOURNAL OF ENTREPRENEURIAL KNOWLEDGE
Issue 2, volume 11, ISSN 2336-2960 (Online)
www.ljek.org

population and contributes about 45% of the GDP. The case of Cameroon stands unique, where the
proportion of SMEs among businesses stands at about 90%, which offers employment to above 60% of
the population, as well as contributes an estimation of 36% to the country’s GDP (Foretia Foundation,
2020). By implication, SMEs are of paramount importance in the drive towards accelerating the economic
growth of countries.

There are a number of pillars responsible for the sustainability of every SME. In the case of Cameroon,
there is a serious problem with the pillar of the reliability of electricity supply, which is known to involve
recurring interruptions ranging from durations of one hour to three days (Ngounou et al., 2017). Besides
SME:s, the pillar of reliable electricity supply is generally a necessity in modern life (Rousseau, 2022). SMEs,
being major drivers of economies, can only be sustainable in the presence of reliable electricity supply
(Hussain et al., 2022). Furthermore, Nyemb & and Olga (2019) emphasized the difficulties in social
progress in communities from SME survival if the fundamental pillar of a reliable supply of electricity is
absent. In reality, the increase in the demand for electricity on upgraded electricity networks results in
network breakdown and interruptions that greatly affect businesses (Arman et al., 2022).

However, the reliability of the electricity supply is affected by many other factors, one of which is greatly
dependent on weather conditions that lead to sporadic interruptions that occur suddenly during weather

storms with long durations, associated with huge economic impacts for businesses (Qin, Tatjana & Mladen,
20106).

This research aims to investigate the moderating effects of weather conditions on the relationship between
electricity supply reliability and SME sustainability within a developing country context. In this regard, our
research concerns whether the reliability of electricity supply, moderated by weather conditions, can
sufficiently propel SMEs towards achieving sustainability. This will be based on the following research
questions (RQs):

RQ1: What is the impact of electricity supply reliability on the sustainability of SMEs?

RQ2: What is the impact of weather conditions on the sustainability of SMEs?

RQ3: What is the moderating effect of weather conditions on the relationship between electricity supply
reliability and the sustainability of SMEs?

The structure of this paper consists of six sections. It begins with an introduction to lay a foundation on
which the study of the moderation effects of weather conditions on the relationship between electricity
supply reliability and SME sustainability is built. The next section of the study is the theoretical background
which discusses the theories that inform the study. Next is the empirical literature review that analysis
published works of other researchers in this study area. This is followed by the section of the research
methodology which describes the philosophical underpinnings of the study, the study design, population,
sampling technique, sample size, data collection source, data cleaning, reliability and validity measurements,
as well as the test for parametric assumptions. The results section reveals the findings of data analysis,
which is followed by the section of discussions that elaborates on the findings before drawing conclusions
in the conclusions section.

1 THEORETICAL BACKGROUND
Our study is informed by two theories: the resilience theory (Francis & Bekera, 2014) and the control
theory (Doyle et al., 1990).

1.1 The resilience theory
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Resilience is all about the ability of a system to overcome disturbances within a short interval of time
(Haimes, 2009). This theory was built with the premise of resistance, flexibility and recovery of system
elements with provisions for preventive measures that mitigate any possible breakdown in the system
(Francis & Bekera, 2014). Within the framework of the resilience theory, systems have: absorptive abilities
that enable them absorb system disturbances, adaptive abilities that enable them adapt to system

disturbances and recovering abilities that enable them recover from system disturbances (Vugrin et al.,
2011).

1.2 The control theory

The control theory is based on the ability of the system in sending back control signals that are compared
with reference signals from which modifications and adjustments can be made (Doyle et al., 1990). The
theory is about bringing stability to a system by correcting the causes of disruptions (Nyangwaria &
Munene, 2019). This is very applicable to electricity networks that are vulnerable to disruptions and
abnormalities and adjusted when abnormalities occur (Glad & Ljung, 2014)

The theories can be summarized with the help of the theoretical gap matrix represented in table 1.

Table 1 Theoretical Gap Matrix

Resilience theory Control theory

Variables (Francis & Bekera, 2014) | (Doyle et al., 1990)

System flexibility

Recovery capacity

Absorptive capacity

Adaptive capacity

Anticipate consequence

I T I < I = =

Minimize consequence

Withstand consequence
Feedback

Corrective

I < I I [l [ [ =] [ [

2|2 (™

(Source: Adapted from Francis & Bekera (2014); Doyle et al. (1990) The theoretical gap matrix above
reflects the resilience theory as more applicable to this study)

2 EMPIRICAL LITERATURE REVIEW (HYPOTHESIS DEVELOPMENT)

2.1 Electricity supply reliability and impact on Business Sustainability

Although electricity is important to every consumer of electricity, many countries still face challenges with
a continuous supply of it. In most parts of Africa particularly, the quality of electricity supply is even worse
due to persistent interruptions (Adeoye, 2021). According to Tzvetkova (2021), these interruptions are
either planned due to maintenance works, or unplanned due to unforeseen faults. Many causes account for
the interruption of electricity supply, one of which stems from significant supply & demand imbalances on
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electricity networks (Elie & Assad, 2016). Selective supply of electricity is very linked to chronic
interruptions and large system collapse scenarios (Akpeji et al., 2020). This finding fits squarely with the
way chronic interruptions are managed in many other countries. Furthermore, according to Otcenasova et
al. (2019) interruptions occur as a result of imbalances on the network that generate losses. By implication,
electricity companies suffer financially, when the root causes of interruptions are not attended to.

The impact of electricity interruptions affects not just individual businesses, but also households in the area
of safety and food supply, as well as the economies of countries in a larger scale (Nduhuura et al., 2021).
Besides its negative impacts in business organizations, even medical equipments used in hospitals fail in
their operations and thus compromise treatments or survival of patients (Beanld, 2020). Akpeji et al. (2020)
also augured that high impact events like power system collapse affect large numbers of customers, often
for extended periods. According to Mathewman & Hugh (2014), modern societies and businesses are
dependent on an uninterrupted supply of electricity as the continuing sophistication and prevalence of
electrical appliances only serves to increase dependence on it, especially as in the digital world,
interruptions and disturbances of less than 1 cycle (1/60th second) can have catastrophic effects
(Mathewman & Hugh, 2014).

Electricity interruptions come along with severe cost impact. The relationship between the economic
impact of electricity interruptions and the costs of the interruptions at the utility and customer level has not
been investigated widely. However, in the case of Cameroon (an African country), Dipoma & Tamo (2013)
found that the cost of electricity outages is high with average outage cost that vaties from €3.62/kWh to
€5.42/kWh for electricity shutdowns that last for up to one hour and from 1.96/kWh to €2.46/kWh for
shutdowns that last for up to four hours respectively. According to Oseni & Pollitt (2015), financial losses
resulting from unmitigated interruptions in Sub Saharan Africa were estimated at US$2.01-23.92 per kWh
for firms that mitigated interruptions with alternative ways of generation and from US$1.54-32.46 per kWh
for those without alternative ways of generation. These financial losses reflect the situation of most other
African countries that suffer from dilapidated electricity networks. In other non-African countries like
Lebanon, the losses on the economy of the country resulting from electricity interruption over the period
from 2009 to 2014 were estimated at 23.23 billion USD, which began to decline with installation of two
supplementary power plants in 2013 as alternative measures to boost electricity supply (Bouri & Assad,
2016). The analysis of Linares & Rey (2013) showed that the cost for the Spanish economy of one kWh of
electricity that is unsupplied during interruptions was above €4/Kwh.

There are some possibilities in preventing electricity interruptions. The most important approach lies in
energy policies, especially to balance electricity supply intensity that triggers electricity network saturation
which leads to network breakdown and interruptions (Deichmann et al., 2019). This requires investments
by electricity utility companies to upgrade the electricity networks (Minnaar et al, 2017). Upgrading
networks is coupled with strategies to help identify recurrent faults on the network that must be
maintained without much delay to prevent subsequent breakdowns (Eikeland et al., 2022). Also, according
to Chagas et al. (2017), preventive maintenance demands keen attention to obtain reliable electricity
networks that will serve customers satisfactorily. According to Lehmann et al. (2018), the use of renewable
energy sources can be used as alternatives to generate electricity, and at same time reduce harmful
emissions to the atmosphere. In this regards, Kefale et al. (2021) opined that solar photovoltaic systems are
suited to improve electricity reliability by integrating them to networks, while Gupta et al. (2019)
underscored the addition of batteries to solar system to boost supply at night when there is no sunshine.
Furthermore, according to Kunaifi & Reinders (2018), backup generators can be incorporated in solar
hybrid systems to have a more robust electricity supply system with higher reliability.
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Therefore, this study hypothesizes that electricity supply reliability is positively associated with the
sustainability of SMEs in the Fako Division of Cameroon.

2.2 Weather conditions and impact on SME Sustainability

Extreme weather conditions have significant influences on business operations around the world in a
number of ways. Increased frequency of extreme weather events and natural disasters poses a great threat
to the sustainability of businesses (Sinan, 2015). As a result of such weather conditions, for instance,
sporadic electricity outages occur, which affect businesses by spoiling perishable materials and food,
damaging equipment, causing production loss, income loss, health impact, and extra expenses (Qin et al.,
2016). Also as underscored by Klinger et al. (2014), it was premised that extreme events (e.g. flooding) in
western countries threaten critical infrastructure, including power supplies and that many interlinked
systems in the modern world depend on a reliable power supply to function effectively.

Qin et al. (2016) pointed at severe weather conditions as the foundation that brings damages to delivery
systems and infrastructures, leading to operational interruptions of businesses. Since sporadic business
operational interruptions is now an accepted reality, further studies have been necessary to understand how
they apply to consumers, governments and utility companies, as well as how they could be contained and
minimized. According to Sinan (2015), the economic worth of a continuous and uninterrupted flow of
business operations due to extreme weather events needs proper consideration and analysis. As posited by
Abdelgani (2020), extreme weather conditions caused utility companies to adapt so as to be able to
withstand extreme conditions. Ricky & William (2001) found that extreme weather conditions bring about
damages to businesses, including structural and legal failures, inefficiencies, and diseconomies in power
production and distribution that continued to plague California and other areas of the USA.

Extreme weather conditions are sometimes associated with thunderstorms and ground flashes that cause
damage to networks that supply electricity to homes and businesses (Abdelgani, 2020). Furthermore,
Klinger et al. (2014) whether storms were found to impact health at many levels within diverse settings,
where the recurrent themes included the difficulties of accessing healthcare, maintaining frontline services
and the challenges of community healthcare with 52 power outages identified in 19 countries that were the
direct consequence of extreme events during the first three months of 2013.

The study, therefore, hypothesizes that:
- Weather conditions have a moderating effect on the relationship between electricity supply
reliability and SME Sustainability in Fako Division of Cameroon.
- Weather conditions are positively associated with the sustainability of SMEs in Fako Division of
Cameroon.

Figure 1 illustrates the hypothesized moderating effect of weather conditions on the relationship between
electricity supply reliability and SME Sustainability in Fako Division of Cameroon. Moderating effect refers
to a situation where an observed variable strengthens, weakens or negates the association between two
other variables. The study sought to test the hypothesis that weather conditions affect the sustainability of
SMEs, even when there is electricity supply reliability.
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Figure 1 Conceptual model

Electricity Supply Hl . SME
Reliability i : Sustainability
H3
Weather
Conditions

(Source: own research)

Hypothesis 1 (H1): Electricity supply reliability is positively associated with the sustainability of SMEs in
the Fako Division of Cameroon

Hypothesis 2 (H2): Weather conditions are positively associated with the sustainability of SMEs in the
Fako Division of Cameroon.

Hypothesis 3 (H3): Weather conditions have a moderating effect on the relationship between electricity
supply reliability and SME Sustainability in the Fako Division of Cameroon

3 METHODOLOGY

The source of knowledge accepted for the phenomenon in this study is positivism epistemology (Marti &
Fernandez, 2013). The approach of the research is deductive, coupled with a value-free axiology
(Gonzalez, 2013). The study employed a descriptive design that adopted a survey strategy to provide
answers to the research questions deemed necessary to achieve the objectives of the research. The
sampling technique used for the study was purposive and stratified, with a sampling size of sixty five
participants, who are managers and owners of SMEs in Fako Division of the south west region of
Cameroon.

The questionnaire used for the study was composed of closed ended statements with five (5) Likert scale
measurement that ranged from Strongly Agree (SA), Agree (A), Neutral (N), Disagree (D) and Strongly
Disagree (SD) (Boone & Boone, 2012). The form of the questionnaire included four sections: a section
with the research title, a section with description of the researcher, a section to capture demographic
characteristics of respondents and finally, a section with questions which contained fifteen questions.
Reliability of the indicators of the research constructs was checked using the Crombach alpha test, with the
goal of ensuring that for all constructs, Crombach alpha value « > 0.6 (Cronbach, 1951). In order to clean
the data and reduce redundancy, both the EFA and CFA analysis are performed (Hutley et al., 1997). Also,
the validity of the constructs were tested with the goal of ensuring that the Average Variance Extracted
(AVE > 0.5). Furthermore, the assumptions for parametric analysis were tested. This included a test for
outliers for the linearity assumption through the boxplots method, the test for Multivariate normality
assumption through Q-Q plots, the test for Multicollinearity assumption through the Variance inflation
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Factor — VIF /and Tolerance-T and finally, the test for homoscedasticity assumption through scatter
plots. The data was analyzed using SPSS and SPSS AMOS by using Statistical inferences and modeling.

4 DATA ANALYSIS AND RESULTS

This study was carried out in 2023 and data was collected between April and June.

4.1 Participants

Participation was voluntary and out of 65 selected participants, 54 responses were received for analysis,
representing a response rate of 83%. As seen in table 1, out of the sample, 33 were male (61%) and 21 were
female (39%); 37 were married (69%), 16 were single (30%), 01 was divorced (2%). 06 participants were
below 25 years (11%); 18 participants were between 26 - 35 years (33%); 06 participants were between 36 -

45 years (11%) and 24 participants were above 45 years (44%)

Table 1 Demographic characteristics of sample.

Variable Count Percent Cumulative percent
Gender

Male 33 61% 61%

Female 21 39% 100%

Marital status

Married 37 69% 69%
Single 16 30% 98%
Divorced 1 2% 100%
Widowed 0 0% 100%
Age bracket

Below 25 yrs. 6 11% 11%
26 - 35 yrs. 18 33% 44%
36 - 45 yrs. 6 11% 56%
Above 45 yrs. 24 44% 100%

(Source: own research)
Measurement of variables

The instrument used in measuring the three variables and their latent constructs was a survey
questionnaire: Electricity supply reliability (Chronic electricity supply interruptions, momentary electricity
supply interruptions), weather conditions (thunder storms and ground flashes) and SME sustainability
(economic growth). The measurement items for electricity supply reliability were deduced from the
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different categories of electricity interruptions caused by different origins (Adeoye, 2021) According to
Abdelgani (2020), weather conditions are measured by the of occurrence frequencies of thunder storms
and ground flashes. SME sustainability is measured through economic growth of the company which is
considered to be the increase in the company’s value due to profits the business makes in terms of increase
in real income (Roser, 2021).

4.2 Data cleaning

Dimension reduction

Exploratory Factor Analysis (EFA) was performed to clean the data through dimension reduction. The
retained and rejected indicators are shown in table 2.

Table 2 Retained and rejected indicators

Latent Construct

Retained Indicators and Factor Loadings

Rejected Indicators

Factor
Retained Indicators Loadings
WC1: There are seasons of heavy rains every year 0.539 WC2: Heavy rains are associated with
that affect electricity supply ’ thunder storms always
WC: Weather WC.4: When ughty services are interrupted WC3: During heavy rains electricity
iy during heavy rains, it usually takes too long to be 0.811 . .
Conditions . supply is always interrupted
reinstated
WCS5: Interruption of utility services due to
heavy rains takes more than one day for it to be 0.893
reinstated
ESRT1: It is observed that most wooden poles in 0727 ESR 4: It is observed that cables burn
the electricity network of are rotten ' too often
ESR: Elecﬁri?ty ESR2: It is observed that the wooden poles in 0.922 fiise:étr;sool;stzzvzi thalte?f)cilrtl to
Supply Reliability | the electricity network fall too often ' o ft;ln " poles bu ©
ESR3: It is observed that transformers get bad 0.785
too often :
SMEST1: Electricity interruption impacts business 1,044 SMES3: Due to the impact of electricity
negatively ' interruptions, business profit is low
. . - SMES5: Due to the impact of electricity
SMES: SME iSll/[rESZ:dDue lt)o tihe 1m§act of flectrlat; thlv 0.871 interruptions on business, its difficult to
Sustainability nterruptions, business does not go on smoothly recruit more workers
SMES4: Due to the impact of electricity
interruptions, some business products always get 0.753

bad

(Source: own research)

Confirmatory Factor Analysis
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In order to confirm the factor loadings of the retained indicators from the EFA, a Confirmatory Factor

Analysis (CFA) model was performed with the use of SPSS AMOS. As it is shown in figure 2, all the
regression paths are statistically significant.

Figure 2 Confirmatory Factor Analysis (Source: SPSS AMOS)

3
1

CESI .24

CESIZ Electricity Supply

CESI2

[

o
L]

SESN

.05

SESI4 WeatherConditions

SESIs

33

=]

EG2 SMESustainability
ol g
Ecs

CHI SQUARE=33.66, DF=24, GFI=0.894, IFI=0.953, TLI=0.924, CFI=0.950, RMSEA=0.087

(Source: own research)

Reliability and validity assessment

The indicators of the questionnaire were tested for reliability and validity in order to ensure that the
research results were credible. For reliability, the Crombach alpha test was used, with the goal of ensuring
Chrombach alpha o > 0.6 for all constructs (Cronbach, 1951). Regarding validity, the Average Variance
Extracted (AVE) test was used with the goal of ensuring that the value for AVE > 0.5.

Table 3 Reliability and validity

Retained Factor Factor
Constructs craihe loadings | loadings Validity(AVE) Reliability ()
Indicators
(EFA) squared
ESR1 0.727 0.53
Electricity supply _ —
reliability (ESR) ESR2 0.922 0.85 AVE =0.7> 0.5 o — Cronbach = 0.77 > 0.6
ESR3 0.785 0.62
Weather Conditions | WC1 0.639 0.41 AVE =0.62 > 0.5 | a— Cronbach = 0.75> 0.6
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WG WC4 0.811 0.66
WC5 0.893 0.80
SMES1 1.044 1.09

?Sl\lféz;smnabﬂiw SMES2 0.871 0.76 AVE =0.81 > 0.5 | o— Cronbach = 0.89> 0.6
SMES4 0.753 0.57

(Source: own research)

Table 3 shows that the reliability test were all within acceptable thresholds for all the study variables since
the values for Crombach alpha (a > 0.6). It also shows that the validity test was acceptable since the values
for the Average Variance Extracted (AVE >0.5) for all the variables of the study.

4.3 Regression Analysis

Analysis for Parametric assumptions

In order to ensure reliable results of the hypothesis developed for this study, the tests of all parametric
assumptions were first of all carried out.

The assumption for linearity was tested by checking for outliers through the box plots method. Figure 3
shows the presence of outliers for all the variables of the study, which violates the assumption for linearity.

w

ra

Figure 3 Identification of outliers through box plots (Source: SPSS)

24

WC

ESR

SMES

(Source: own research)

The outliers of all the variables in figure 2 were replaced by their respective means (mean of WC=1.9,
mean of ESR=1.7 and mean of SMES=1.4 respectively). Figure 4 shows no more outliers, after their
replacements with respective mean in the data distribution.
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Figure 3 Outliers treated through box plots (Source: SPSS)
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(Source: own research)
The test for the assumption for Multicollinearity was done through the Tolerance test and the test for the
Variance Inflation Factor. The goal was to ensure that the Tolerance [T > 0.1] and the Variance Inflation

Factor [VIF < 10]. Table 4 shows that the results were all acceptable

Table 4 Test of Multicollinearity (Source: SPSS)

Coefficients?
Unstandardized Standardized
Coefficients Coefficients Collinearity Statistics

Model B Std. Error Beta t Sig. Tolerance VIF
1 | (Constant) 0.934 0.168 5.557 0.000

WwWC -0.010 0.085 -0.017 -0.114 0.910 0.747 1.339

ESR 0.246 0.090 0.406 2.734 0.009 0.747 1.339
a. Dependent Variable: SMES

(Source: own research)
The homoscedasticity assumption was tested through the method of scatter plots. The goal of this test was

to ensure that the variance of the error term is similar across the independent variables which are seen by
the distance between the points to the straight line and the shape of the scatter plot.
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Figure 5 Test for homoscedasticity (Source: SPSS)
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As seen in figure 5, the distance between the points and the straight line almost the same and the shape of
the scatter plot is tube-like. This criterion presumes that the assumption for homoscedasticity is satisfied.

Figure 6 Path for moderation analysis (Source: SPSS AMOS)

40
ESR 2
4 @
18 WG SMES
-12
21 463
WeEsr

(Source: own research)
Test of hypotheses
The hierarchical regression analysis was used with the help of SPSS AMOS to test the hypothesis of the
study. Structural equation modeling (SEM) was used due to its unique advantage over traditional

techniques in the assessment of measurement error. In the first model, electricity supply reliability, weather
conditions in the second model and the product of electricity supply reliability and weather conditions in
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the third model. Beta coefficients from were captured from the regression model and entered into the Mod
graph tool to present the relationship between the variables in the form of a graph.

The path for the moderation analysis is shown in figure 6, which includes the path from the independent
variable (ESR), the moderation variable (WC) and interaction variable (WcRst) to the dependent variable.

4 RESULTS

The study assessed the moderating role of weather conditions (WC) on the relationship between Electricity
Supply Reliability (ESR) and SME Sustainability (SMES). The results of the hierarchical regression to test
the moderating effect are represented in table 5. Firstly, the control variables were entered into the first
model, after which the study constructs were added into subsequent regression models until the final
model with the interaction term (product of electricity supply reliability and weather conditions) were

added.

Table 5 Moderation Analysis Summary

Relationship Beta S.E. C.R. P-Value
SMES | <--- ESR 0.488 0.242 2.016 0.044
SMES | <--- WwWC 0.197 0.21 0.94 0.347
SMES | <--- WcEsr -0.12 0.112 -1.073 0.283

(Source: own research)

It was noted in the first model that electricity supply reliability is a significant predictor of SME
sustainability (P_value = 0.04 <0.05, 3 = 0.488), which supported the hypothesis that electricity supply
reliability is positively associated with the sustainability of SMEs in Fako Division of Cameroon. In the
second model, weather conditions was not a significant predictor to SME sustainability (P_value = 0.34
>0.05, B = 0.197). It was noted that in the third model with the addition of the interaction term, an
insignificant impact on SME sustainability was observed (P_value =0.283 > 0.05, B = - 0.12). With the
interaction term, the results revealed a negative insignificant moderating impact of WC on relationship
between ESR and SMES (Beta = - 1.20, t= -1.073, P-Value = 0.283). Therefore the study supports the
hypothesis that “weather conditions have a moderating effect on the relationship between electricity supply
reliability and SME Sustainability in Fako Division of Cameroon.”

Furthermore, to explore the moderating effect, a graphical illustration through slope analysis was generated
(Figure 7).

As seen in figure 0, the dotted line is much steeper for high weather conditions (WC) which shows that at
high level of WC, the impact of the independent variable (ESR) on the dependent variable (SMES) is much
stronger in comparison to low WC. As the level of WC is increased, the strength of the relationship
between ESR and SME Sustainability is decreased. So whether there is high WC or low WC, the strength
of the relationship between ESR and SME sustainability is changing.
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Figure 6 Slope analysis (Source: www.jeremydawson.co.uk/slopes.htm)
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5 DISCUSSIONS

Consistent with the objectives of this study to investigate the moderating effects of weather conditions on
the relationship between electricity supply reliability and SME sustainability in the Fako Division of
Cameroon, three findings emerged:

Firstly, the study established significant statistical evidence to suggest that there is an effect of electricity
supply reliability on SME sustainability in the Fako Division of Cameroon. This is consistent with the
findings of Adeoye (2021), which underscored poor quality of electricity supply with persistent
interruptions that hamper the operations of businesses in most parts of Africa. The implication is that
SMEs in the Fako Division are able to carry out their operations well when the supply of electricity is
reliable. It means also that when the supply of electricity becomes irregular due to interruptions caused by a
poor electricity network, the operation of SMEs will be affected negatively, which in turn will negatively
affect the economy of the region and Cameroon as a whole. Therefore, to support the operation of
businesses in Fako Division and Cameroon in general, the electricity utility company of Cameroon is
expected to maintain a regular supply of electricity by ensuring the network does not break down through
the existence of overloaded transformers, saturated cables, wrongly sized circuit breakers, rotten wooden
poles, etc. which lead to faults that cause interruptions.

Secondly, the study established no significant statistical evidence to suggest that there is an effect of
weather conditions on SME sustainability in the Fako Division of Cameroon. The implication is that
businesses in the Fako Division operate normally, irrespective of the prevailing weather. It means that both
during the sunny and rainy seasons, business operators still go on with their businesses as usual. This is,
however in contradiction to realities because, according to the findings of Qin et al. (20106), during harsh
weather conditions, some businesses do not operate normally since extreme weather conditions cause
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sporadic interruptions of utility services that damage equipment and cause production loss, income loss,
health impacts, and extra expenses.

Thirdly, the study found that weather conditions were not a significant moderator in the relationship
between electricity supply reliability and SME sustainability. Notably, the study found that higher levels of
weather conditions weakened the relationship between electricity supply reliability and SME sustainability.
In comparison, lower levels of weather conditions strengthened the relationship. In order words, electricity
supply reliability in Fako Division is lower when there are high weather conditions like storms and heavy
rains and higher when there are low weather conditions. Therefore, the electricity utility company of
Cameroon has the task of ensuring a robust electricity supply network capable of withstanding harsh
weather conditions to ensure electricity supply during harsh weather. This also calls for the involvement of
the government and policymakers to institute measures in ensuring the obligation of the electricity utility
company to maintain minimal interruptions of electricity supply through high-quality of electricity network
construction on one hand, and on the other hand, through effective preventive and curative maintenance
of the networks.

CONCLUSIONS

This study examined the extent to which weather conditions may moderate the relationship between
electricity supply reliability and SME sustainability. The study established that in high weather conditions,
the relationship between electricity supply reliability and the sustainability of businesses is weakened. This
finding is in line with Qin et al. (2016), who found that sporadic electricity interruptions occur during
extreme weather events and natural disasters that affect businesses by spoiling perishable materials and
damaging equipment, thereby causing heavy losses for companies. Furthermore, the findings of the study
are consistent with Sinan (2015), who considered the importance of economic impact on business
operators from interruptions caused by extreme weather events. The study’s contribution to knowledge is
embedded in developing a theoretical model that explains electricity supply reliability in Cameroon from a
weather perspective. The study also contributes to the body of knowledge through the moderating role of
weather conditions in the relationship between electricity supply reliability and SME sustainability in the
Fako Division of the South West Region of Cameroon. The study contributes to the electricity supply
reliability discourse that enhances business operations by adopting resilience and control theories to
complement models of a regular supply of electricity that are often used. This provides a better theoretical
and empirical understanding of SME sustainability in the Cameroonian context. The limitations of the
study lie in its methodology. The study involved only a quantitative approach and had no qualitative aspect
to deepen the understanding of the quantitative results. Therefore, future research should exploit the
strength of mixed methods research to have a holistic understanding of the study phenomenon.

DECLARATIONS

A. Funding
This work received no funds.

B. Conflict of interests
No interest conflicts declared.

34



INTERNATIONAL JOURNAL OF ENTREPRENEURIAL KNOWLEDGE
Issue 2, volume 11, ISSN 2336-2960 (Online)

www.ljek.org

C. Credit Authorship Contribution Statement
Felix Tapang: Conceptualization, investigation, methodology, analysis, writing- Original draft preparation.
Gabriel Enongene: Reviewing and editing

REFERENCES

Abdelgani, A.  (2020).  Customers  Interruption  Costs  in  Power  Systems.  |Online].  Available:
https:/ /aaltodoc.aalto.fi/bitstream/handle/123456789/102410/master_Al-
Jayyousi_Abdelghani_2021.pdfrsequence=1&isAllowed=y

Adeoye, O. (2021). Power quality issues: Power supply interruptions as key constraint to development in
Ekiti State, Nigetia. GJETA. https://doi.org/10.30574/gjeta.2021.7.3.0052

Akpeji et al. (2020).Economic impact of electricity supply interruptions in South Africa. [Online]. Available:
https:/ /ieeexplore.icee.org/stamp/stamp.jsprarnumber=9099495

Ana, M., Fernando, A., Devika, K., Neuza, C. & Ferreira,R.(2022). A BWM approach to determinants of
sustainable entrepreneurship in small and medium-sized enterprises. Journal of Cleaner Production.
https://repositotio.iscteiul.pt/bitstream/10071/26687 /1 /article 90220.pdf

Arman, G., Farzad, G., Muhammad, W. Shah,F. & Issa,T.(2022). A Survey on loT-Enabled Smart Grids:
Emerging, Applications, Challenges, and Outlook. Energies, 15(19), 6984;
https://doi.org/10.3390/en15196984

Beanld, R.(2020).Keeping the power on to home medical. PLoS ONE 15(7): e02350068.
https://doi.org/10.1371/journal.pone.0235068

Boone, N., & Boone, A. (2012). Analyzing Likert Data. Journal of Extention, 1-5.

Bouri, E. & Assad, J. (2016). The Lebanese Electricity Woes: An estimation of the economical costs of
power interruptions. Energies 2016, 9, 583. doi: 10.3390/en9080583

CFI Team (2022). Small and Medium-sized Enterprises (SME's).
https:// corporatefinanceinstitute.com/resoutces/accounting/small-and-medium-sized-enterprises-
smes/

Chagas, M. et el.(2017). Embedding resilience in the design of the electricity supply for industrial clients.
PIoS ONE 12(11): e0188875. https://doi.org/10.1371/journal.pone.0188875

Cronbach, L. J. (1951). Coefficient alpha and the internal structure of tests. Psychometrika,

16(3), 297-334.

Deichmann, U. et al. (2019).The relationship between energy intensity and economic growth: New
evidence from a multi-country multi-sectorial dataset. World — development
124.104664.https:/ /doi.org/10.1016/j.worlddev.2019.104664

Dipoma, B. & Tamo, T.(2013).Power interruption costs to industries in Cameroon. Amsterdam, Niederland:
Elsevier. DOI:10.1016/j.enpol.2013.07.014

Doyle., Bruce, F. &, Tannenbaum, A. (1990). Feedback Control Theory. Macmillan Publishing Co., 1990

Eikeland, F. et al. (2022).Uncovering contributing factors to interruptions in the power grid: An Arctic
Case. Energies 2022, 15, 305. https://doi.org/10.3390/en15010305

Elie, B, & Assad, J. (2016).The  Lebanese  Electricity ~ Woes:  An  Estimation  of
the Economical Costs of Power Interruptions. Doi:10.3390/en9080583

European Commission (2020). Small and Medium-Sized Enterprises (SMEs).
https://ec.europa.cu/eurostat/web/structural-business-statistics /structural-business-statistics/sme

ENEO (2022). Data base for electricity interruption management. http://tableau/#/workbooks/83/views

35


https://doi.org/10.1371/journal.pone.0235068
https://doi.org/10.3390/en15010305
https://ec.europa.eu/eurostat/web/structural-business-statistics/structural-business-statistics/sme
https://ec.europa.eu/eurostat/web/structural-business-statistics/structural-business-statistics/sme
http://tableau/#/workbooks/83/views

INTERNATIONAL JOURNAL OF ENTREPRENEURIAL KNOWLEDGE
Issue 2, volume 11, ISSN 2336-2960 (Online)
www.ljek.org

Foretia Foundation. (2020). The Entrepreneurial Ecosysten: and Strategies for the Growth of SME’s In Cameroon.
https://www.foretiafoundation.org/events/the-entrepreneurial-ecosystem-and-strategies-for-the-
growth-of-smes-in-cameroon/

Francis R, Bekera B. (2014). A metric and frameworks for resilience analysis of engineered and
infrastructure systems. Reliability Engineering and System Safety. El/sevier; 2014; 121: 90-103

Glad, T. & Ljung, .. (2014). Control theory. CRC press.

Gonzalez, .J. (2013). Value Ladenness and the Value-Free Ideal in Scientific Research. In: Luetge, C. (eds)
Handbook of the Philosophical Foundations of Business Ethics. Springer, Dordrecht.
https://doi.org/10.1007/978-94-007-1494-6 78

Gupta,R., Konuah, A. & Howard, A. (2019). Achieving energy resilience through smart storage of solar
clectricity at dwelling and community level. Ewergy & Buidings 195 (2019) 1-
15.https://doi.otg/10.1016/j.enbuild.2019.04.012

Haimes, Y. (2009). On the definition of resilience in systems. Risk Analysis;29(4):498-501.

Hussain, J.,Karimu, A., Salia, S. & Owen, R. (2022). Does the cost of energy matter for innovation? The
effects of energy prices on SME innovation in Sub-Saharan Africa. Infernational Journal of
Entreprenenrial Behaviour & Research, 28 (2). pp. 548-566. ISSN 1355-2554 .doi:10.1108/IJEBR-10-
2021-0855

IER. (n.d.). History of electricity. https:/ /www.instituteforenergyresearch.org/history-electricity/.

Kefale, H., Getie, E. & Eshetie, K. (2021). Optimal design of grid-connected solar photovoltaic system
using selective particle swarm optimization. Hindawi International Journal of Photoenergy. Volume 2021,
Article ID 6632859. https://doi.org/10.1155/2021/6632859

Klinger, Landeg & Murray (2014). Power Outages, Extreme Events and Health: a Systematic Review of the
Literature from 2011-2012. PLOS Currents Disasters. DOI:
10.1371/currents.dis.04eb1dc5e73dd1377e05a10e9edde673.

Kunaifi & Reinders, A. (2018). Perceived and reported reliability of the electricity supply at three urban
locations in Indonesia. Energies. doi:10.3390/en11010140

Lehmann, P. et al. (2018).Addressing multiple externalities from electricity generation: a case for EU
renewable energy policy beyond 2020?. Environmental Economics and Policy Studies (2019) 21:255-283.
https://doi.org/10.1007/s10018-018-0229-6

Linares, P. & Rey, L. (2013). The costs of electricity interruptions in Spain. Are we sending the right
signals?. Energy Policy 61(2013) 751-760

Marti, I. & Fernandez, P. (2013). “The institutional work of oppression and resistance: Learning from the
Holocaust’, Organization Studies, Vol. 34, pp. 1195-223.

Mathewman, S. & Hugh, B. (2014).Blackouts: a sociology of electrical power failure. (n.p.). [Online]. Available:
https://www.researchgate.net/publication /264985468 Blackouts a sociology of electrical powe
r_failure

Minnaar, U., et al.(2017). An economic model for the cost of electricity service interruption in South
Africa, Utilities Policy. http://dx.doi.org/10.1016/1.jup.2017.08.010

Mukete, N. et al. (2021). Determinants of Small and Medium Size Enterprises Access to Credit Schemes in
the Mezam  Division of Cameroon. Open  Acess  Library  JournalNol.8  No.2,
https:/ /www.scitp.otg/journal /paperinformation.aspx?paperid=107044

Nduhuura, P., Garschagen, P. & Zerga, A. (2021). Impacts of electricity outages in urban households in
developing  countries: A  Case of Accra, Ghana. Ewergies 2021, 14, 3676.
https://doi.org/10.3390/en14123676

Ngounou, G., Gonin,M., Gachet, N. & Crettenand,N.(2017). Holistic Approach to Sufficient, Reliable, and
Efficient Electricity Supply in Hospitals of Developing Countries - Cameroon Case Study.

36


https://www.foretiafoundation.org/events/the-entrepreneurial-ecosystem-and-strategies-for-the-growth-of-smes-in-cameroon/
https://www.foretiafoundation.org/events/the-entrepreneurial-ecosystem-and-strategies-for-the-growth-of-smes-in-cameroon/
https://doi.org/10.1007/978-94-007-1494-6_78
https://eprints.mdx.ac.uk/view/publications/International_Journal_of_Entrepreneurial_Behaviour_=26_Research.html
https://eprints.mdx.ac.uk/view/publications/International_Journal_of_Entrepreneurial_Behaviour_=26_Research.html
https://doi.org/10.1108/IJEBR-10-2021-0855
https://doi.org/10.1108/IJEBR-10-2021-0855
https://www.instituteforenergyresearch.org/history-electricity/
https://doi.org/10.1155/2021/6632859
https://doi.org/10.1007/s10018-018-0229-6
https://www.researchgate.net/publication/264985468_Blackouts_a_sociology_of_electrical_power_failure
https://www.researchgate.net/publication/264985468_Blackouts_a_sociology_of_electrical_power_failure
http://dx.doi.org/10.1016/j.jup.2017.08.010
https://www.scirp.org/journal/journalarticles.aspx?journalid=2463
file:///D:/Users/MR%20FELIX/Desktop/Education/PhD%20Programs/ICT%20University/COURSES/Fall%202022/Manuscript%20Development/Chapter%201-Introduction/Vol.8%20No.2,
https://www.scirp.org/journal/paperinformation.aspx?paperid=107044
https://doi.org/10.3390/en14123676

INTERNATIONAL JOURNAL OF ENTREPRENEURIAL KNOWLEDGE
Issue 2, volume 11, ISSN 2336-2960 (Online)
www.ljek.org

Nyemb, B. & Olga, M. (2019). The impact of small and medium-sized businesses in Cameroon on the
development of the energy system. E3S Web of Conferences 140, 03003 (2019).
https://doi.org/10.1051/e3sconf/201914003003

Nyangwaria, M. & Munene,P.  (2019). Relationship between power supply interruptions
and financial performance of manufacturing companies in Machakos County. Journal of Human
Resource and 1 eadership.NV olume 3.Issue 3.

Oseni,M. & Pollitt,M.(2015).A firm-level analysis of outage loss differentials and self-generation: Evidence
from  African  business  enterprises.  Ewergy  Economics 52 (2015)  277-2806.
http://dx.doi.org/10.1016/j.eneco.2015.11.008

Otcenasova, A. et al. (2019). The influence of power quality indices on active power losses in a local
distribution grid. Energies 2019, 12, 1389. D0i:10.3390/en12071389

Qin, Y., Tatjana, D. & Mladen, K. (2016). Predicting Impact of Weather Caused Blackouts on Electricity
Customers Based on Risk Assessment. Conference: 2016 IEEE Power and Energy Society General Meeting
(PESGM). https:/ /www.researchgate.net/publication/310453452

Ricky, T. & William, R. (2001).Insurance Coverage For Power Interruption-Related Business Losses, Costs
and Damages. [Online]. Available:
http://www.drmwotld.com/Documents/outage.Mealeys. WR.RT.PDF

Roser, M. (2021). What is economic growth? And why is it so important? https://ourworldindata.org/

Rousseau, V. (2022). Nikola Tesla’s Inventions - Myth or Reality?. Department of Cell Biology and Anatomy,
LSU  Health New  Orleans,School — of ~ Medicine, New — Orleans, — Louisiana 70112, USA.
https:/ /arxiv.org/pdf/2212.04440.pdf

Sinan, K. (2015). Economic Impacts of Electric Power Outages and Evaluation of Customer Interruption
Costs. Aalto University publication  series 131/2015. Doctoral Dissertation, Aalto University.
https://core.ac.uk/download/pdf/301131449.pdf

Tzvetkova, S.(2021).Interruptions of the Power Supply in Low Voltage.17-th International Conference on
Electrical Machines, Drives and Power Systems (ELMA), 1-4 July 2021, Sofia, Bulgaria

Vugrin,E., Warren,D. & Ehlen,M. (2011). A resilience assessment framework for infrastructure and
economic systems: quantitative and qualitative resilience analysis of petrochemical suppky chains to
a hurricane. Process Safety Progress 2011;30(3):280-90

BRIEF DESCRIPTION OF AUTHORS

Felix Nkellefack Tapang

ORCID ID: https://orcid.org/0000-0003-1344-6055

Affiliation: The ICT University, P.O. Box 526 Yaounde, Cameroon.

Email: felix.tapang@jictuniversity.edu.cm

Felix Tapang is a PhD fellow at the ICT University in Cameroon, with interest in pragmatic research
approaches in the area of business and sustainable development. He is a holder of a Diploma in Electrical
Engineering, a Diplom Ingenieur Degree in Electrical Power Engineering and an MBA degree in Project
Management.

Gabriel Nnoko Enongene

ORCID ID: https://otcid.org/0009-0005-8461-1064

Affiliation: The ICT University, P.O. Box 526 Yaounde, Cameroon.
Email: enongene.gabriel@jictuniversity.edu.cm

37


https://doi.org/10.1051/e3sconf/201914003003
http://dx.doi.org/10.1016/j.eneco.2015.11.008
https://www.researchgate.net/publication/310453452
http://www.drmworld.com/Documents/outage.Mealeys.WR.RT.PDF
https://core.ac.uk/download/pdf/301131449.pdf
https://orcid.org/0000-0003-1344-6055
mailto:felix.tapang@ictuniversity.edu.cm
mailto:enongene.gabriel@ictuniversity.edu.cm

INTERNATIONAL JOURNAL OF ENTREPRENEURIAL KNOWLEDGE
Issue 2, volume 11, ISSN 2336-2960 (Online)
www.ljek.org

Gabriel Enongene is a PhD fellow with interest in both quantitative and qualitative research in the domain
of business and sustainable development. He is a holder of an MBA in investment management, also a
Fellow Chartered Certified Accountant and a holder of a BSc (Hons) in Accounting.

38



