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Abstract: This study investigates the challenges to Nigeria’s renewable energy growth; specifically,
it analyzes the factors that influence the intention to use renewable energy in Nigeria. This paper
was based on the theory of planned behavior, the technology acceptance model, the unified theory
of acceptance and use of technology, the diffusion of innovation theory, and previous studies on
acceptance. The proposed hypotheses have been tested using structured questionnaires based
on a sample of 500 Nigerian family heads. A structural equation modeling technique was used
to analyze the relationships of the studied variables—relative advantage, ease of use, perceived
behavioral control, subjective norm, awareness, cost, attitude, income, gender, age, and education—
with purchase intention. The study findings show that attitude has a significant mediating effect on
the relationship between intention to use and determinants (relative advantage, subjective norm,
perceived behavioral control, ease of use, cost and awareness) and no significant impact on the
purchase intention of the control variables (income, education, age, and gender) in the structural
model. The study’s results support business decisions in the renewable energy sub-sector in Nigeria
and other developing nations. Furthermore, the results of this study could serve as a reference for
the government to make decisions concerning the implementation of renewable energy.

Keywords: renewable energy; attitude; purchase intention; use behaviors

1. Introduction

The increased demand for energy and the risk of depletion of the fossil fuels has
led to an increased demand for the rapid development of renewable energy sources
in order to meet clients’ needs. Renewable energies entail the exploitation of natural
energy flows (e.g., wings, sunlight, falling water, waves, tides, and ocean currents) or
the exploitation of natural resources at a level equivalent to or higher than the human
utilization rate (e.g., biofuels, ocean thermal gradients, and hydroelectric reservoirs) [1–3].
The concept refers to energy generated from sources whose supplies are regenerative and
inexhaustible. The search for an alternative source of energy supply is increasing by the day.
The world’s growing population, climate change, and sustainable development seem to be
significant drivers of renewable energy technologies. Global studies suggest a consensus
on the significance of the renewable energy market, and by improving environmental
performance and developing green products, companies improve their reputation [2,4].
However, it is essential to note that not all environmentally friendly goods successfully
garner customer interest in the market. Therefore, RE marketing must overcome local
marketing challenges to increase demand in various marketing contexts. Renewable energy
could play a key role in providing sustainable energy to vast populations in less privileged
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countries (LDCs). However, despite the need for continuous growth in renewable energy
development, some countries still have doubts about using these resources [5,6]. This
applies to the Nigerian case, which has a large energy market; there seems to be low
acceptance amongst consumers of renewable energy sources. Sub-Saharan Africa continues
to be the lowest-ranked according to energy access, with just over 40% of Nigerians having
access to electricity that is highly reliant on fossil fuels. Drivers of RE in Nigeria include
economic growth, the urge to solve energy access problems and security, improved energy
supplies, population, climate change, and the electrification of rural and grid-inaccessible
areas [7]. Nigeria’s total RE potential is not fully utilized, and electricity supply is far less
than demand [8,9]. The critical role of public acceptance in the successful introduction of
renewable energy infrastructures into society is well-established, especially in the advanced
world [10,11]. Low acceptance could hamper the implementation of sustainable energy
technologies, which hinders critical environmental goals and vice versa [12].

Several national policies have been introduced to promote the optimal utilization of
Nigeria’s energy resources (conventional and renewable) for sustainable development.
These include the National Energy Policy [13] 2003, and the Renewable Energy Master Plan
(NREMP) 2005, with high expectations regarding the active participation of the private
sector [14,15]. The overall aim was to achieve 10% RE penetration by 2020. However,
minor or short-term results were achieved, and the results of these policies fall far short of
Nigeria’s renewable energy potential [16,17]. In recent years, there has been an increase
in renewable energy installations across various world countries, at least at a small-scale
level. However, Nigerian electricity consumers have low acceptance of green energy, hence
our investigation of the factors that might be responsible for low consumer intention to
purchase RE. Nigeria has participated in global movements against climate change; there-
fore, studying consumer behavior toward intention to use RE provides valuable insights
both locally and internationally. The previous study attributed the lack of willingness to
use small-scale renewable energy for household energy to a lack of consumer confidence,
lack of adequate policy, low public awareness, prices, financing constraints, low commu-
nity acceptance, a lack of skilled human resources, and weak technology dissemination
strategies [5,10,18,19]. While personal views on the intention to use renewable energy
have been well studied in developed countries, they have been neglected in developing
trends [20,21]. In particular, the results of studies conducted in the industrialized world
cannot be effectively generalized to developing nations [22] due to their very different
social, cultural, economic, political, and legal contexts [23]. Many scholars have worked
on the Nigerian renewable energy market. Some consider the people’s perception of RE
technologies, while others studied extensively the potentials, policies, constraints, and
current generation capacities. Few studies have concentrated on the individual’s opinion of
RE in Nigeria. To date, no detailed study has been targeted directly at the households, their
socio-economic perceptions, and their intention to purchase RE technologies. There are few
studies on the motivations behind intention to purchase, and actual demand remains very
low. As such, the major factors affecting people’s intention to use RE have not been fully
evaluated in Nigeria. These factors may vary across technologies or countries. This study
focuses on the factors in Nigeria, and aims to examine them in relation to intention to use
renewable energy. The question imposed is “What are the factors that drive consumers’
RE purchase intention in Nigeria?” Thus, the study aims to investigate factors that explain
consumer intention to purchase RE technologies. This study presents the argument of
factors influencing intention to purchase RE technologies, and the results will be beneficial
to stakeholders. The findings will provide evidence and proof of the underlying motives for
investing in RE in households. Furthermore, a proper evaluation of intention to purchase
RE technologies will help stakeholders when making investment decisions, and in the
development of products and market strategies. Factors such as relative advantages, cost,
subjective norms, ease of use, awareness, attitude, perceived behavioral control, as well
as age, gender, income and education, were chosen for testing. Because it is crucial for
developing countries to understand the processes involved in the shift from conventional
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to renewable energy, this study focuses on factors and theories relevant to pre-purchase
intention to use renewable energy.

Finally, although the study was conducted in a particular geographical area (Nigeria),
these findings pertain to consumers’ intention-based variables in acquiring and using RE,
as Nigeria has a multitude of renewable energy sources, such as solar, wind, biomass,
geothermal, and hydroelectric electricity. With such numerous renewable energy sources,
the nation can satisfy 100% of its present and future energy demands if they are properly
exploited. However, Nigeria is a developing nation that is not well-known for its renewable
energy support, due to various difficulties and hurdles, including economic, regulatory,
technical, and social constraints [24]. Nigeria’s economy cannot bear such a load. As
a result, the nation faces a serious energy crisis [25]. Furthermore, Nigerian society is
interlinked, implying that the actions of peers, relatives, and neighbors have a major
effect on the views of residents [25]. As a result, individuals are concerned about their
efficacy, neighbor involvement, and the advantages of RE. As a developing nation, it is
expected that these new elements, coupled with the current energy problem, will occur
in other emerging countries. Consequently, the study’s findings are not case-specific, but
are rather transferable to other nations, emphasizing the significance of the impact of
surrounding variables on RE use. As a result, Nigeria could be seen as an example for
other nations seeking to identify these phenomena. Furthermore, the findings of this study
will assist other developing and rising economies in formulating plans and policies for RE
deployment in their respective nations.

2. Study Model and Hypothesis Development

The effectiveness of renewable energy product categories or services on the market
depends largely on the acceptance and/or rejection of customers, which is ascertained by
purchase intentions. The intention could be defined as a person’s plan, commitment, or
decision to carry out an action or achieve a certain goal [26]. According to Azjen’s TPB, a
person’s intention is the central factor to performing a given behavior. Customer purchase
intention indicates a person’s willingness to buy a specific product chosen after evaluating
factors [27]. It is a self-conscious plan of whether or not to purchase a specific product after
considering the individual aspects (e.g., personal experience, feelings, etc.) and extrinsic
aspects, such as cost and benefit [28]. Intentions are meant to be impacted motivational
factors affecting a behavior; they are indicators of how willing customers are to try, and
how much commitment they intend to invest in executing the behavior [29]. It implies that
an individual’s intention to perform progresses to a particular behavior—the shift from
meaning to action [29].

Evidence suggests that intention is a good predictor of renewable energy purchasing
behavior, and is a critical factor in evaluating people’s actual purchasing behavior [6,30,31].
The behavioral intention of adoption refers to the consumer’s intention to use a potential
product or service [31].

This study aims to understand the intention of consumers to use renewable power.
Several dependent variables may affect purchase intention, which can be defined as the
mind’s ability to behave a certain way as a means to purchase [32]. This study uses the
combination of UTAUT, TPB, TAM and DOI as the basis of its theory. Researchers in
different areas and in renewable energy have applied and illustrated these concepts in
order to understand the intent to use renewable technology [6,30,31,33]. Studies show
that it is possible to project customer intentions to use renewable power with reasonable
precision. The evaluated determinants include relative advantage, ease of use, perceived
behavioral control, subjective norm, awareness, cost, attitude, income, and education.
These constructs selected for analysis were drawn from the mentioned theories, and are
deemed to influence purchase intention. The constructs tested are as follows: Relative
advantage refers to the extent to which an innovative product is considered better than
those before it or its closest substitute [34,35]. It is the degree to which an invention is
considered superior to its predecessor [36]. Thus, it refers to the marginal advantage
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of using solar energy over conventional energy, which various factors could influence.
Consumers recognize the use of renewable energies and other socio-economic advantages
from an environmental viewpoint [31,37]. RE’s low penetration could be due to its low
relative advantage over simple and user-friendly power sources for some parts of the world.
The relative advantage is guaranteed if the new system provides higher value, is developed
based on local taste, and provides a substitution incentive if consumers wish to revert to a
previous technology [38,39]. The greater the perceived relative value of renewable power,
the higher the adoption rate.

Furthermore, some earlier studies suggest a relative advantage that indirectly affects
the behavioral intention to use RE. Relative advantage specifically affects the attitude that
mediates the relationship with the intention [6,40–42]. This study, therefore, argues that:

Hypothesis 1 (H1). The relative advantage has a positive and major effect on the attitude towards
the customer’s intention to buy.

Hypothesis 2 (H2). Relative advantage has a significant and positive impact on buyer intention
to use renewable energy.

Subjective norms, SN, refer to an individual’s impression that most people close to
him think that a given behavior should or should not be performed, i.e., the perceived
social influence to perform or not to perform [43]. It is the result of the conviction that
the person should act in accordance with the behavior and the incentive to comply with
other specific groups of people [44]. It is the extent to which a person perceives that close
relative/friends believe they should use RE. SNs consist of two elements that interact: belief
in other people’s values, how one would like to see other people behave (normative beliefs),
and negative or positive opinions on each belief (outcome assessments) [45]. Thus, SN is
changes one’s behavior through the influence of others. Studies reveal that SN strongly
affects consumers’ green purchase decision-making process [2,46–48]. The level of impact
other people’s perceptions have on the adoption of renewable resources can differ between
individuals. This study argues that the consumer’s intention to adopt renewable energy
is affected by intimate relationships involving friends, relatives, academics, employers,
coworkers, etc. This is anchored in the belief that people who can influence an individual
could influence them to purchase renewable energy products. With this view, the following
hypotheses are presented:

Hypothesis 3 (H3). Subjective norms have a significant and robust effect on the attitude towards
customers’ intention to buy.

Hypothesis 4 (H4). Subjective norms have a significantly positive impact on the intention of
consumers to buy renewable energy sources.

Perceived behavioral control (PBC) is the impression of the easiness or difficulty of
performing a specific behavior, i.e., the degree to which a person believes that the behavior
in question is enacted or not performed within his\her volitional control [28,49]. Studies
show that individuals’ behavior is greatly affected by their confidence in their ability to
perform it. The literature demonstrates that PBC is a key factor in determining behavioral
intent, which has a substantial effect on the self-efficacy of a specific behavior, including
renewable energy [32,50,51]. The theory of planned behavior posits that individuals
regulate their behavior, and thus, buying decision is a matter of individual convictions.
PBC focuses on how much influence the individual has over the behavior, and how
confident they feel about engaging or not engaging in it. The higher PBC a consumer
has over using renewable energy, the more likely they are to adopt it, and vice versa [31].
Factors (situational and internal) considered by consumers include, but are not limited to,
cost, changes in living standards, and other socio-economic parameters [52].

The following hypothesis is therefore given:
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Hypothesis 5 (H5). Higher PBC has a significant positive impact on the attitude towards customer
purchasing intention.

Hypothesis 6 (H6). Higher perceived behavioral control has a significantly positive effect on the
intention to use renewable power.

The degree to which a technology is believed to be challenging to use is referred to as
perceived ease of use [49]. Perceived ease of use refers to the degree to which an individual
presumes that a particular system would be convenient to use [53], i.e., the degree to which
a new advancement in technology has been easily understood, operated, and managed by
users [31]. Energy sources considered to be relatively easy to use and affordable would
usually have higher market penetration. Researchers have discovered that renewable en-
ergy, such as solar energy, poses numerous technical barriers to users [2,54,55]. Renewable
energy’s installation, use, maintenance, and technicalities shape opinion concerning it.
Simple to install, user-friendly and family-friendly renewable energy technologies that
are beneficial to living standards are more likely to positively affect intent to adopt [56].
Producers could enhance ease of use if there is a clear understanding of the target markets’
living standards, if they employ effective quality control, and if they ensure usage policy is
easy to understand [43,57–59].

Hypothesis 7 (H7). Perceived ease of use significantly affects the attitude towards the customers’
intention to purchase.

Hypothesis 8 (H8). Perceived ease of use has a strong positive effect on customers’ intention to
purchase renewable power.

The cost of renewable energy includes initial installation, maintenance, and the op-
portunity cost of adopting RE. This study has demonstrated that costs were also crucial in
limiting the deployment and development of renewable energy solutions, particularly in
developing nations with low per capita incomes [60]. This is mostly because the minimal
level of capital needed for installing renewable power is usually higher than the minimum
required for traditional energy. Several studies have discovered a direct and consequen-
tial link between cost and technology adoption [61,62]. Consumers will usually make a
comparison of the potential benefits derived when adopting an RE technology with its
perceived total cost. The higher the perceived cost, the lower its market value and the lower
its usage rate [56]. Buyers will more likely develop stronger and more positive purchase
intentions towards RE if the benefit–cost ratio high. The lower the perceived costs, the
higher the rate of adoption of renewable energy, and vice versa.

Hypothesis 9 (H9). Cost has a negative effect on the attitude towards the intention of customers
to buy.

Hypothesis 10 (H10) Cost has a negative and significant effect on the intention of consumers
to purchase.

Awareness is the degree to which individuals are knowledgeable of modern tech-
nology, its advantages and disadvantages, and whether they can keep abreast of new
emerging technology updates [31]. Awareness involves prospective customers being able
to access sufficient details on RE’s basic usage, economic opportunities, and environmen-
tal impacts [58]. Awareness is one major component of UTAUT that directly affects the
behavioral intention to use renewable energy sources [6,63,64]. Our findings indicate
that knowledge of a specific technology influences the interpretation of that technology’s
risks and benefits, including defining the potential impacts of the technology [65]. A
higher awareness level is bound to increase the acceptability among new consumers of RE
technologies [66].
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Furthermore, knowledge of green products enables customers to build a positive
awareness of RE marketing, and increase their interest in preventing environmental prob-
lems [67]. According to previous studies, most Nigerians are not well informed about
environmental issues, and are unaware of how their behavior could reduce its impact [68].
Understanding consumer awareness is crucial to knowing how consumers make their
purchasing decision concerning RE. Consumers’ low use of RE in Nigeria may result from
a lack of awareness (availability of products and added value). Consumers with more in-
formation about environmental degradation and its impacts on society will normally think
they need to do something about it, and might consider purchasing RE [69,70]. Practically,
the more knowledge people have, the better their awareness and the greater their intention
to buy new clean energy technologies. The presence of an information gap or a lack of
information negatively influences RE purchase behavior.

Hypothesis 11 (H11). Low awareness has a negative effect on the attitude towards the intention
of the buyer to purchase.

Hypothesis 12 (H12). High awareness has a profound positive influence on intention to use
renewable energy.

Attitude refers to the positive or negative feelings of a person about performing a
target behavior [42]. It concerns personal views or behaviors towards an object, often
in an evaluative way [71]. Attitude towards a behavior implies a positive or negative
subjective assessment of an individual’s behavior’s consequences [72], which defines how
individuals respond to that behavior [72]. The theory of planned behavior proves that the
person’s attitude towards a particular technology is the strongest predictor of the intent
of the person to use that technology [32]. A higher attitude towards adopting renewable
energies leads to the formation of intention, and eventually adoption. A person who has
a positive attitude toward renewable power feels pressure to adopt it, and is likely to
establish a purchasing intention. Some studies identified attitude as a key predictor of
pro-environmental behavior, such as using renewable energy [63,73–75]. However, some
authors opined the mediating role of attitude in predicting consumer RE behavior [6,33,76],
based on the idea that attitude is a first-stage mediator between other factors and intention.

This study seeks to further explore this concept by analyzing the mediator’s role
in the relationship between variables: relative advantage, ease of use, subjective norms,
awareness, PBC, cost, and intention to use, in the context of an ideal model. The following
hypotheses were thus tested:

Hypothesis 13 (H13). Attitude acts as a mediator between the intention to use renewable energy
and its use variables.

Hypothesis 14 (H14). Intention to use mediates the relationship between use of behavior and
determinants of renewable energy use.

Several studies have shown social and economic factors as essential in relation to
primary determinants and behavioral intention [42]. This study posits that the demographic
factors of age, gender, education, and income control the relationship between the selected
variables and purchase intention. A survey on the buying of domestic energy-efficient
and renewable power facilities in China showed that households’ incomes positively
moderate the interaction between purchasing attitude and intention, and incentives in the
form of subsidies are more likely to enhance purchasing [77]. High-income and trained
professionals have shown they are more likely to pay for clean energy, and young people are
more supportive of renewable power adoption [78,79]. Some studies have also highlighted
the impact of gender on the adoption of renewable energy, i.e., males imvested more than
females in adopting renewable energy in Kaohsiung and Pingtung, Malaysia. [33] However,
women in LA, USA showed much higher tendencies than men in terms of green buying
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and ecological attitudes [80,81]. While studies show the influence of socio-economic factors,
income has not been found to impact the adoption of renewable energy [33] significantly.
This study posits that the level of control or influence of socio-economic factors may vary
depending on many factors according to the individual environment. To investigate this
perspective in Nigeria, the following hypotheses were formulated:

Hypothesis 15 (H15). There is a strong positive relationship between high-income and
purchase intention.

Hypothesis 16 (H16). There is no significant relationship between age and purchase intention for
renewable energy.

Hypothesis 17 (H17). There is no significant relationship between gender and purchase intention.

Hypothesis 18 (H18). There is a significant relationship between high education and
purchase intention.

RE purchase intention’s conceptual framework would depend on various considera-
tions, such as country, users, investors, goals, study problems and objectives, etc. [81]. The
conceptual framework for this study is presented below Figure 1.
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3. Materials and Methods

Study methodology plays a crucial role in achieving study objectives. The study
design and data sampling and collection methods used in this study are presented in this
section. Nigeria was the study site. The study was concerned with Lagos State residents.
The reason for choosing Lagos is that it has the maximum population density, with the
right mix of rich and poor, educated and uneducated, etc.

Moreover, Lagos is the most economically significant state in the country. Lagos State
is split into five administrative regions, which are further divided into 20 local governments
of the LGA area. This study used the multi-stage sampling technique. Firstly, two LGAs
were randomly selected. In the second step, we used the random cluster sampling method
for 20 villages/towns/cities from the two LGAs selected for the study. Solar energy has
been Nigeria’s most explored renewable energy source; thus, this study concentrates mainly
on solar energy, while preparing further studies on other renewable energy sources.
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A structured questionnaire was used for data collection from heads of households
through online channels (WhatsApp and email) and physically. The responses were
gathered from heads of households from selected villages based on proportional allocation.
A total of 520 questionnaires were received, and we considered 500 (after extracting the
missing data) for a sufficiently accurate evaluation of the Cα coefficient and structural
equation modeling [82]. Moreover, the sample size for data analysis was determined
based on a 95% confidence interval and 5% margin of error. The low margin of error
was used because of online data collection. The structured questionnaire was based
on different sections linking to the respondents’ demographic profiles and questions to
measure the intention of using RE—relative advantage, ease of use, perceived behavioral
control, subjective norm, awareness, cost, attitude, income, and education. We used
a five-point Likert scale from 1 to 5, as follows: 1 = strongly disagree; 2 = disagree;
3 = neither agree nor disagree; 4 = agree; and 5 = strongly agree. We added one section to
the questionnaire to examine the use of RE. We measured the level of RE use by households
to determine the substantial potential of energies—viz., solar energy.

Social factors are very significant in social science studies. All these factors are evalu-
ated to verify the substantial direct impact of these control variables on purchase intention.
The study also added some statistical variables, such as gender, income, age, and education.
These components were obligatory for our purposes. The variables are detailed in Table 1.

Table 1. Demographics.

Variable Category Frequency Percentage

Gender
Male 351 70.2

Female 149 29.8

Age

20–30 101 20.2
31–40 145 29
41–50 108 21.6
51–60 84 16.8

61-above 62 12.4

Qualification

Bachelors 114 22.8
Masters 192 38.4

Postgraduates 132 26.4
Diplomas 51 10.2

Others 11 2.2

Icome

1–10,000 48 9.6
10,000–20,000 99 19.8
20,000–30,000 165 33.0
30,000–40,000 113 22.6
40,000–above 75 15.0

A list of measured items and the sources of each part are presented separately in
Table 2. The collected data were coded and modeled using IBM AMOS/SPSS Software. To
test the hypotheses, a two-staged process was employed. Firstly, we used confirmatory
factor analysis with maximum likelihood estimation to assess the model fit and examine
the constructs’ validity and reliability. We checked multi-regression and mediation in
the second process to check the variables’ direct and indirect relationships. We used
bootstrapping for the mediation/indirect hypothesis (Preacher and Hayes, 2008).
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Table 2. Measures and items.

Measures Items Source

Attitude 3 [83]
Relative advantages 5 [84]

Subjective norms 3 [85]
Perceived behavioral control 3 [86]

Easy to use 4 [84]
Awareness 5 [87]

Perceived price/cost 5 [88]
Purchase intention 3 [89]

Use behavior 4 [85]

Measurement Model

Confirmatory factor analysis with maximum likelihood estimation was performed
using Amos 20.0 to test the fitness measurement model. CFA developed a satisfactory fit
with Chi-square (1596.798) and degree of freedom 524 (p < 0.001). A substantial Chi-square
will be particularly susceptible to sample size [90]. Consequently, other model fit measures
were also evaluated, as proposed by [91]. Indices and their scores are described in Table 3.

Table 3. Confirmatory factor analysis.

Overall Fit Index of the CFA Model

Fit Index Score Recommended Threshold
Value

Absolute fit measures
CMIN/df 2.821 ≤2a; ≤5b
GFI 0.861 ≥0.90a; ≥0.80b
RMSEA 0.059 ≤0.8a; ≤0.10b

Incremental fit measures
NFI 0.828 ≥0.90a
AGFI 0.833 ≥0.90a; ≥0.80b
CFI 0.957 ≥0.90a
SRMR 0.026 The higher the better

4. Reliability and Validity

Table 4 shows the construct validity, reliability, and goodness of fit; discriminant and
convergent validity were also evaluated through CFA. The value for the average variance
extracted (AVE) should be >0.50. Thus, all the CFA values confirmed the convergent
validity of the latent constructs. The square root of average conflict extracted and construct
correlation was used to measure the latent constructs’ discriminant validity. The values for
the square root of AVE and the correlation are in and below the diagonals, which confirms
the discriminant validity. Reference [91] suggested that the internal consistency (Reliability)
is also one of the measures of convergent validity. To measure the internal consistency
of latent variables, Cronbach’s alpha was used. The CR was calculated; the value for CR
should be greater than 0.7. All values were above the threshold.
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Table 4. Reliability and validity analysis.

CR AVE MSV MaxR(H) RLA BRA PRI ITU ACB SUN ATT INT PBC

RLA 0.971 0.870 0.229 0.977 0.933
BRA 0.969 0.864 0.176 0.972 0.334 *** 0.929
PRI 0.946 0.778 0.176 0.953 0.385 *** 0.419 *** 0.882
ITU 0.946 0.813 0.065 0.954 0.164 *** 0.163 *** 0.186 *** 0.902
ACB 0.956 0.845 0.294 0.960 0.478 *** 0.402 *** 0.376 *** 0.199 *** 0.919
SUN 0.974 0.925 0.309 0.974 0.338 *** 0.241 *** 0.323 *** 0.243 *** 0.421 *** 0.962
ATT 0.941 0.842 0.248 0.947 0.357 *** 0.137 ** 0.080 † 0.234 *** 0.382 *** 0.498 *** 0.917
INT 0.938 0.834 0.294 0.947 0.411 *** 0.299 *** 0.326 *** 0.256 *** 0.542 *** 0.446 *** 0.457 *** 0.913
PBC 0.902 0.755 0.309 0.919 0.406 *** 0.355 *** 0.415 *** 0.209 *** 0.443 *** 0.556 *** 0.350 *** 0.451 *** 0.869

Note: RLA = relative advantage, BRA = awareness, PRI = price, ITU = easy to use, ACB = actual behavior, SUN = subjective
norms, ATT = attitude, INT = intention to purchase, PBC = perceived behavioral control. Significance of correlations: † p < 0.100, p < 0.050,
** p < 0.010, *** p < 0.001.

Structural Model

Table 5 and Figure 2 show the proposed relationships between the studied variables in
the structural model. Table 5 shows the p values, parameter estimates, and critical rations of
the constructs. H1 proposed that RLA has a positive and significant impact on ATT, and H2
proposed that SUN positively effects the ATT with values of p < 0.05 and estimate = 0.333.
H3 stated that PBC positively relates to the ATT, with p < 0.05 and estimate = 0.030. H4
proposed the positive impact of ITU on ATT (p < 0.05, estimate = 0.105). Meanwhile, H5
stated that PRI negatively relates to the ATT (p < 0.05, estimate = −0.149). The hypothesis
H6 stated BRA negatively impacts the ATT, with p < 0.812 and estimate = −0.006. The
hypothesis H7 stated RLA positively impacts INT (p < 0.05, estimate = 0.138). H8 claimed
that SUN significantly and positively effects ATT (p < 0.05 and estimate = 0.116). The
hypothesis H9 stated that PBC positively impacts INT (p < 0.05, estimate = 0.141). The
hypothesis H10 stated that ITU is related positively to INT (p < 0.05, estimate = 0.084). The
hypothesis H11 claimed PRI and INT relate positively, with p < 0.05 and estimate = 0.098.
H12 claimed BRA positively and significantly relates to INT (p < 0.812, estimate = 0.075).
H13 claimed that ATT positively effects INT (p < 0.05, estimate = 0.298).

The hypothesis H14 stated that INT positively impacts INT (p < 0.05, estimate = 0.547).
The control variables (income, education, age, and gender) had no significant impact in the
structural model on purchase intention.

Table 5. Proposed relationships in SEM.

Hypotheses Constructs To Constructs Estimate S.E. C.R. p

H1 ATT <— RLA 0.197 0.029 6.765 ***
H2 ATT <— SUN 0.333 0.030 11.145 ***
H3 ATT <— PBC 0.072 0.030 2.388 0.017
H4 ATT <— ITU 0.105 0.033 3.200 0.001
H5 ATT <— PRI −0.149 0.028 −5.221 ***
H6 ATT <— BRA −0.006 0.026 −0.238 0.812
H7 INT <— RLA 0.138 0.033 4.142 ***
H8 INT <— SUN 0.116 0.037 3.166 0.002
H9 INT <— PBC 0.141 0.033 4.232 ***

H10 INT <— ITU 0.084 0.036 2.316 0.021
H11 INT <— PRI 0.098 0.032 3.046 0.002
H12 INT <— BRA 0.075 0.029 2.576 0.010
H13 INT <— ATT 0.298 0.050 5.954 ***
H14 ACB <— INT 0.547 0.042 13.090 ***

Control
Variables

INT <— Gender −0.079 0.162 −0.486 0.627
INT <— Age −0.038 0.045 −0.852 0.394
INT <— Education −0.101 0.042 −2.430 0.015
INT <— Income 0.037 0.052 0.711 0.477

Note: RLA = relative advantage, BRA = awareness, PRI = price, ITU = easy to use, ACB = actual behavior, SUN = subjective norms,
ATT = attitude, INT = intention to purchase, PBC = perceived behavioral control, *** p < 0.001.
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5. Discussions

Given the importance of RE as a sustainable source of clean energy and its deter-
minants on the one hand, and the attitudes that mediate the relation between RE and
intention towards use behavior on the other hand, this study aimed at studying the factors
affecting the intention towards use behavior of RE in Nigeria. According to the outcome,
hypothesis 1 is supported, and there exists a significant direct relationship between relative
advantage and attitude. This means that the higher the perceived relative advantage of
renewable energy, the higher the rate of adoption. However, some previous studies sup-
ported the hypothesis that relative advantage directly influences individual attitude to use
RE [6,40–42]. According to the result of hypothesis 2, this is supported. There is a significant
direct relationship between the subjective norms and attitudes towards purchase intention
and use behavior of RE. Individuals in Nigeria have high opinions of adopting renewable
energy, but these may vary from one person to another. As such, this hypothesis argued
that intention to purchase renewable energy is potentially influenced by close subjective
norms, such as friends, family, educators, employers, and professional colleagues.

The result of hypothesis 3 showed that PBC has a significant positive relationship
with customers’ attitudes toward purchase intention and use of RE. However, this result
also supported the theory of planned behavior. This hypothesis pertains to the individual’s
perception of his influence over behavior, and it represents the instigators of and obstacles
before the success of a specific behavior. In this case, If Nigeria’s consumers have sufficient
financial funds to purchase RE and technology, they can use these advanced renewable
resources to demonstrate greater self-efficacy and confidence. Most villagers live with
relatively low incomes, so the government should financially help individuals to purchase
RE. Hypothesis 4 is supported, showing that perceived ease of use directly significantly
influences attitude towards purchase intention. According to this result, individuals
in Nigeria believed that this technology is straightforward to understand, operate, and
maintain. A renewable energy system that is easy to install, user-friendly, family-friendly,
and beneficial to the standard of living will more likely positively influence the intention
to adopt RE. This would enhance the use behavior of customers. Based on the outcomes,
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hypothesis 5 is supported, and there exists a negative relationship between the perceived
cost of RE and attitude towards purchase intention and use of RE.

The perceived cost of any product is considered an essential element in the adoption
of the product. So, the cost of renewable energy contains initial installation process costs,
maintenance costs, and the opportunity cost of adopting the RE. Consumers will typically
equate the possible benefits resulting from RE technology’s introduction with its perceived
overall costs. The higher the perceived value, the lower its value to consumers, and the
lower its ease of consumption; the lower the quality, the higher the price of adoption of
renewable energy. According to the given results of Table 6 and Figure 2, the outcomes of
all mediating variables (hypotheses 7, 8, 9, 10 and 11) indicated that attitude has a positive
significant mediating effect in the relationship between intention to use and determinants
(relative advantage, subjective norm, perceived behavior control, easy to use, cost and
awareness) of renewable energy. In general, following the attitude component’s inclusion
as a mediating variable in the study, the model’s predictive capacity is substantially im-
proved. Intention to purchase plays an essential role in mediating influences between the
determinants of renewable energy and use behavior. The result of hypothesis 14 shows
that the intention to purchase has a positive significant mediating effect in the relationship
between renewable energy determinants and use behavior of renewable energy. All results
are comparable to those of [6]. In simple words, if positive subjective evaluations of in-
dividual behavior increase among the citizens of Nigeria, then the intention to use such
energy sources will increase. This will manifest a higher intention to purchase RE among
individuals. If purchase intention increases among the citizens of Nigeria, then the use of
renewable sources will boost. Hence, according to its indirect effect, improving individuals’
purchasing intention regarding renewable energy sources can also affect their willingness
to use REs by strengthening their attitudes. Finally, the control variables had no significant
positive impact on purchase intention.

Table 6. Indirect effects.

Relationships
Standardized

Indirect
Effects

Standardized
Direct Effects

Standardized
Total Effects p Mediation

Result

RLA, ATT
and INT 0.073 0.148 0.222 0.001 Partial

Mediation
SUN, ATT
and INT 0.122 0.134 0.257 0.001 Partial

Mediation
PBC, ATT
and INT 0.027 0.169 0.196 0.001 Partial

Mediation
ITU, ATT
and INT 0.035 0.087 0.122 0.001 Partial

Mediation
PRI, ATT and

INT −0.057 0.132 0.075 0.001 Full
Mediation

BRA, ATT
and INT −0.003 0.102 0.100 0.001 Full

Mediation

6. Conclusions

This study is based on an extensive review of psychological models, theories, com-
prehensive frameworks, and various other studies, seeking to identify and investigate
individuals’ intentions towards renewable energy usage in Nigeria. According to this
study’s results, the most influential variables influencing individuals to use renewable
energy are RE determinants, attitude, and purchase intention. Moreover, there are two
mediators in our study; the mediator of attitude has had a significant effect between the
determinants of RE and purchase intention. In contrast, purchase intention plays a crucial
role in predicting RE’s intention to use behavior. This study provided evidence of all the
indirect effects of intention to use renewable energy via intellectual processing. This effect
can help address our study problem in the field of Nigeria’s renewable energy. Finally,
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given that very few studies have been carried to examine the use of such renewable energy
in Nigeria, this study not only adds to the strength of the existing literature in the field, but
also gives policymakers relevant information that they can put to use to develop RES in
rural areas of Nigeria.

7. Limitations

Even though the study’s findings are consistent with theoretical expectations, the
present study has limitations. Firstly, a limited sample size was selected, which has an
impact on the generalizability of the results. Second, the data were gathered in households,
but did not consider the country’s rural and urban parts. In urban and rural areas, socioeco-
nomic characteristics such as awareness, income, and education may vary. Future studies
should address this restriction by surveying the countryside. This important component
may be taken into account in a future study to enhance the current body of knowledge
from a Nigerian viewpoint. Finally, a number of variables influence the RE sector; never-
theless, only the most important ones were examined. This limitation may be addressed
by evaluating the effect of other potential variables, such as risk perception, confidence in
RETs, and moral responsibilities.

8. Implications

This study offers insights into the variables that influence the purchasing intention of
sustainable renewable energy. Planners and policymakers may utilize these results to create
recommendations to improve renewable energy via renewable energy components, thus
impacting society. To that end, organizers should increase the awareness of variables that
influence proper usage in order to encourage interest in renewable energy. These awareness
campaigns should also emphasize the framework utilized and given in this study to grasp
the connections explored here and their consequences for business managers. Helping the
environment with renewable energy, which was this study’s primary goal, may assist in
inducing significant changes in economic growth, and creating a better community.
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