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Power shortages are rampant in Africa, and Nigeria is not an exception. 

Further, solar technology as a viable alternative source of electricity, which would 

mitigate this problem, has been slow to be adopted. This study explored the impact of 

attitude from the theory of planned behavior, disruptive innovation activities (DIA), 

awareness-knowledge, and opportunities and barriers for managers (owners) of 

MSME in terms of their intention to adopt solar technology for their business. A 

sequential mixed-method approach was adopted in this study. First, a questionnaire 

was administered to collect data from a sample of 400 managers (owners) of MSME 

respondents in Lagos State, Nigeria. A multivariate technique was applied to test the 

hypotheses using structural equation modeling (AMOS-23). This was followed by in-

depth interviews conducted with 25 purposefully selected participants from the same 

group and thematic analyses. The findings showed that attitude, DIA, and opportunity 

have a significant impact on the intention to adopt solar technology; however, 

awareness-knowledge and barriers were not significant. These independent variables 

explained 71% of the variance of the dependent variable intention. In addition, DIA 

was found to have a significant impact on opportunities, barriers, and attitude. 

However, barriers impact on attitude was not significant. These findings not only 

provide evidence for MSME strategic planning to ensure sustainable business growth 

for their businesses, but also provide new knowledge for policy and decision-makers, 

manufacturing and installation (suppliers) companies, and other stakeholders for 

renewable energy as a part of long-term sustainable development. 
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INTRODUCTION 

1.1  Background of the Study 

There have been many instances or suppositions regarding the factors that 

motivate or hinder small businesses and households toward or from the adoption of 

solar technology and insulation (LTD, 2006). In order to ensure that suitable 

suppliers, technicians, and government policies are designed to encourage businesses 

to adopt such solar technology, it is critical to know why currently the attitudes and 

perceptions regarding the use of the technology are not improving despite the power 

supply shortages in Nigeria (Guzmán‐Alfonso & Guzmán‐Cuevas, 2012). Certainly, 

understanding the reasons why the attitudes are not changing makes it possible to 

determine how to re-strategize on the part of the stakeholders involved, and this 

includes the government, the manufacturing and installation (suppliers) companies, 

and the MSME managers (owners). However, the focus here is on investigating the 

managers (owners) of MSME solar technology adoption intention, which will be 

beneficial to other stakeholders as identified for effective policies from the energy 

consumer’s perspective. 

 

According to LTD (2006) report on policy for energy efficiency in the UK 

household sector prepared by Oxera Consulting Ltd, the report noted that in achieving 

success in solar adoption, suppliers play a very important role because they attribute 

to the level of access to the product, provide technical assistance with their skills, 

create awareness, and provide necessary knowledge about the product through 

information availability, which will trigger decisions to invest in solar energy 

technology (Board, 2020). However, the government’s role is nevertheless essential 

as well, as it creates the demand for solar technology through incentives and/or 
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obligations. The Government also plays the facilitator role through the provision of 

information and creating a conducive macro environment for businesses. 

Consequentially, making potential solar technology adopters aware of the benefits 

associated with the product and attempting to change their behavior and perception 

(Chen, 2014; Claudy, Garcia, & O’Driscoll, 2015; Claudy, Peterson, & O’driscoll, 

2013; Wolske, Stern, & Dietz, 2017) and providing fiscal channels for instance, the 

application of tax reductions and subsidies to promote the technology as a viable 

alternative energy source is vital (Emodi & Ebele, 2016). These two stakeholders’ 

roles might be lacking, or the public may not be aware or knowledgeable of solar 

technology in the Nigerian context, and it is very important to understand the attitudes 

and perceptions of consumers in order to move the alternative energy supply forward 

in the country. 

 

1.2 Problem Statement 

Nigeria is the largest economy in African (Abdullahi, Renukappa, Suresh, & 

Oloke, 2021) but still struggles to supply power needed for her populace to thrive 

further. According to Suanmali, Kokuenkan, Lohananthachai, Kumpong, and 

Suwatanapornchai (2018), from their Thai standpoint, a stable power supply is a 

necessity for business and everyday life in the 21st century. The authors argued that 

the power generation supplied to the grid, which is mostly a non-renewable energy 

source, is insufficient to meet the demands of the increasing urban population, who 

are in dire need of electricity for both business activities and for their homes. This 

insufficient power supply will eventually lead to a search for renewable energy as an 

alternative (Paul & Uhomoibhi, 2012; Paul & Uhomoibhi, 2014). The dimensions 

(issue) of MSME solar technology adoption in Nigeria in the context of this research 

are three-fold: the economic and social impact on the one hand and sustainable 

development on the other. 
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First, from the economic impact perspective, MSME remain the growth engine 

of any economy and Nigeria is no exception, with 96% of local businesses classified 

as SMEs according to International Finance Corporation (IFC): “As a middle-income 

country, Nigeria is increasing in agriculture, manufacturing, service, financial, 

technology, communications, and entertainment industries expansion.” However, the 

country is still facing enormous economic problems which include but are not limited 

to infrastructural development, particularly power supply. Electricity supply has 

become a “cog in the wheel” of progress of the Nigerian economy, negatively 

impacting every aspect of life of the Nigerian people, including their ability to carry 

out their daily activities and business activities (large or small). This is evident from 

the 2020 World Bank Doing Business report that ranked Nigeria 171 out of 190 

countries in obtaining electricity and electricity access is seen as one of the major 

constraints for the private sector. Overall, domestic production deteriorates in 

unfavorable economic conditions. Further, foreign companies find it difficult to invest 

their businesses in the Nigerian market due to constant power failures (legit.ng1). 

According to Worldbank.org2 estimates, “around 43% of Nigerian population (85 

million Nigerians) have no access to grid electricity, making the country the biggest 

energy access deficit in the world.” This electricity deficit has created a significant 

constraint for Nigerian businesses particularly the MSME and ordinary citizens. This 

results in “annual economic losses equivalent to about 2% of GDP in the amount of 

₦10.1 trillion ($26.2 billion) as estimated by world bank.” 

To explain further, according to Ebitu, Glory, and Alfred (2016), MSME are 

important agents of economic growth as they contribute more than 50% of the GDP of 

developing nations, and they are the source of supply of human capital and innovation 

and technological development, and the main source of entrepreneurial businesses. 

These economic activities by MSME play a significant role that is vital to the 

development and economic growth of the nation (Schumpeter, 2017). Conversely, 

notwithstanding the fact that MSME are an important apparatus for development, 

                                                
1 https://www.legit.ng/1412772-one-10-people-without-access-electricity-world-reside-nigeria-world-bank-
claims.html (Accessed, October 29, 2021) 
2 https://www.worldbank.org/en/news/press-release/2021/02/05/nigeria-to-improve-electricity-access-and-

services-to-citizens (Accessed, October 29, 2021) 
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economic growth and employment creation in Nigeria, poor absorptive power 

infrastructure and limited funds have been identified as the factors that have most 

hampered the development of MSME (Taiwo, Ayodeji, & Yusuf, 2012). 

Nevertheless, MSME are still an apparatus for economic development in Nigeria 

regardless of the poor economic environment, particularly in terms of power 

instability.  

Table 1.1 Some of the Problems Militating Against MSME Development in Nigeria 

Source: Adapted from Ebitu et al. (2016) 

 

Recognizing these several problems as indicated in Table: 1.1 concerning the 

lack of adequate infrastructures in Nigeria and agreeing with that fact, Ebitu et al. 

(2016) noted that the government should create a thriving business environment by 

providing stable power supply and accessible road networks etc. MSME businesses 

need power to operate; for example, all the office equipment and accessories depend 

on energy. MSME businesses such as processing plants, salons, restaurants, tailoring 

shops, etc., need electricity for their activities. Additionally, Ezennaya, Isaac, Okolie, 

and Ezeanyim (2014) predicted that Nigeria should be generating around 20,000 

megawatts to meet the demand of electricity in the country; however, the country 

produces only about 4,000 megawatts of electricity presently, resulting in a shortage 

of power and making it difficult and practically impossible for small businesses to 

perform efficiently. Therefore, clearly there is a problem from the void created by the 

national power grid infrastructural inadequacies, and as a result, MSME have resorted 

to using stand-alone generators which are very expensive and unaffordable for many 

Ranks Problems 

1.  Lack of access to finance 

2.  Inadequate power supply 

3.  Lack of government support e.g., incentives, subsidies 

4.  Weak infrastructure 

5.  Inconsistent policies 

6.  Excess taxation 
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small businesses (Ebitu et al., 2016). The incumbents (large corporations) in Nigeria 

use self-powered generators to operate their businesses, which is totally dependent on 

huge fossil fuel consumption. This places a lot of the MSME in a disadvantaged 

position as they cannot compete with the big companies and therefore adopting solar 

technology as an alternative energy source for efficient and effective business 

operations is inevitable. This solar technology will disrupt the market and the 

incumbent companies may lose their market share to MSME businesses if they ignore 

the disruptive innovation in the energy marketplace. Based on this perspective, this 

research investigates the reasons why small businesses are still reluctant to move 

toward solar technology as an alternative energy source.  

 

Secondly, with regards to the social impact perspective, which is referred to as 

“the effect of renewable energy on the society and the benefit to the people in the 

community,” social impact is defined by Sheikh, Kocaoglu, and Lutzenhiser (2016) as 

“the consequences of human populations of any public or private actions that alter the 

ways in which people live, work, play, relate to one another, organize to meet their 

needs and generally cope as member of society.” Sakolsatayatorn (2018) has noted 

that society is impacted by renewable energy policies, which influence MSME 

adoption intention decisions. Sheikh et al. (2016) asserted that social impact factors 

such as public behavior, and their attitudes or perceptions influence renewable energy 

adoption intention. All of these notions from the way of life and perceptions have 

altered the solar technology adoption intention because they are deeply interwoven. 

The public has a negative view of solar technology, and some people are unaware of 

its benefits, and this creates a mismatch of information between stakeholders. 

Therefore, this research incorporates this factor in exploring this perspective, the 

influence on predicting solar technology adoption intention in the context of Nigeria. 

 

Thirdly, to further simplify the power issue, from the sustainable development 

perspective, energy is the most essential issue for sustainable development (Oyedepo, 

2014). According to Bazmi and Zahedi (2011), “sustainable development is a 

changing process, circuiting investment, orientating technology and institution for 

compatible with the needs of the present and the future.” Nigeria as an emerging 
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economy is faced with a lot of a competition globally as the country strives to attract 

domestic investments and foreign direct investment (FDI), and to be able to do so, 

creating an atmosphere conducive for doing business in the country is inevitable. The 

overall improvement of economic, social, and political structures as mentioned 

earlier, needs to go along with a sustainability plan as a master architecture for lasting 

solutions to the problems, in particular the energy crisis of Nigeria (SDGs No. 7 - 

Affordable and clean energy, UN Assembly, 2015). According to United Nations 

Facts Sheet on Climate Change (UN, 20063), Africa is the most vulnerable among all 

the continents to the impact and risks of climate change. These risks and impacts are a 

result of increasing energy demand (Alabi, Ackah, & Lartey, 2017) for business 

purposes and household consumption. There are many mechanisms and strategies 

developed as a framework by the UN to support the developing nations particularly 

African nations regarding greenhouse emission reduction. Although it is important to 

emphasis that, Africa is not a significant source of greenhouse gas emissions--- the 

entire continent accounts for only 2%-3% of the world’s carbon dioxide emissions 

from energy and industrial sources. Further, African countries are neither obligated 

nor restricted on emissions, but they are to adopt the mechanisms that promote 

greener products (e.g., solar technology) for sustainable growth (UNFCCC3). 

 

Acknowledging that solar energy technology growth is vital for sustainable 

growth in Africa, as the continent is at the crossroads of poor energy provision, more 

than 620 million people have been estimated in Sub-Saharan Africa to have no access 

to steady and uninterrupted electricity for business or household purposes (An African 

Energy Industry Report, 20184). This vacuum has resulted in people sourcing for 

energy alternatives that are available and economically efficient. Loveldy, Ismail, and 

Jubaedah (2021) and Bachtiar (2006) for example have stated that solar technology 

has been acknowledged to be safe, boundless, and a non-polluting reliable alternative 

energy source. However, despite advances in technology, in Nigeria, micro, small and 

medium enterprises still rely heavily on fossil fuel stand-alone generators for an 

                                                
3 https://unfccc.int/sites/default/files/resource/docs/2006/cop12/eng/05a01.pdf (Accessed on October 29, 2021) 
4 https://africa-energy-portal.org/reports/african-energy-industry-report-2018 (Accessed October 29, 2021) 
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electricity source. Although investment in solar technology is rapidly growing and the 

importance of the adoption intention could never have been more emphasized for all 

the problems identified in this study, the reliance on fossil fuel generating set is not a 

sustainable source of electricity and certainly is not efficient. A sustainable source of 

energy such as solar technology provides energy that is environmentally friendly, 

more efficient, and economically viable as it meets the present energy needs without 

compromising future needs (Stritih et al., 2015). 

 

Essentially, Claudy et al. (2013) illustrated that widespread adoption of 

renewable energy technologies is proving to be problematic, with current projections 

indicating that in 2030 the worldwide fuel mix will not be too different from that of  

today (Yergin, 2012). Considering this fact, additional research is needed in order to 

understand the users’ perceptions and reasons to adopt or not solar technology 

(Loveldy et al., 2021; Prothero et al., 2011; Westaby, Probst, & Lee, 2010). 

Therefore, this research focuses on examining the factors that influence the managers 

and or owners of MSME businesses, including the attitudes and behaviors influencing 

the intention to adopt solar technology and the role that disruption in the market plays 

in the decision-making to adopt. In addition to that, to understand if managers 

(owners) of MSME are forced to adopt solar technology due to competition/disruption 

or if the managers (owners) intends to adopt solar technology to improve their 

business operation to serve their customers better in Nigeria.  

 

Interestingly, regarding the importance of solar technology as DI, Adams, 

Bromley, and Moore (2014) indicated that “identifying technologies with the greatest 

potential for disruptive innovation can guide businesses, policy-makers and investors 

to maximize the potential economic, environmental and social benefits of 

technologies under research.” Disruptive innovation propels toward a new 

technological leap, as it ushers new methods of thinking on enterprise operational 

efficiencies and effectiveness for both new, small, and mature businesses to achieve 

success and to maintain sustainable development (Shang, Miao, & Abdul, 2019). 

Therefore, it is crucial to investigate the economic, social, and policy impact of power 

shortages in Nigeria and the possibility of the managers (owners) of MSME adopting 
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solar technology for their business to address these challenges of power shortages, if 

solar technology is accessible, available, and affordable to meet their electricity needs 

without having to depend on diesel-fuel stand-alone generators in the future (Dibia, 

2019). This shift from expensive generating sets would save Nigerian’s energy 

consumers $6B/year over current energy costs (Rural Electrification Agency, 20184). 

Thompson, Ajiboye, Akin, and Oyenike (2021) and Bisaga and Parikh (2018) in their 

research portrayed the hypothetical meaning of the energy ladder, as consumers move 

from unsustainable traditional energy sources to modern energy sources over time as 

they become available and affordable to the adopters. Reaffirming that ladder or those 

steps in order to understand the attitudes and perceptions of the MSME managers 

(owners) toward solar technology in Nigeria can be summarized based on the selected 

attributes (see Figure 1.1). 

 

 

Figure 1.1 Potential Modern Energy Adopters Ladder 

Source: Author’s Own Elaboration 

 

 

Figure 1.2 Distribution of Respondent’s Preference Level Based on Selected 

Attributes of Solar Technology 

Source: Thompson, Ajiboye, Oluwamide, and Oyenike (2021) 

 

Availability Affordability Accessibility
Adoption 
Intention
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DI: 
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technology 

 Solar as a breakthrough technology, 

brings stable power supply, cost 
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Figure 1.3 Author’s Own Elaboration. Vicious Cycle: Mutual Benefits 

Through Effective Policy on Solar Technology 
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1.3 Significance of the Study 

Several researchers have contributed to this area of research. Many have 

studied attitudes, perceptions, knowledge and awareness, environmental and 

economic factors, and intentions etc. (Alam et al., 2014; Board, 2020; Emodi & 

Ebele, 2016; Hai, 2021; Halder et al., 2013; Kim, Park, Kwon, Ohm, & Chang, 2014; 

Loveldy et al., 2021; Parsad, Mittal, & Krishnankutty, 2020; Reddy & Painuly, 2004; 

Rezaei & Ghofranfarid, 2018). Several other researchers have also studied disruptive 

innovation as a motivating factor of intention (Amuzu-Sefordzi, Martinus, Tschakert, 

& Wills, 2018; Chen, Zhu, & Zhang, 2017; Muza & Debnath, 2021; Petzold, 

Landinez, & Baaken, 2019). However, almost all of the previous studies have focused 

on household solar adoption only. Few studies have been carried out on disruptive 

innovation technology as a motivating factor of intention. In response to this research 

gap, the present study combines the behavioral factors, the social factors from 

government policies, as well as the disruptive innovation factors regarding the 

intention of MSME managers (owners) based on the business level rather than that of 

the household.  

 

Notably, this research will provide new knowledge in the literature. In 

addition to the research gap and the importance of this study, there is limited research 

that has considered the role of the behavioral factors, environmental factors, and DI to 

explain solar technology adoption intention. Some of the literature has used either 

quantitative or qualitative research methods in their studies, but the present research 

used a mixed triangulation method to understand in-depth and to contribute 

empirically to the ongoing literature. Furthermore, limited studies have been done on 

the reasons to adopt or not to adopt solar technology in Nigeria, and these are all areas 

that the present research has aimed to cover and which will make a contribution to the 

ongoing literature. Moreover, Loveldy et al. (2021); Kim et al. (2014); Claudy et al. 

(2013) and Yergin (2012) emphasized the importance of further studies on solar 

technology adoption intention in order to understand the potential users’ perceptions 

and reasons to adopt the technology or not. 
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1.4 Research Questions 

 What is the perception of managers-owners of MSME toward solar technology 

policy in Nigeria? 

o How does policy support or the barriers perceived by managers 

(owners) influenced their decision to adopt solar technology? 

 To what level does awareness-knowledge and mind-set/attitude influence the 

manager’s (owner’s) solar technology adoption intention? 

 Do managers’ (owners’) disruptive innovation activities (DIA) influence their 

solar technology adoption intention? 

 Are managers (owners) motivated by their attitude toward behaviour or are 

they forced to adopt solar technology due to disruption and/ or competition? 

 

1.5 Research Objectives 

 To investigate the relationship between attitude-behaviour toward solar 

technology and awareness-knowledge influence on the manager’s intention to 

adopt solar technology 

 To investigate how perceived opportunities or barriers separately and 

interactively contribute to or deter from the manager’s interest in adopting 

solar technology 

 To explore the impact of disruptive innovation in managers (owners) decision-

making to adopt solar technology 

 To identify the most influential factors in the managers’ (owners’) 

perspectives that could influence their decision to adopt or not to adopt solar 

technology for recommendations to guide policy makers and businesses (the 

stakeholders) 

 

1.6 Scope of the Study 

This study mainly focuses on micro, small, and medium enterprises in Lagos 

State, Nigeria. This study focuses on Lagos State out of 36 states in Nigeria for two 

reasons; firstly, because it is the largest commercial hub and city in Nigeria with the 

highest number of MSME, and secondly, because of the financial and time constraints 
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that make it practically difficult to go beyond this scope. Therefore, the frame of 

sample respondents contains managers (owners) of micro, small, and medium 

businesses in Lagos State, Nigeria. 

 

1.7 Contributions of the Study  

The contributions of this research are at the theoretical and practical level. The 

results have several academic and practical implications related to solar energy 

technology for managers (owners) and stakeholders (suppliers, researchers, and 

government officials). 

 

 Theoretical Contributions 

At the theoretical contribution level, there is an increasing amount of evidence 

from previous studies on solar renewable technology, and the evidence appears to be 

focusing on varieties of variables in different studies to predict the behavioral 

relationship with intention, or the economic impact on adoption intention with little 

attention to DI on intention empirically. Consequently, the determinants of solar 

technology adoption intention have been examined mostly from the individual 

household perspectives in terms of behavior, attitude, and attributes. As a result, those 

studies have insufficiently explained the phenomena relevant for technology, which is 

DI due to different research scopes. Therefore, this study contributes to the ongoing 

literature by enhancing understanding through a developed conceptual model based 

on theories tested empirically and provided results from a wider scope to include 

business perspectives in the Nigerian context.  

 

Subsequently, this study contributes to the theoretical development of a 

consolidative model for predicting adoption intention with attitudes, knowledge-

awareness, and DI. Previous research has done little in investigating the combined 

effects of these constructs as in-depth as this current study. This research, based on an 

extensive review of the literature, constructs hypotheses between the measured 

variables and solar technology adoption intention. Finally, this study emanates from 

empirical support for the model’s prediction using data from actual MSME managers 
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(owners). The empirical evidence of this study provides a combined framework to 

examine the direct and indirect effects of the constructs on solar technology adoption 

intention simultaneously other than what previous research has done. Therefore, the 

findings of this research will fill the gap in the literature, which lacks a combined 

exploration of the integrated determinants affecting solar technology from MSME 

managers’ (owners’) perspectives. 

 

 Practical Contributions 

Regarding contributions, the insights from this study offer a more creative and 

in-depth outlook for stakeholders particularly the policy makers and solar system 

suppliers than has hitherto been recognized in Nigeria. A rigorous strategy is 

indispensably needed in order to make it easy for MSME managers and consumers in 

general to change their attitudes-behaviors and to be more sustainably conscious. 

Ensuring that incentive structures through effective policies creates a favorable 

environment for sustainable behavior, enabling and engaging people through 

knowledge and awareness about the resourcefulness and other benefits available to 

motivate real solar technology adoption will be recommended. Echoing that, the 

major conclusions of the research can serve as a basis for sustainable energy planning 

through the understanding of the adoption behaviors of real Nigerians, for policies 

formulation, for creating awareness campaigns, and for solar technology investment 

programs and projects to prepare implementable solutions that will enhance public 

acceptance of renewable energy investments in solar technology. 
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1.8 Organization of the Study 

Table 1.2 The Study Arrangement  

 

 

Chapter 1 

Introduction, significance of the study, research questions,
objectives, the scope of the study and the contribution of the
study

Chapter 2 

Overview of MSME and solar technology in Nigeria

Chapter 3

Literature review which provides a general review of the
theoretical and empirical literatures related to the study,
conceptual framework and the hypotheses

Chapter 4

Methodology: the research design, research instrument, the
population of the study, units of analysis, data collection
method, the methods of the data analysis and the scale
construction of variables and measurement

Chapter 5 & 6

Findings: data collection and analysis of the hypotheses form
both quantitative and qualitative analysis

Chapter 7

Conclusion and discussion of the results, the implications of
the findings, recommendations for the stakeholders and
suggestions for further research
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OVERVIEW OF MSME AND SOLAR TECHNOLOGY IN 

NIGERIA 

This chapter depicts the MSME in Nigeria, the roles they play in the economic 

development, the current situation in the energy sector, and the challenges. This 

chapter also portrays solar technology as an alternative energy source for MSME to 

capitalize on in order to remedy the energy crisis in the country. 

 

2.1 Micro, Small and Medium Enterprises in Nigeria  

MSME are imperative for economic development, growth, and job creation, 

which require robust support for sustainable development and for improving living 

standards and poverty alleviation (Ebitu et al., 2016). The growing recognition of the 

significant role that MSME play in economic development is a testament and is so 

pivotal to Nigeria’s economy because MSME pathways go beyond job creation and 

improving the living standards; they also bring substantial capital formation to the 

local economy and are responsible for driving innovation and competition in 

developing economies such as that of Nigeria (SMEDAN, 2013). MSME contribute 

to helping unemployed youths, and help to strengthen the manufacturing sector of the 

economy in Nigeria. Ariyo (2000) noted that MSME constitute approximately 97% of 

all businesses and generate around 50% of employment in Nigeria. The SMEDAN 

(2013) Survey Report on Micro, Small and Medium Enterprises in Nigeria estimated 

the number of MSME at 36,994,578 with a total employment of 57,836,391 and 

contributing 46.54% to the GDP in nominal terms (Ebitu et al., 2016).  
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It is evident that MSME play a catalytic role in the transformation of Nigeria’s 

economic and sustainable growth and development. In addition to the importance of 

MSME in Nigeria, as mentioned above, they also contribute by sectors to the gross 

domestic product, exports, increasing local value additions, adaptations to 

technological advancement, among others. Therefore, based on the importance of the 

sector to the Nigerian economy, its impact on sustainable development and being that 

they are the sector impacted the most by the energy problem in Nigeria, studying the 

attitudes and perspectives of MSME managers (owners) toward solar technology is 

imperative and urgent. 

 Definition of MSME in Nigeria 

Theoretically, the perceptions of MSME are amorphous, as they differ from 

country to country. Within the country, the perception may vary from sector to sector, 

varying on the purpose(s) for which the definition is intended. Nevertheless, there are 

common indexes used to define MSME such as the number of employees, and the 

value of assets and turnovers (Saidi, Uchenna, & Ayodele, 2019). The definition in 

this research adopts the classification based on dual criteria, which are employment 

and assets, not including land and buildings, as follows: 

 “Micro Enterprises are those enterprises whose total assets (excluding land 

and buildings) are less than Five Million Naira with a workforce not exceeding 

ten employees.” 

 “Small Enterprises are those enterprises whose total assets (excluding land and 

building) are above Five Million Naira but not exceeding Fifty Million Naira 

with a total workforce of above ten, but not exceeding forty- nine employees.” 

 “Medium Enterprises are those enterprises with total assets (excluding land 

and building) are above Fifty Million Naira, but not exceeding Five Hundred 

Million Naira with a total workforce of between 50 and 199 employees.” 
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Table 2.1 MSME Categories in Nigeria 

 Size Category Employment Assets (NGN=Million)  

(Excluding land and buildings) 

1 Micro enterprises Less than 10 Less than 5 

2 Small enterprises 10 to 49 5 to less than 50 

3 Medium enterprises 50 to 199 50 to less than 500 

Source: Adapted from SMEDAN (2013). Note: (US dollar equivalent as of 25 

October 2021: USD 1= NGN 411) 

 The Features of MSME in Lagos State Nigeria 

Referring to the scope of the present research, Lagos State is the smallest in 

Nigeria, but it has the highest urban population. Based on the “5UN-Habitat and 

international development agencies estimates,” Lagos State had around 24.6 million 

people in 2015. According to lagosstate.gov.ng6, the population of the state is growing 

10 times faster than that of 32 African nations’ populations combined, and New York 

and Los Angeles. Lagos State is Nigeria’s commercial hub, and it remains the focal 

point of economic activities as it plays a pivotal role in the Nigerian economy. The 

gross domestic product of Lagos is reported to be around 26.7% of the total GDP 

which was NGN 27.125 trillion ($145.141 billion in monitory terms) in 2016 

according to the Lagos Bureau of Statistics. As stated earlier, in Nigeria, the estimated 

number of MSME is at 36,994,578 with a total employment of 57,836,391 and 

contributing 46.54% to the GDP in nominal terms. Among these indicators, only 

Lagos State contributes roughly 27% to the GDP with 3,224,324 million MSME 

businesses in the state which employed 5,577,011 million people according to Ebitu et 

al. (2016) and SMEDAN (2013). These are the considerations for using the Lagos 

State to study the managers’ (owners’) attitudes and behaviors and the motivational 

factors to adopt solar technology for their MSME businesses in Nigeria.  

                                                
5 http://mepb.lagosstate.gov.ng; https://lagosstate.gov.ng/about-lagos (Accessed, October 29, 2021) 
6 https://unhabitat.org/nigeria (Accessed, October 29, 2021) 
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2.2 The Status of Electricity/Power Problems in Nigeria 

Abdullahi et al. (2021) noted that “electricity is crucial to socio-economic 

development, especially in Nigeria, which is one of the biggest economies and most 

populous nation in Africa.” The Manufacturers Association of Nigeria (MAN), and 

the National Association of MSME (Small-Scale Industries), estimated that its 

members spend on average of around NGN 2 billion ($12 million) per week on stand-

alone generators (Aladejare, 2014). To this end, steady and uninterrupted power 

supply propels a nation toward sustainable development. It is of equal importance 

among other economic factors such as land, capital, and labor for the emerging 

economies like Nigeria for industrial purposes, sustaining population growth, and for 

urbanization according to Damasen and Uhomoibhi (2014) and Damasen and 

Uhomoibhi (2012).  

 

 

 

As mentioned earlier, Ezennaya et al. (2014) stated that the estimated installed 

power capacity in Nigeria is at 12,522 megawatts from existing plants; however, only 

around 4,000 megawatts are generated, which is insufficient. The installed power 

capacity demand by projection in Nigeria is expected to grow by 7% between 2010 

and 2030 respectively, while the projected supply by fuel mix shows a comparable 

trend with the demand at both growth rates of 7% and 13% as stated by Oyedepo 

(2012) (see Figure 2.1). The supply and demand of power in Nigeria are at the 

Figure 2.1 Supply Mix of Fuel Demand to GDP. Adapted from Oyedepo (2014) 
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extreme as the demand exceeds supply. Ezennaya et al. (2014) noted that 20,000 

megawatts are needed in order to effectively meet the future power demands of 

energy consumption in Nigeria. From the situation of power presently, less than half 

(40%-50%) of Nigeria’s population has no access to a steady power supply and this 

reveals an extensive market gap between the demand and supply of power in Nigeria 

and therefore represents an urgent need for alternative power sources and efficient 

usage in order to avert the looming energy crises (Ozoegwu, Mgbemene, & Ozor, 

2017). Several scholars have stated that limited numbers of metropolitan cities in the 

developing countries are connected to grids with inadequate electricity access for 

business activities and domestic households (Mekhilef, Saidur, & Kamalisarvestani, 

2012; Ohunakin, Adaramola, Oyewola, & Fagbenle, 2014). 

 

 Local Energy Realities-News on the Power Status in Nigeria 

Figures (2.2, 2.3, 2.4) below represents a glimpse of the instances of the power 

status in Nigeria. The Nigerian power calamity is detrimental to the MSME as 

reported by both local and international news outlets. The cost of running stand-alone 

generators is skyrocketing, making the economic environment difficult and 

challenging for MSME to run their businesses. 

 

7 

                                                
7 https://gazettengr.com/abuja-business-owners-to-pay-tax-for-using-generators/ (Accessed on 25 October 2021) 

Figure 2.2 News on Power Problem-1 
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8 

 

 

 

 

9 

 

 

                                                
8 https://www.aljazeera.com/economy/2021/9/27/power-problems-could-solar-solve-nigerias-electricity-woes 

(Accessed on 25 October 2021) 
9 https://www.ft.com/content/13e73f98-a512-11e7-8d56-98a09be71849 (Accessed on 25 October 2021) 

Figure 2.3 News on Power Problem-2 

Figure 2.4 News on Power Problem-3 
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 On the topic of the power problem killing the MSME and industries in 

Nigeria, Akinwunmi Adesina President of the African Development Bank Group, 

while addressing the Manufacturers Association of Nigeria (MAN) lamented the 

following: 

 

“Paucity of energy was negatively affecting the growth of Nigerian industries. 

According to him, “today, no business can survive in Nigeria without 

generators,” Adesina stated. “Consequently, the abnormal has become 

normal”. “Unless Nigeria decisively tackles its energy deficiency and 

reliability, its industries will always remain uncompetitive.”10 

 

2.3 Generating Electricity Using Solar Energy Technology in Nigeria 

Nigeria’s electricity supply gap with the demand was estimated to be over 76% 

as of the year 2016 (Mohammed, Mustafa, Bashir, & Ibrahem, 2017). The 

government as an important stakeholder has not paid enough attention to the 

opportunities in harnessing renewable energy resources, particularly solar energy to 

improve the sector and to reduce the supply and demand gap (Babakatcha, Yabagi, 

Ladan, & Oladipupo, 2020). The plans of the federal government of Nigeria (FGN) 

regarding power expansion show that the power sector will experience a significant 

change in both the short and medium term. Based on the proposal (see Table 2.2), the 

generation capacity of the grid is forecasted to increase four times by 2030.  

Table 2.2 Current and Future Electricity Mix in Nigeria 

Technology 

Type 

Capacity (MW) 

2003 

Additional 

capacity 

(MW) 2010 

Additional 

capacity 

(MW) 2020 

Additional 

capacity 

(MW) 

2030 

Hydro  1920   4740 5748 

Biomass - - 5 5 

Wind - - 20 20 

Solar PV - - 75 425 

                                                
10 https://www.channelstv.com/2021/10/26/lack-of-electricity-killing-nigerian-industries-adesina/ 
(Accessed, October 29, 2021) 
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Technology 

Type 

Capacity (MW) 

2003 

Additional 

capacity 

(MW) 2010 

Additional 

capacity 

(MW) 2020 

Additional 

capacity 

(MW) 

2030 

Solar Thermal - - 1 20 

Total Addition   7289 8280 12,858 

Cumulative 

Total 

6472 13,761 20,276 29,394 

Source: Adapted from Aliyu, Dada, and Adam (2015) 

According to Aliyu et al. (2015), due to many failed attempts to address the 

power crisis in the country to meet the desperate need for reliable power, the federal 

government of Nigeria might consider solely to further the development of 

conventional electricity technologies (such as coal, oil, and gas) even though it has 

done so for many years without any substantial improvement. The current and future 

energy plans by the FGN still relies on the conventional source (see Figure. 2.5, 2.6), 

which is inadequate, so, the businesses and households in the country must consider 

other sources of power to perform their daily activities. In that case, solar technology 

is one of the alternatives expected to play a vital role in averting the energy problems 

in Nigeria. 

 

Figure 2.5 Total Primary Energy Consumption in Nigeria in 2012 

Source: Emodi and Boo (2015) 
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The U.S Embassy has supported the development of 3,043 megawatts (MW) 

of electricity generation projects in Nigeria through Power Africa projects (see Figure 

2.8) however, the power supply through solar technology is still relatively low (see 

Figure 2.6 and 2.7). 

 

 

Figure 2.7 Generating Capacity by Sources 

Source: USaid.gov11 

 

                                                
11 https://www.usaid.gov/powerafrica/nigeria (Accessed, October 29, 2021) 

Figure 2.6 Nigeria’s Current and Future Electricity Generation Capacity (%) By Fuel 

Source: Emodi and Boo (2015) 
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12 

Figure 2.8 Power for All by USaid.gov 

 

The Power for All Decentralized Renewable Energy program in Nigeria 

supports the implementation of programs and trainings for women to share their skills 

and knowledge in Nigeria’s energy sector. 

 

 Solar Technology Prospects 

Solar technology has led in the annual global installations for the past few 

years and indeed is a very positive development. The good news when talking about 

the long-term perspective is that solar technology continues to take the market share 

of the energy sector globally and it is continuously increasing and there is no end in 

sight as it strives for more improvements in cost competitiveness, and therefore the 

potentials for solar power will only continue to grow (Global Market Outlook: 

Europe, 2017).  

 

                                                
12 https://www.usaid.gov/powerafrica/nigeria (Accessed, October 29, 2021) 
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Figure 2.9 Net Power Generating Capacity Added in 2020 by Main Technology 

Source: Global Market Outlook: Europe (2017) 

 

 

 

 

Figure 2.10 Solar Electricity Generation Cost in Comparison with Other Power 

Sources 2009-2020 

Source: Global Market Outlook: Europe (2017) 
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Figure 2.11 Solar and Renewable Power as A Share of Global Power 2015-2020 

Source: Global Market Outlook: Europe (2017) 

 

 

 

Figure 2.12 Annual Solar PV Installed Capacity 2000-2020 

Source: Global Market Outlook: Europe (2017) 
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Figure 2.13 Solar PV Markets, 2019-2020 

Source: Global Market Outlook: Europe (2017) 

 

According to “Global Market Outlook for Solar Power 2021–2025” Europe 

(2017), these installations of solar technology as depicted in Figure (2.12, 2.13) above 

were mainly in the west and some other countries with no African countries in 

prospect. So factually, the perception toward solar technology is still a blur in African 

countries and Nigeria in particular, and therefore, in order to understand what 

motivates or changes the managers’ (owners’) of MSME attitudes and perceptions 

regarding the adoption of solar technology it is important to explore this phenomenon 

in Africa and in Nigeria precisely. It is imperative to understand why the adoption of 

solar technology is low even at all odds faced each day due to power shortages. Figure 

(2.10) portrays the decreasing price of solar technology, where battery improvement 

for power storage technology is becoming more effective and where other countries 

are embracing it exponentially, except in Africa. Therefore, this research will fill this 

gap to explore the perception and the personality of the managers (owners) of MSME 

in terms of policy support or barriers, attitude toward behavior, their disruptive 

innovation activities, and how awareness-knowledge influences solar technology 

adoption intention. 
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 Solar Technology in Nigeria 

Nigeria and most African countries are located on or near the equator, making 

solar an attractive alternative energy source. Solar technology can be a singular 

solution to the world’s energy needs and the trend of installation is increasing 

elsewhere apart from Africa as depicted above in (Figure 2.12-2.13). Solar technology 

is even more suitable for Nigeria’s energy needs as almost all renewable energies 

originate directly or indirectly from the sun (Ohunakin et al., 2014). The fact that the 

World Bank is investing around 350 million dollars in Nigeria through the rural 

electrification agency speaks volumes for the viability of solar technology according 

to Rural Electrification Agency Report, (201813). Solar power in Nigeria is gaining 

market momentum although it is relatively new, and only forward-looking businesses 

have been able to identify and capture the opportunity for their business.  

There are two kinds of solar technology, “photovoltaic systems” (PV) that 

convert sunlight to electricity, and “solar thermal systems” (ST), which utilize solar 

thermal energy to heat water typically used for washing inside households. The 

benefits of solar technology are numerous for instance, it provides a proven source of 

electricity using technology that has no emissions in operation, and it is readily used 

in urban environments without requiring additional land use which is good for MSME 

that mostly use rented spaces (Faiers, 2009). For the present research, the focus is on 

the type of solar energy system that is installed on top of a building’s roof generally to 

generate power for businesses and households. Figure 2.14 depicts a PV Solar panel 

placed on a rooftop MSME street boutique in Nigeria. 

 

                                                
13 http://rea.gov.ng/wp-content/uploads/2018/08/OVERVIEW-OF-THE-NIGERIA-ELECTRIFICATION-

PROJECT-NEP.pdf (Accessed November 5, 2021) 
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14 

Figure 2.14 Solar Panels Placed on Rooftop Street Boutique 

Source: Editorial Stock Photo - Stock Image | Shutterstock 

 

2.4 Solar Technology 

Solar technology provides energy from the warmth of the sun’s beams, and 

several studies have been carried out to pinpoint reasonable and productive answers 

for containing sun-powered energy (Honsberg & Bowden, 2014). Photovoltaic panels 

and cells produce electricity using silicone that traps daylight sun into power instead 

of warmth: “Photovoltaic means power from the light, photo means light and voltaic 

means power” (Pathania, Goyal, & Saini, 2017). The power generated directly from 

the solar technology is a direct current (DC) and should be changed over to an 

alternating current (AC) for use in businesses and households. According to Pathania 

et al. (2017), inverter solar technology turns the DC power produced by the 

photovoltaic panel and cells into 120-volt AC that is reasonable and prompt for use 

through electrical switches in the building.  

 

                                                
14 AKINTUNDE AKINLEYE/EPA-EFE/Shutterstock Credit: AKINTUNDE AKINLEYE/EPA-EFE/Shutterstock 

(Accessed, October 29, 2021) 
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As mentioned earlier, solar technology harnesses and provides energy through 

the conversion of sunlight using the solar cells in a solar panel. Nigeria is located 

adjacent to the equator and thus has high potential for adopting solar technology on a 

full scale for business activities as well as household energy needs (Aliyu et al., 

2015). Nigeria is in a region where sunlight is distributed evenly throughout the year 

(Ohunakin et al., 2014). According to Ohunakin et al. (2014), the estimate of “annual 

daily average of total solar radiation varies from about 12.6 MJ/m2/day (3.5 

kWh/m2/day) in the coastal region to about 25.2 MJ/m2/day (7.0 kWh/m2/day) in the 

far north, thus making her to have an estimated 17,459,215.2 million MJ/day (17.439 

TJ/day) of solar energy falling on its 923,768 km2 land area. Provided there is an 

estimated average of 18.9 MJ/m2/day (5.3 kWh/m2/day) over a whole year, an 

average of 6,372,613 PJ/year (E1770 thousand TWh/year) of solar energy is estimated 

to fall on the entire land area” (Ohunakin et al., 2014). According to this information, 

Nigeria has sufficient solar radiation to generate viable electricity for both business 

and household usage (Ugulu & Aigbayboa, 2019). 

 

 

 

Figure 2.15 Zone Based Solar Radiation Map of Nigeria adapted from (Aliyu et al., 

2015) 
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2.5 Political and Social Challenges in the Energy Sector of Nigeria 

The enormous energy supply problems including poor quality of power supply 

and services faced by Nigerians and several other African countries, are 

insurmountable. The government’s inability to show commitment through effective 

policies to stimulate and encourage more private investment in the energy sector is 

alarming (Doe & Emmanuel, 2014; Mkhwanazi, 2003). Policies can create 

opportunities or barriers through government political will, and legislative, regulatory, 

and legal issues governing renewable energies. In order to emphasize the political 

issues in the energy sector, Abdullahi et al. (2021) noted that the political will through 

policies for good governance and frameworks to make potential solar technological 

elements a reality are lacking. Nigeria’s political elites have conflicting interests in 

developing and managing alternative sources of power, especially regarding 

renewable energy such as solar technology, and as a result, the adoption of the 

technology in large-scale projects by the government is low (Ozoegwu et al., 2017).  

 

Aside from the political issues, social hurdles also exist in the energy sector 

saga in Nigeria. There are socio-cultural attitudes, perceptions, and little knowledge-

awareness about solar technology in Nigeria as noted by Abdullahi et al. (2021). 

Nigeria has roughly 350 different ethnic groups consisting of the Hausas, the Igbos, 

and the Yoruba as the majority in the country. Among these different groups, strong 

ethnic beliefs in terms of tribe, religion, and gender, etc. influence attitudes, behavior, 

and perceptions among tiers and ultimately solar technology acceptance (Aliyu et al., 

2015; Mesthrige & Kwong, 2018). Additionally, lack of knowledge-awareness about 

solar energy initiatives and benefits in Nigeria has considerably affected the adoption 

intention. There have been few awareness campaigns to change people’s mindsets, 

their behaviors, and perceptions and to provide the potential adopter with knowledge 

about solar benefits (Kar, Sharma, & Roy, 2016). 
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Table 2.3 Key Actors Engaged in the Nigerian Energy Sector 

Actor group Details 

Donors and NGO’s They are supporting the implementation of solar 

programs in Nigeria (e.g., USaids.gov and World 

Bank). 

Private sector MSME businesses, households, solar companies. 

Also, private actors in the wider electrical subsector 

(e.g., private distribution company, generators, etc.). 

Government  Government officials promoting increased electrical 

usage through decentralized solar technology and grid 

extension. Also, they are the energy regulatory body. 

Government micro-finance institutions provide loans 

to potential solar technology adopters. 

Academics/Academia’s Researchers from different universities and scholars 

explore this topic and promote the use of solar 

technology in Nigeria. 

Source: Author’s Own Elaboration  

 

2.6 Chapter Summary 

This chapter has provided an overview of MSME in Nigeria and Lagos State 

in particular, the energy situation in Nigeria, perceived attitudes toward solar 

technology adoption as well as the political and socio-cultural influences regarding 

the hurdles in the energy sector. Furthermore, key actors engaged in the energy sector 

in Nigeria were portrayed; however, based on the scope of this study, the author 

investigated an individual unit of analysis—managers (owners)—of MSME solar 

technology adoption intention, which will be beneficial to other stakeholders as 

identified for effective policies from the consumer’s perspective. These issues and 

other factors are presented in the next chapter, a review of the literature in detail.  
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LITERATURE REVIEW AND CONCEPTUAL FRAMEWORK 

 This chapter reviews all of the relevant literatures for this study, including the 

related theories and concepts related to the variables of this research. The first part of 

this chapter presents the dependent and independent variables, which are: 

opportunities or barriers, awareness-knowledge, attitudes (behavior) toward solar 

technology, and disruptive innovation activities in relation to solar technology 

adoption intention. The second part depicts the conceptual framework, the 

relationships among the variables, and the research hypotheses of the study, discussed 

in detail. 

 

3.1 The Concept of Solar Technology Adoption Intention 

According to Hai (2021), "intention refers to a course of action or plan that an 

actor considers necessary, and thus intends to undertake to accomplish a certain 

behavior.” Further,  Faiers (2009) stated that “the adoption of innovations is a point in 

time when the adopter of an innovation decides to use the innovation in question.” 

Intention can be defined as a motivational factor and willingness of a person to 

engage in certain behavior (Ajzen, 2002b). A great deal of research has been 

conducted to explore the intention of people to adopt new technology (e.g., Chen, 

2014; Claudy et al., 2015; Claudy et al., 2013; Wolske et al., 2017). Intention is a 

fundamental process in new technology adoption and many scholars have sought to 

explain, describe, and predict how consumers will respond to new innovation (Claudy 

et al., 2015). For businesses and policy decision-makers, understanding the factors 

and the psychological processes of the attitude toward solar renewable energy 

adoption is vital (Claudy et al., 2013). The vitality of solar technology adoption 

intention goes beyond stabilizing business activities for MSME to achieving those 

activities in a sustainable way by reducing the heavy reliance on fossil fuels and 

greenhouse gas emissions. On that regard, Yergin (2012) contended that the wide 
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adoption of solar technology is not feasible between the present day and 2030, and 

therefore it is imperative to explore this topic in order to understand the cognitive 

reasoning in terms of micro, small, and medium enterprise in Nigeria’s context for 

taking the opportunity to adopt or not to adopt solar technology in the businesses there 

(Prothero et al., 2011; Westaby, 2005). 

 

Ajzen (1991) and Kaiser, Wölfing, and Fuhrer (1999) theory of planned 

behavior and the theory of reasoned action respectively suggested that attitude 

influences behavior and is facilitated by intention as stated by Chen (2014). 

According to Bratman (1992), “intention is a mental state that represents a 

commitment to carrying out an action or actions in the future. Intention involves 

mental activities such as planning and forethought.” Additionally, intention is defined 

as a state of mind that directs the attention of people to act on something (Vesalainen 

& Pihkala, 1999). Intention to adopt new technology for business purposes is a 

targeted, planned, and meditated behavior (Krueger, Reilly, & Carsrud, 2000). Ajah 

and Chaipoopirutana (2014) and Garba, Kabir, and Nalado (2014) stated that intention 

is the process of finding information to understand how new tools (new technology) 

work and to decide to adopt them or not in a new venture. 

 

Furthermore, Antioco and Kleijnen (2010) and Kleijnen, Lee, and Wetzels 

(2009) stated that people are motivated differently and their attitude toward new 

technology adoption is influenced by their intentions (Krueger et al., 2000). In 

addition, Rogers (1962) defined innovation adoption as an activity by which people 

individually or as a private or public organization manager acting on their decision-

making capacity have adequately acquired the necessary knowledge of innovation and 

therefore form an attitude toward the innovation and have decided to adopt or reject 

the innovation, to implement the new idea, and to confirm to his or her decision. 

Additionally, with the growing prominence of innovation adoption particularly eco-

friendly innovation such as solar technology, there is an increasing number of 

scholars exploring the antecedents and concerns of eco-innovation (e.g., Forcadell, 

Úbeda, & Aracil, 2021; Horbach, 2016; Long, Chen, Du, Oh, & Han, 2017; 

Rexhäuser & Rammer, 2014; Sanni, 2018). 
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This study adopted the concept “intention” where it is defined in accordance 

with the application of solar technology adoption. Therefore, the definition of solar 

technology adoption intention in this research is the managers (owners) of a micro, 

small, and medium enterprise that are affected or are faced with the decision 

(intention) to adopt solar technology as an alternative source for power supply in 

Nigeria.  

Table 3.1 The Definitions of Solar Technology Adoption Intention and Innovation 

Authors Definitions 

(Ajzen, 2002b) 

 

- “Intention is defined as a motivational factor 

and willingness of a person to engage in 

certain behaviour.” 

- “Intention is a mental state that represents a 

commitment to carrying out an action or 

actions in the future.” 

(Ajah; Garba et al., 2014) - “Intention is the process of finding 

information to understand how new tools 

(new technology, innovative product) works 

and to decide to adopt or not to adopt solar 

renewable energy technology.” 

(Rogers, 1962) - “Innovation adoption is an activity by which 

people through knowledge makes decision to 

acquired innovation and form an attitude 

toward the innovation and decides to adopt or 

reject the innovation.” 

(Han & Chen, 2021) - Eco-innovation (solar technology) “the 

production, assimilation or exploitation of a 

product, production process, service or 

management or business methods that are 

novel to the firm (or an MSME) and which 

results, throughout its life cycle, in a 



 36 

Authors Definitions 

reduction of environmental risk, pollution 

and other negative impacts of resource use 

(including energy use) compared to relevant 

alternatives.’’ 

(Hizarci‐Payne, İpek, & 

Kurt Gümüş, 2021) 

- “Eco-innovation has been interchangeably 

used as technology innovation, green 

innovation, sustainable innovation, and 

‘environmental innovation.’’ 

 

3.2 Perception of Managers (Owners) of MSME Toward Policy Support 

or Barriers to Solar Technology Adoption Intention 

Perception deals with the way things are perceived, and understood and 

interpreted. The perceptions of managers (owners) of MSME using an innovative 

product such as solar technology is of interest in this research context, because their 

attitude or behavior is predicted by how they perceive the benefits of the attributes of 

the innovation (Al‐Gahtani, 2003). According to Setyawati (2020), perceptions of 

public and private sectors are identified as socioeconomic environments connected 

with a willingness to adopt solar technology due to perceived benefits or not to adopt 

it due to perceived barriers for installing solar systems. In the literature, there is 

limited research on the perception of a centralised energy policy system that creates 

opportunities or barriers in Nigeria and other countries such as Indonesia (Setyawati, 

2020). Perception in this research means the MSME managers’ (owners’) perceived 

policy support or barriers, and the perceived benefits or costs as reasons to adopt or 

not to adopt solar technology in Nigeria.  

 

To further elaborate on the perceived policy support or barriers, Jackson 

(2005) stated that external conditions that affect the behaviors of consumers are 

institutional constraints and the availability of government fiscal policies or regulatory 

incentives that can either create support or barrier (expedients or restraints) for pro-

renewable energy adoption behavior. According to Press and Arnould (2009), “lock-
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in” is a term that is used regularly in the context of external environmental conditions 

that limit (creates barriers as used in this research) the consumer’s opportunities to 

exercise certain behavior. Although much research has been conducted on what 

factors influence solar renewable energy technology adoption, the investigation of 

what deters people and businesses from adopting renewables is still limited in the 

literature (Bang, Ellinger, Hadjimarcou, & Traichal, 2000; Kleijnen et al., 2009; 

Prothero et al., 2011; Steg, Dreijerink, & Abrahamse, 2005). In the current research, 

opportunities refer to the reasons for adopting solar renewable energy technology 

including financial benefits, independence from the national grid, and other reasons, 

whereas the government policies creating environmental barriers, perceived cost 

barriers, and risk barriers, and difficulties accessing finances and others are reasons 

against solar renewable energy technology adoption. 

 

 To further elaborate on government policy as environmental support or 

barriers, Goodstein and Lovins (2019) stated that solar technology is not a smart 

phone that consumers just go to stores to buy, and that consumers are used to getting 

energy from a grid that is reliable. However, this is the opposite in Nigeria, where any 

form of energy from the government is in limited supply due to the deficit in the grid 

power structure as evidenced in chapters one and two of this research. According to 

Goodstein and Lovins (2019), people that are used to getting energy from the 

government grid that they perceive as consistent or reliable and people that have 

inconsistent energy source but rely on stand-alone generators are difficult to change 

their behavior. The studies conducted by Caird, Roy, and Herring (2008) and Faiers 

(2009) showed that there is relatively low renewable energy technology adoption 

intention when compared to other conservative energy sources  due to legislative 

barriers. 

 

Nigeria and other developing countries that have power deficits as evidenced 

by Geels (2014) have numerous proposals on increasing taxes on fossil fuel stand-

alone power generators (see Figure 2.2), which are the major sources of energy utility 

for small businesses in Nigeria but have been abortive. It is such a big industry, 

particularly in Nigeria, that the banks finance them, the insurance companies insure 
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them, and the importers of such generators are exceedingly politically active and 

powerful. The elected and non-elected government officials lobby themselves because 

they are the owners of those businesses, so they will resist rapid solar transition; this 

is similar to the politics regarding favorable coal policy over renewables, that raise the 

costs for consumers in US reported by Dan Gearino, (2019)15 According to Emodi 

and Ebele (2016), Nigeria’s barriers to renewable energy adoption are influenced by 

many factors that includes but not limited to, government legislation and regulations, 

lack of capital investment, lack of fiscal incentives, politics and policy strategy, as 

well as the environmental support programs. 

 

Although there has been a significant advancement in solar technology that 

has reduced overall costs, the up-front payment is still considered to be a barrier, 

especially for micro and small businesses in a financially constrained economy such 

as Nigeria. The MSME that are the end users of renewable solar energy technology in 

the present study encounters different challenges in accessing credits and the limited 

availability of micro financing both from the government and commercial institutions 

in Nigeria. If smaller businesses intend to adopt solar technology using credit 

financing, they are faced with high interest rates and unsupportive vendors who by 

themselves are also facing similar barriers. There is also poor frameworks designed 

and implemented in terms of legislation and regulations which are ambiguous, and 

this hinders the market growth (Efurumibe, 2013; Sambo, 2010; Stokes, 2013). 

According to Ebitu et al. (2016), the authors contended that, MSME dominate 

Nigeria’s economy, and therefore government support is needed in the area of 

infrastructural development such as basic amenities and public utilities in order to 

spur economic activities particularly in the energy sector to curb the inadequate power 

deficits that have been exacerbated recently by the lack of government financial 

support of these small businesses (Mambula & Sawyer, 2004). The lack of adequate 

financial support is restricting business activities and affects the smaller businesses 

the most because they mostly rely on fossil fuel small generators to power their 

                                                
15 https://insideclimatenews.org/news/20122019/ferc-pjm-grid-coal-subsidy-ruling-renewable-energy-nuclear-

illinois-pennsylvania-climate-change/ (Accessed, October 29, 2021) 
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businesses. The operating environment is therefore made difficult for small MSME 

under these conditions. Thus, this research argues that these factors influence MSME 

managers (owners) mindsets to consider adopting solar technology as an alternative 

source of power to operate their businesses under such an inadequate environmental 

constrained economy. 

 

 Opportunities: Reasons for Solar Technology Adoption Intention 

In addition to policy support, scholars have identified benefits as a key factor 

that influences solar technology adoption intention. For instance, Caird et al. (2008) 

stated that “the adopters of energy efficiency measures do so for many reasons; 

basically, from their research the main drivers were saving energy, reducing fuel bills 

and concern for the environment.” Additionally, other instances such as perceived 

benefits were identified by Kim et al. (2014) and Chen, Lin, and Cheng (2013), who 

posited that an individual’s perceived benefit is pointedly linked with the individual’s 

attitude toward new solar technology. The consumer’s perceived technology benefits 

directly or indirectly influence their behavior and attitude toward adoption intention 

of the new technology (Mathieson, 1991). Claudy et al. (2013) postulated that, 

economic, environmental, and independent benefits are factors that influence the 

reason for adoption (Loveldy et al., 2021). In addition, Garcia, Bardhi, and Friedrich 

(2007) and Kleijnen et al. (2009) stated that, when consumers see solar technology 

products as having potential benefits aligned to their beliefs and values, they will 

embrace and adopt the technology. Starr (1969) contended that when the perception 

of the public toward technology enhancement is positive due to the perceived benefits 

of the new technology to better their quality of life, they tend to adopt that product. 

 

 Barriers: Reasons Against Solar Technology Adoption Intention 

Consequential to policy barriers, “cost barriers,” the perceived cost of solar 

technology, has been one of the main reason against adoption (Board, 2020). Alam et 

al. (2014) defined cost as "the cost of the initial investment to install and set up the 

solar technology system as well as the maintenance costs over time.” Museli and 

Navimipour (2018) stated that potential consumers are concerned about the cost 

associated with new technology. Fundamentally, in support of the meaning of costs, 
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Pham and Ho (2015).stated that perceive cost is the cost in monetary terms that an 

individual will spend to adopt and use new technology. When perceived as less 

expensive innovation, the adoption intention is most likely (Tornatzky & Klein, 

1982). Concurring with other scholars, Kim, Ferrin, and Rao (2008) indicated that 

cost includes monetary aspects as well as time and emotional effort. Perceived cost 

has been identified among numerous issues attributed to new technology development 

as one of the most important factors relating users’ attitudes and perception (Wu & 

Wang, 2005). Factually, when estimating the consumers adoption intention, potential 

consumers usually compare the perceive benefits against the perceived cost of the 

technology (Park & Ohm, 2014) and this cost issue is also applicable to solar 

renewable energy technology (Kim et al., 2014).  

 

The concept of cost is vital as it pertains to development and improvement 

costs, initial costs, and maintenance costs which have a huge impact on renewable 

energy technology development and distribution (Hartmann & Ibáñez, 2007). Cost as 

perceived includes both monetary and psychological as well as the opportunity costs 

associated with the perceived benefits of the energy technologies as indicated by 

Hartmann and Ibáñez (2007). Moreover, some researchers have stated that perceived 

cost is among the most influential variables in energy efficiency (Oxera, 2006; Reddy 

& Painuly, 2004). In addition, Caird et al. (2008) and Faiers (2009) posited that there 

is relatively low renewable energy technology adoption intention when compares to 

conservative energy source due to high capital costs. 

 

 Claudy et al. (2013) postulated that cost, risk, and incompatibility barriers 

negate the reason not to adopt solar technology. According to Claudy et al. (2015), 

barriers are a resistance factor. They identified two resistance factors, the functional 

and the psychological barriers as reason against solar technology adoption. First, the 

functional barriers are: 1) usage barriers which are defined as the “degree to which an 

innovation is perceived as requiring changes in consumer’s routines” (Ram & Sheth, 

1989); 2) value barriers are defined as the “degree to which an innovation’s value-to-

price ratio is perceived in relation to other product substitutes” (Molesworth & 

Suortti, 2002); and 3) risk barriers are defined as the “degree of uncertainty in regard 
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to financial, functional and social consequences of using an innovation” (Herzenstein, 

Posavac, & Brakus, 2007). Secondly, the psychological barriers include: 1) tradition 

and norm barriers which are defined as the “degree to which an innovation forces 

consumers to accept cultural changes” (Herbig & Day, 1992), and 2) image barriers 

which are defined as the “degree to which an innovation is perceived as having an 

unfavorable image” (Ram & Sheth, 1989).  

 

 

Figure 3.1 Barriers to Solar Technology Adoption 

Source: Molesworth and Suortti (2002) 

 

Loveldy et al. (2021) postulated that values and beliefs are different from 

“reasons” with regards to the consumer’s behavior toward the intention to adopt solar 

technology. The reasons are more concrete and specific, but does not happen 

autonomously, rather, it is influenced by the consumer’s perceived benefits and value 

(Claudy et al., 2015; Claudy et al., 2013; Westaby, 2005). The reasons happen in the 

consumer’s cognitive development by values and beliefs information processes, 

which directly affects the reason to adopt or not to adopt. Accordingly, consumers 

might decide not to adopt solar technology due to the lack of funds. According to 

Stern (2005), due to the huge external constraint such as social norms, financial 

resources, lack of specific knowledge or availability of limited experiences faced by 

individuals, the explanatory power of value tends to decline. 

 

 Berchicci and Bodewes (2005) posited that high resistance to solar technology 

adoption does not come as a surprise as innovation by nature necessitates that 

consumers need to accept performance, design, and price changes. New products also 

deter consumers from changing their behaviors and routines (Garcia et al., 2007). 

Laukkanen, Sinkkonen, Kivijärvi, and Laukkanen (2007, p. 420) stated that 
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“innovation means change to consumers, and resistance to change is a normal 

consumer response that has to be overcome before adoption might begin/occur.” For 

instance Ram and Sheth (1989, p. 6) contended that “innovation resistance is the 

resistance offered by consumers to an innovation, either because it poses potential 

changes from a satisfactory status quo or because it conflicts with their belief 

structure or they perceived no potential benefits of the product.” Furthermore, other 

researchers such as Kleijnen et al. (2009) and Herzenstein et al. (2007) have 

suggested that new products such as solar technology are initially rejected because of 

the barriers that consumers perceive toward adopting the innovative solar technology. 

The elements identified above are either drivers (opportunities) or barriers. The 

drivers support solar technology deployment and adoption, while barriers impede 

solar technology deployment and adoption (Sakolsatayatorn, 2018). 

Table 3.2 The Definitions of Policy Support or Barriers, Opportunities or Barriers 

(Reasons for or Against Solar Technology Adoption) 

Authors Definitions 

(Loveldy et al., 2021) - “Consumers may decide to adopt or not solar 

technology due to the lack of funds.” 

(Jackson, 2005) - “External conditions that affect the behaviour 

of consumers like social norms, institutional 

constraints, or the availability of government 

fiscal policies and or regulatory incentives can 

either create an opportunity or barrier.” 

(Press & Arnould, 2009) - “External environmental conditions that limits 

consumer’s opportunities to exercise certain 

behaviour.” 

(Emodi & Ebele, 2016) - “Barriers to renewable energy are influenced 

by many factors that includes but not limited 

to, government legislation and regulations, 

capital investment, fiscal incentives, politics 

and policy strategy, environmental support 

programs.” 
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Authors Definitions 

(Claudy et al., 2013) - “Economic, environmental, and independence 

benefits are factors that influences the reason 

for adoption whereas, cost, risk, and 

incompatibility barrier negate reasons not to 

adopt solar renewable energy technology.” 

 

3.3 Manager’s (Owner’s) Mindset/Attitude Toward Solar Technology 

Adoption Intention 

Ajzen and Fishbein (1975) and Ajzen and Fishbein (2005) theory of planned 

behavior (TPB) defined attitude as “the perceived level of positive and negative 

impressions toward acting on the particular behavior.” They stated that attitude is a 

predisposition learned to respond in a certain way either as favorable or unfavorable 

to a given object. According to Guzmán‐Alfonso and Guzmán‐Cuevas (2012), a 

persons’ attitude takes into consideration a special behavior as favorable that 

encompasses affective and cognitive experiences throughout his/her lifetime. In 

addition, Ajzen (2002a) and Shaver (2003) postulated that one’s attitude toward 

explicit behavior is the degree by which an individual has a favorable evaluation of 

the said behavior. An individual’s attitude can change over time as situations change 

based on his or her interaction with the environment (Robinson, Stimpson, Huefner, 

& Hunt, 1991). Businesses, individuals, and households portray different attitudes 

about what constitutes a favorable energy source and their response toward solar 

technology as an alternative source of electricity. Until recently, the voluntary rate of 

purchase intention of solar technology was lower than one percent stated by Bird, 

Wüstenhagen, and Aabakken (2002); however, a fair number of potential consumers 

have expressed a positive attitude toward adopting solar technology as a green energy 

source (Hansla, Gamble, Juliusson, & Gärling, 2008).  

 

According to Roe, Teisl, Levy, and Russell (2001), managers (owners) of 

MSME are searching among differentiated energy sources, the most reliable and cost 

efficient energy source, and therefore it is imperative for government policy-makers, 
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and other energy suppliers to attempt to improve the perceived attitude of consumers 

toward the benefits, system quality, and trust of energy suppliers (Blose & 

Tankersley, 2004; Grönroos, 1984; Senia, 2002). Solar technology advancement in 

recent years has been tremendous, as depicted in Figure (2.8 and 2.10), and therefore 

policy-makers and energy suppliers must consider the real needs of consumers to be 

able to adequately satisfy them and to sustain the environment and the market (Kim et 

al., 2014). According to Wolske et al. (2017), solar technology adoption is influenced 

by consumers perception. MSME managers (owners) evaluate the cost and benefits of 

an innovation relative to their businesses, leading them to either perceive solar as 

favorable or unfavorable, thereby influencing their attitude toward solar technology 

adoption or deciding to maintain the status quo using a fossil fuel stand-alone 

generator as their main source of energy. An innovation must be perceived as having 

relative benefits and advantages such as financial, quality, environmental, and or 

social over the old conventional sources of energy for attitudes to change to the 

positive (Wolske et al., 2017).  

 

The theory of reasoned action, the theory of planned behavior, and the 

technology acceptance model (TAM) are the three intention based models that focus 

on the identification of the determinants of intentions and the relationships of 

constructs and variables regarding innovation usage (Khor, 2014). Aside from the 

policy support or barriers that are external and contextual factors and cannot be 

changed personally, the personal attitudes that relate to personal capabilities and 

habits or routines influencing adoption intention are of particular interest to macro 

marketers and policy-makers (Claudy et al., 2013). Therefore, TPB was incorporated 

in this research in order to understand the attitudes of the private sector (managers-

owners of MSME) toward solar technology adoption intention. This study adopted the 

TPB to investigate the intention that has been adopted by several proponents in the 

literature in order to understand interests or intention (e.g., Claudy et al., 2013; Kim et 

al., 2014; Loveldy et al., 2021) and not actual adoption due to the scope of the 

research and the constraints in follow-up to identify the actual behavior in a large 

sample size and using the convenience sampling technique. Apart from TPB, the 

theory of reasoned action has also been used to explain the attitudes and perceptions 



 45 

of consumers toward the new technology. TRA is defined as a behavior exhibited by a 

particular individual that is projected by the attitude of that individual (Hale, 

Householder, & Greene, 2002; Wolske et al., 2017). Moreover, other researchers, for 

example Ajzen and Fishbein (1975) and Ajzen and Fishbein (2005) stated that 

consumers’ psychological evaluation influences their attitude toward behavior. 

Concurring with these facts, Kasperson, Kasperson, Pidgeon, and Slovic (2013) 

indicated that solar technology occasionally can be considered to have intrinsic risks 

associated with it and therefore it is crucial to understand the attitude of the managers 

(owners) of MSME toward solar technology. 

Table 3.3 The Definitions of the Manager’s (Owner’s) Mindset/Attitude Toward Solar 

Technology 

Authors Variables Definitions 

(Ajzen & Fishbein, 

1975, 2005) 

 

 

 

 

 

Mindset/Attitude 

Toward Solar 

Technology 

- “The perceived level of positive and 

negative impressions toward acting 

on the particular behaviour.” 

- “Attitude toward explicit behaviour 

is the degree by which an individual 

has a favourable evaluation of the 

said behaviour.” 

(Ajzen, 2002b; 

Shaver, 2003) 

 - “The public attitude is referred to as 

the users’ evaluative integration 

when they cognitively utilize 

particular technologies which is 

mainly determined by both cognitive 

perceived risks and benefits.” 
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3.4 Manager’s (Owner’s) Mindset and the Level of Awareness-

Knowledge of Solar Technology 

  Board (2020) defined awareness as “the degree to which users are conscious 

of the current new technology benefits and weaknesses and they can keep track of 

updates on new technologies” and this basically plays a key role in technology 

adoption. Scholars (eg., Rogers & Shoemaker, 2001) established that consumers go 

through “a series of processes in knowledge, conviction, decision and confirmation 

before they are ready to adopt a new product or service”. Technology adoption or 

rejection always begins when the potential user becomes aware of the new innovative 

technology (Rogers & Shoemaker, 2001). Many previous studies on awareness and 

knowledge advocated that the more knowledgeable potential users are, the more 

willing they are to adopt solar technology (Howard & Moore, 2002). Knowledge is 

information in action.  

 

In addition, Olney and Bryce (1991) postulated that “failure to act in concert 

with attitudes may be due to a lack of information or knowledge to make informed 

decisions.” Basically, those consumers with a low level of knowledge make wrong 

decisions due to potential confusion; however, consumers with high objective or 

subjective knowledge are more likely to exhibit positive behavior toward 

environmentally friendly products such as solar technology (Ellen, 1994). McCormick 

(2004) stated that the procedural and conceptual are the two types of technological 

knowledge. He indicated that procedural knowledge incorporates things such as 

design, planning, optimization, problem solving, systems analysis, modelling, 

heuristics, and strategic thinking with regards to knowledge about new technology. 

The information that consumers have at their disposal is frequently incomplete due to 

factors such as low cognitive capability or lack of product information as external 

factors (Haugtvedt, Machleit, & Yalch, 2005). 

 

As indicated by Halder et al. (2013), knowledge is “fluid mix of framed 

experience, values, contextual information, and expert insights,” which in the context 

of this study is the prior knowledge of the owners or managers of MSME toward solar 



 47 

technology. Previous researchers (e.g., Dincer, 2000; Karytsas & Theodoropoulou, 

2014; Zografakis et al., 2010) argued that, in order to create a positive image of solar 

technology and its acceptance in the society, public knowledge and adequate 

awareness are fundamental. According to Abrahamse, Steg, Vlek, and Rothengatter 

(2005), businesses and households that have high knowledge and information are 

more likely to adopt solar technology. Concurring with that, Faiers (2009) indicated 

that one of the factors for relatively low solar technology adoption intention when 

compared to conservative energy sources are in part due to low levels of knowledge 

and awareness. Consumers’ behavior are determined by their values and knowledge 

(Kaiser et al., 1999). 

 

Ellen (1994) emphasized the actuality of a higher level of knowledge as an 

essential factor predicting pro-environmental and pro-social behavior. Promoting 

renewable energy technology projects will further contribute to the achievement of 

objectives set by stakeholders, which include motivating the local public acceptance 

of solar technology (Van Rijnsoever & Farla, 2014). Additionally, other authors  have 

supported the sentiment that consumer awareness and sufficient knowledge about 

solar energy technology (Halder et al., 2013; Karytsas & Theodoropoulou, 2014) are 

essential. Awareness-information dissemination from stakeholders to MSME 

activities is very poor: “The current knowledge dissemination system is limited in its 

outreach and there are needs to develop a better communication strategy and use of 

new age media tools,” according to the SMEDAN (2013) report on MSME in Nigeria. 

Table 3.4 The Definition of the Level of Awareness-Knowledge of Solar Technology 

by MSME Managers (Owners) 

Authors Definitions 

(Board, 2020) - “The degree to which users are conscious 

of the current new technology and its 

benefits and weaknesses can keep track of 

updates on new technologies.” 

(Faiers, 2009) - “An adopter’s exposure to a new 
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Authors Definitions 

innovative technology and begins to 

develop knowledge of how it functions.” 

(McCormick, 2004) - “A heuristics strategic thinking with 

regards to knowledge about new 

technology.” 

(Davenport & Prusak, 1998; 

Halder et al., 2013) 

- “Knowledge is the fluid mix of framed 

experience, values, contextual information, 

and expert insights.” 

 

3.5 Disruptive Innovation and Sustainable Energy Transformation 

(Solar Technology) 

  Thomond, Herzberg, and Lettice (2003) stated that "disruptive innovation, 

disruptive technologies and disruptive business strategies are emerging and 

increasingly becoming a prominent business term that are used to describe a form of 

revolutionary change.” Disruptive innovation is defined as “a technology, product or 

process that creeps up from below an existing business and threatens to displace it” 

(Thomond et al., 2003). Accordingly, Green and Newman (2017) stated that 

obsolescence has been equated with technology throughout history. Once new 

innovative technology is introduced into the market, the old one becomes obsolete 

and the new one replaces the others. DI technology has an influence on managers 

(owners) of MSME perception in terms of adopting solar technology because of their 

perceived intrinsic value for operational efficiency and effectiveness (Siegel, 2003). 

Initially, traditional fossil stand-alone generators which are the dominate (incumbent) 

energy source in Nigeria, saw a slight increase in solar technology as a “bubble” that 

would not be sustained for the long term (Green & Newman, 2017). DI theory has 

gained a lot of interest recently among innovators, researchers, and practitioners alike 

since the introduction of the concept (Christensen, McDonald, Altman, & Palmer, 

2018; Shang et al., 2019). Moreover, Sadiq, Hussain, and Naseem (2020) indicated 

that DI can change the market status quo dramatically and overturn incumbents by 

creating new market dynamics (Christensen & Bower, 1996).  
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In accordance with other scholars, Shang et al. (2019) stated that scholars from 

different disciplines, particularly management scholars, have demonstrated an 

immense effort to study the factors that influence disruptive innovation. DI theory 

since its inception has proved to be an influential tool for managers of small and large 

enterprises as well as young entrepreneurial businesses as a way of understanding and 

thinking of innovation as a capable powerful growth-driven instrument (Christensen, 

Raynor, & McDonald, 2015). Therefore, this research basically argues that, when 

managers (owners) of MSME ignore or fail to recognize the potential of solar 

technology and adopt it, this might lead to a loss of customers (Business) (Lucas Jr & 

Goh, 2009), but adopting solar technology to meet customers’ needs and to improve 

efficiency can lead to sustainability and maintaining market shares and footholds 

(Christensen et al., 2015).  

 

DI technology can either be perceived as an opportunity or threat to MSME 

businesses depending on the disruptive innovation activities of the business manager 

(owner). In this sense, if managers (owners) recognized DI as an opportunity as viable 

with potential benefits to their business, it will motivate and give the managers 

(owners) reason(s) to adopt solar renewable technology and vice versa. Interestingly, 

from the technological viewpoint, businesses that fail to recognize and adopt new 

technology could die out or be displaced because of disruptive technology according 

to Christensen (2013). As argued by Adams et al. (2014), the new innovative 

technology will disrupt the old market by altering a change in value perceived by the 

consumers. Furthermore, DI technology market is divided in terms of cost and 

quality, and consumers assess the quality subjectively based on their perception of the 

new technology costs, its reliability, and convince (Adams et al., 2014). In the quest 

to reduce ambiguity regarding the theory of DI technology, Kumaraswamy, Garud, 

and Ansari (2018) explored and expanded the meaning of the concept to include 

different aspects such as the relational, framing, and the evolutionary and temporal. 

Moreover, Christensen and Raynor (2003) defined DI according to two types: new 

market and low-end disruptive innovation. The low-end from the dynamic perspective 

of disruptive innovation takes the foothold and the new markets grow continuously 

and eventually replace the mainstream market (Christensen & Raynor, 2003). 
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Essentially, DI is a technology, a product and a process that gradually threatens the 

existence of incumbent businesses, a definition from a static perspective by Rafii and 

Kampas (2002). 

 

In addition, Nagy, Schuessler, and Dubinsky (2016) defined DI from a 

creative point of view as a market evolution that provides new capabilities, a distinct 

technical normal and a new form of business innovation ownerships. Ghezzi, 

Gastaldi, Lettieri, Martini, and Corso (2016) argued that internal determinates such as 

business size, age, its resource allocation for investing for new technology (Karimi & 

Walter, 2015), its culture (Govindarajan & Kopalle, 2006a, 2006b), as well as the 

personality/attitude of managers are factors that influence disruptive innovation 

(Lettice & Thomond, 2008; Shang et al., 2019). DI is applicable in the developed 

countries as well as the developing countries such as China stated by Wan, 

Williamson, and Yin (2015); however, the topic has been researched mostly in the 

developed countries. Only until recently have the emerging economies have gained 

momentum on the DI topic (Li, 2013). 

 

 Disruptive Innovative Activities 

As depicted above, adopting innovative product such as solar technology is 

essential for enterprises, particularly MSME, to succeed in an ever-changing 

environment. To that effect, Chen et al. (2017) posited that DI is one of the factors 

that poses challenges to MSME that are mostly at a disadvantage in innovation. They 

also argued that DI opens opportunities for MSME to take advantage of in order to 

overcome the incumbent large companies. According to Christensen (1997) and 

Herrmann, Gassmann, and Eisert (2007) “disruptive innovation may deviate from the 

mainstream market by introducing a product or service that meets the needs of low-

end or new users.” That is, such a product or service will occupy low-end and new 

markets, and then disrupt or gradually replace existing mainstream products, services, 

or business models, and the MSME in Nigeria represent the low end and or new users. 
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Both internal and external factors have influenced MSME disruptive 

innovation activities. To begin with the external factors, Chen et al. (2017) indicated 

that government support through the introduction of a favorable innovative 

environment influences the MSME managers’ (owners’) DI  activities in China. 

Basically, the government’s policy could be supportive and motivational via effective 

instruments such as tax deduction and exemption, preferential loans, and fiscal 

subsidies or barriers to disruptive innovation (Dedehayir, Nokelainen, & Mäkinen, 

2014; Ruan, Hang, & Wang, 2014). The roles of MSME in the economy are vital and 

cannot be overemphasized and yet they are disadvantaged in terms of catching up 

with large companies regarding DI adoption due to their small size, limited funds, 

information, channels and others, and therefore--- government support in providing 

channels for resources is crucial for managers (owners) of MSME DI activities as 

indicated by Chen et al. (2017). 

 

Secondly, the internal factor is the managers’ (owners’) of MSME personality 

attributes regarding new innovation and their personal willingness in DI technology 

adoption process. Vowles, Thirkell, and Sinha (2011) argued that individuals’ 

charismatic behavior, which will overcome the resistance of negative attitudes toward 

an idea, is needed in DI adoption. The willingness of managers (owners) to pursue 

innovation and to accept change revolves around their personal characteristics, which 

are an important factor in deciding to adopt technology for strategic orientation of 

MSME. Mangers (owners) of SMEs occasionally become involved in innovation 

activities, and they take proactive steps to create much of the disruptive innovation 

(Wan et al., 2015). In addition, lack of internal innovation funds and other vital 

resources are the main problem deterring MSME managers (owners) from adopting 

innovative technology as they perceive it as too risky to gamble on using the limited 

resources available to them (Chen et al., 2017). 

 

 Disruptive Innovation Process 

  Sadiq et al. (2020) defined managers (owners) of MSME disruptive 

technology activities (DIA) as a synchronize and focused effort that strains exploiting 

or at least initiating the DI process. Also, Sadiq and Hussain (2018) emphasized that 
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managers (owners) of MSME DIA are anticipated to nurture and generate DI. The 

actions of managers (owners) are synched with event occurrence as they evolve in 

various DI processes (Petzold et al., 2019; Sadiq & Hussain, 2018). Sadiq et al. 

(2020) acknowledged that managers (owners) utilizing their decision-making in 

pursuit of DI is either by causation or effectuation. The authors emphasized that the 

causation attitude encompasses managerial actions that are directed on discovering 

unexploited markets. The effectuation attitude implicates activities that managers 

(owners) perform to capitalize on their available resources to progressively foster 

market opportunities as they arise (Ortega, García, & Santos, 2017; Sadiq & Hussain, 

2018). In both causation and effectuation attitudes, the action of the manager (owner) 

is mapped in the DI process (Sadiq et al., 2020). The DI process consists of the 

following: 

1. Initial Phase 

According to Petzold et al. (2019), the DI process begins with the initiation; it 

is considered as the conception phase, which entails integrating enabling technology 

in the MSME business model that will address the needs of the business such as 

energy instability, to which solar technology as a viable alternate will help to navigate 

the problem in order to better meet and serve customers’ and market needs or to find 

and exploit new markets as solar technology will bring power stability that will help 

MSME to exploit new markets (Chen, Zhang, & Guo, 2016; Petzold et al., 2019; 

Sadiq & Hussain, 2018). In this phase, the activities of managers (owners) of MSME 

are to identify disruptive opportunities in a deliberate way, and adopt and utilize the 

potential of the new solar technology (Bucher, Birkenmeier, Brodbeck, & Escher, 

2003) which is more effective and efficient (Keller & Hüsig, 2009) in tackling the 

power supply shortages to address the needs of customers. 

2. Introduction Phase 

The introduction is the next phase in the DI process after the conception phase, 

which incorporates the process of commercialization of DI in the market (Christensen 

& Overdorf, 2000; Petzold et al., 2019; Sadiq & Hussain, 2018). MSME require less 

strategic management skills to operate the basic functions of day-to-day business, but 

the problem is that the inability of managers (owners) of small businesses to plan, 
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organize, direct, coordinate and control both material, technology,  and human 

resources impedes their chances to achieve results (Ebitu et al., 2016). Moreover, 

Petzold et al. (2019) argued that managers’ (owners’) activities in this phase should 

focus on putting the innovation on a disruptive path to serve the needs of the market 

which the incumbent may see as unprofitable or even cannot detect as having a profit 

potential (Christensen et al., 2018; Hüsig, Hipp, & Dowling, 2005). In this phase, it is 

essential to garner support for DI by managers (owners) even if the short-term return 

projection is low but the technology has the potential of bringing stability in power 

supply which in the long run will prove to be beneficial; therefore, the manager’s 

(owner’s) activities are vital for adopting solar technology for long-run beneficial 

projection (Sadiq & Hussain, 2018). 

 

3. Evolution Phase 

 Sandström, Berglund, and Magnusson (2014) stated that in the evolution phase 

of the DI process, it needs to evolve to attain or exceed expectations in terms of the 

performance threshold to satisfy the unserved market. The MSME are underserved 

market here as a result of the inadequate power supply in Nigeria, and therefore this 

threshold of the national power grid has been at minimum performance expectations 

for far too long. Thus, this research argues that solar technology for power generation 

is desirable for the small businesses to adopt. The manager (owner) needs to 

understand the DI potential in order to strategically manage and change their attitude 

and to perceive solar technology as a disruptive technology that is viable to replace 

stand-alone generators and to adopt them for their business.  

 

4. Convergence Phase 

According to Sadiq and Hussain (2018), the convergence of performance is 

the value obtainable by adopting disruptive technology. The manager (owner) in the 

disruptive business environment uses proactive tactics to attempt to harness solar 

energy to gradually improve the power supply shortage through the adoption of DI 

technology. To harness solar technology, due to MSME financial constraints, the 

manager (owner) needs to make a conscious decision on whether to adopt or not to 

adopt it for improving business performances crippled by the power instability in 
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Nigeria. Solar technology will disrupt the unconventional stand-alone power 

generating sets. In this research, product, process, and service innovations are referred 

to as product innovation (solar technology). 

 

Basically, the present study argues that MSME as niche businesses in Nigeria 

identify disruptive innovation through the manager’s (owner’s) activities. The MSME 

manager (owner) will explore the energy market in order to understand the disruption 

in the market and then exploit solar technology. Solar technology will bring stable, 

steady, efficient, and reliable electricity to fill the void created by inadequate power 

supply from the national grid in Nigeria. It will also disrupt the incumbent stand-alone 

fossil fuel generators that dominate the energy sources in Nigeria market. Managers’ 

(owners’) knowledge about solar technology will help to eliminate negative 

perceptions instead to be perceived as an opportunity by small businesses to attain 

efficiency and compete for business that would otherwise be done only by big 

corporations. The DI of solar technology will usher in a new way, improve processes, 

and a new revenue stream for MSME and young entrepreneurs. 

Table 3.5 The Definition of Disruptive Innovation Activities 

Authors Definitions 

(Sadiq et al., 2020) 

 

 

 

 

 

 

Author’s own definition 

- “Managers (owners) of MSME disruptive 

technology activities is a synchronized and 

focused efforts that strain on exploiting, 

exploring or at least initiating the disruptive 

innovation process.”  

- “Manager (owner) of MSME intention to adopt 

solar technology to improve business efficiency 

and effectiveness.” 

- “Manger’s (owner’s) reaction toward solar 

technology adoption as DI and as an asset to 

improve their business as critical. Managers 

(Owners) of MSME disruptive technology 
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Authors Definitions 

activities is a focused exertion to exploit or at 

least initiate the DI process.” 

- “Manger’s (owner’s) intention to adopt solar 

technology is influenced by the disruptiveness 

in the market and he or she wants to catch up 

with the trend in quest for stable energy 

supply.” 

 

3.6 Exposition of Related Theoretical Frameworks  

The theories and concepts discussed above were deployed to aid in the 

analysis of this research. There are many other competing theories in explaining the 

technology adoption intention; however, the selected theories in the present research 

does not intend to be a full review of all theories related in this research area. This 

section portrays the theories related to the independent variables of the study. It aims 

at building a theoretical base for the study briefly and presents influential theories and 

concepts relevant in this area of research interest that the author adopted to form the 

conceptual framework of this study. It includes the theory of planned behavior and 

disruptive innovation theory. According to the theory of planned behavior, attitudes 

toward solar technology was adopted. Further, the reason to adopt or not to adopt 

solar technology as a window of opportunity or barriers, and awareness-knowledge of 

solar technology as alternative energy sources and disruptive innovation activities 

which are the managers (owners) effort in initiating, exploring, and exploiting 

innovation for efficiency and their influence on solar technology adoption intention. 
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Table 3.6 Related Theoretical Frameworks 

 Theoretical Frameworks Some Previous Research That Adopted the 

Theories or Concepts Used in this Study 

1

  

Manager’s (Owner’s) 

Behavior 

- Attitude toward 

solar technology, 

intention (TPB) 

Loveldy et al. (2021), (Feng, 2012), (Wolske et al., 

2017), (Kim et al., 2014), (Park & Ohm, 2014), 

(Jorns, 2020) 

 

2

  

Opportunities or Barriers 

(Reason to adopt or not to 

adopt solar technology)  

Loveldy et al. (2021), (Claudy et al., 2013) 

 

3

  

Awareness or knowledge  (Board, 2020; Caird et al., 2008), (Vowles et al., 

2011), (Parkins, Rollins, Anders, & Comeau, 

2018), (Park & Ohm, 2014), (Wojuola & Alant, 

2019), (Jorns, 2020) 

4

  

Disruptive innovation 

technology (DIT) 

- DIA 

Amuzu-Sefordzi et al. (2018), (Adams et al., 

2014), Vowles et al. (2011), Chen et al. (2017), 

(Sadiq et al., 2020), (Green & Newman, 2017) 

Source: Author’s Own Compilation 

 

3.7 The Rise of Solar Technology Adoption Intention Research 

Solar renewable technology was nothing much of interest to scholars for the 

past decade or so compared to the rising interest in solar energy technology adoption 

research presently, and it is gaining more momentum as many countries are leaning 

toward sustainable energy goals and energy efficiency. Figure (3.2) shows the uptake 

of the research publications on the topic of interest, which means that this area of 

interest by the present researcher is very much relevant today. As depicted in the 

Figure below, Schelly and Letzelter (2020) and other researchers have adopted 

behavioral theories to study the perception and intention of the public attitude toward 

adopting renewable energy. Some researchers have used different concepts to 
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approach their research question(s), while others have adopted more complex models. 

However, from the literature, behavior and or attitude theory and DI are repeatedly 

cited by scholars as fitting to predict solar renewable technology adoption intention.  

 

Figure 3.2 The Rise in Published Research on Solar Energy Technology Adoption 

Research 2010-2021 

Source: Pubmed.gov16 

 

3.8 The Research Hypotheses 

After a critical review of the literature and previous empirical studies related 

to the theories and concepts used in this research, this section presents the hypotheses 

proposed in this study as follows. 

 

                                                
16 https://pubmed.ncbi.nlm.nih.gov (Accessed, October 29, 2021) 

0

1

2

3

4

5

6

7

8

2008 2010 2012 2014 2016 2018 2020 2022

Solar Energy Technology Adoption Research 2010-2021



 58 

 The Relationship between the Manager’s (Owner’s) 

Mindset/Attitude Toward Solar Technology and Solar 

Technology Adoption Intention 

 

Muza and Debnath (2021) stated that disruptive innovation pathways and 

attitudes influence the potential adopter of solar technology in Rwanda, and they 

found that the attitude-behavior to adopt solar was mostly to foster green growth as 

well as for use with household appliances. Additionally, Hansla et al. (2008) found 

that attitude toward greener source of power related to awareness of environmental 

concerns. Also, an “individual’s positive attitude and association with green energy 

correlated with their willingness to pay more for the technology”. Concurring with 

these findings, Loveldy et al. (2021) postulated that attitudes toward behavior has a 

positive effect on the consumer’s adoption intention. Echoing the positive impact of 

one’s attitude toward behavior and intention, Claudy et al. (2013) posited that users’ 

attitudes have a positive influence on solar technology adoption intention. 

Recognizing these previous investigations, it is decisive to explore attitudes toward 

solar technology and its effect on the manager’s (owner’s) of MSME regarding solar 

technology adoption intention. From this standpoint, the following hypothesis was 

developed: 

 

𝐇𝟏: There is a positive relationship between the manager’s (owner’s) 

mindset/attitude toward solar technology and solar technology adoption 

intention. 

 

 The Relationship between Opportunities or Barriers (Reasons to 

Adopt or Reasons not to Adopt), the Manager’s Mindset/Attitude 

Toward Solar Technology and Solar Technology Adoption 

Intention 

 

Behavioral investigations have demonstrated that the reasons for or reasons 

against adopting solar technology are subjective and differ qualitatively, and they 

influence the buyer’s decisions in dissimilar ways and have significant implications 
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for managers and other stakeholders (Claudy et al., 2015). Many previous studies 

have found barriers to the influence of solar technology adoption intention: “An 

increasingly relevant literatures have investigated the role of public regulators by 

looking at how policies should be designed to stimulate the growth of renewable 

energy innovations” (Parsad et al., 2020). Scholars have greatly debated the 

effectiveness of different policy support systems in achieving policy objectives 

(Parsad et al., 2020). In addition, Reddy and Painuly (2004) empirically tested 

through a multi-phase stakeholder-based approach, including households, MSME 

businesses, and policy experts among others, the perceptions and reasons to adopt 

renewable technology and they found that barriers that discourage consumers from 

adopting new technology include but not limited to the following: financial and 

economic barriers (perceived cost), institutional and regulatory barriers, and 

awareness and information barriers. They stated that MSME businesses and low-

income individuals cannot invest in renewable technology due to the perceived high 

cost. The authors stated that there is no institutional mechanism for renewable 

technology regulatory control of utilities and incentives as an opportunity to motivate 

consumers to change their attitude or perception toward adopting solar technology. 

Moreover, previous studies that centered on the reasons (for and against) have 

infrequently attempted to justify through empirical studies the adoption intention of 

new technology (Loveldy et al., 2021). The reasons for and against solar technology 

adoption significantly impact attitudes toward behavior and new technology adoption 

intention depicted by Loveldy et al. (2021). 

 

Furthermore, Alam et al. (2014) indicated that perceived cost has a moderate 

effect on small-scale businesses and households’ renewable energy adoption 

intention. Additionally, Park and Ohm (2014) stated that perceived cost was one of 

the primary elements influencing solar technology adoption intention before the 

Fukushima nuclear accident. Several previous studies have found perceive cost to be 

one of the major influencing factors of solar technology adoption intention. For 

instance, Caird et al. (2008)  posited that consumers of green energy typically intends 

to adopt solar technology to save money, energy and the environment. According to 

the same authors, the reasons why some consumers are considering but rejecting solar 
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technology include the price barriers and other obstacles that vary pertaining to the 

technology concerned. Perceived initial price and maintenance costs have a strong 

association with the consumer’s behavior according to Furaiji, Łatuszyńska, and 

Wawrzyniak (2012). Additional studies have statistically found that the main 

variables affecting technology adoption are cost, potential risk, ease of use, and 

usefulness (Museli & Navimipour, 2018). According to the risk-return context, 

government support such as subsidies helps to overcome the initial cost in the new 

technology investment. The perceived low prices and low cost of maintenance are 

financial motivating factors that play a significant role in forecasting the investors 

decision according to Parsad et al. (2020).  

 

 Moreover, Reddy and Painuly (2004) stated that the high initial cost and 

maintenance cost affects the perception to adopt solar technology. Furthermore, 

Loveldy et al. (2021) found that cost barriers, which include the initial installation, 

negatively impacts attitudes toward adoption intention. In addition, a mail survey of 

855 Swedish household consumers found that motivation to pay for green energy 

increased with a positive attitude toward green energy and decreased with the 

perceived high costs (Hansla et al., 2008). Concurring with that fact, Kim et al. (2014) 

found that the perceived cost of solar technology is significantly related with solar 

technology adoption intention. Additionally, LTD (2006) report indicated that “the 

future energy savings do not appear to be an important factor in a householder’s 

decision to fit insulation or to buy efficient appliances. Other factors have much more 

influence in the decision, including, in all circumstances, the price.” 

 

Subsequently, Abdullahi et al. (2021) in their recent study disclosed that, 

financial, social, political, technological and social barriers have been the reasons for 

negative attitudes toward solar energy development in Nigeria. Echoing the literature, 

Oyedepo (2012) stated that no doubt there is a power crisis distressing Nigerians, and 

that this problem will persist if the government does not diversify its energy sources, 

particularly solar technology, to reduce the energy wastages and to save costs for both 

commercial purposes and domestic use. Furthermore, Thompson, Ajiboye, 

Oluwamide, et al. (2021) in their recent study analyzing the factors that influence 
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household attitudes and the preference level for solar technology adoption found that 

features and cost were the strongest reasons for adopting or not adopting solar 

technology. According to Ebitu et al. (2016) MSME face a series of setbacks toward 

solar technology adoption in Nigeria, which include lack of finances and lack of solar 

technical experts for maintenance.  

 

Parsad et al. (2020) in their study found that government subsidies are 

considered as a motivating factor in the adoption of solar panels due to the initial 

subsidies given by the government, and they changed the attitude toward solar 

technology. Both the government subsidies and risks returns analysis were found to 

be the most prevalent factors that create opportunities or barriers regarding solar 

technology adoption in India (Parsad et al., 2020). In another study of policy for 

energy efficiency in the UK household sector by Oxera Consulting in LTD (2006) 

report, they surveyed and statistically found that government incentives such as 

subsidies are less effective factors that influence MSME and households to adopt 

solar technology. However, the report stated that the government’s role in facilitating 

the consumers’ choice by providing them with information and accrediting solar 

technology and its installers is essential in creating demand and changing attitudes 

regarding energy efficiency through obligations and incentives. Additionally, the LTD 

(2006) report posited that efficient policy generates financial savings and becomes 

cost effective which is perceived as an opportunity for consumers to adopt solar 

technology. 

 

 Concurring with the fact of policy effectiveness and efficiency, Emodi and 

Ebele (2016) found that many factors that create barriers and negative attitude and 

perception for MSME managers (owners) include but are not limited to government 

legislation and regulations, capital investment, fiscal incentives, and politics and 

policy strategy; on the other hand, environmental support programs have a positive 

influence on attitudes toward solar technology and adoption intention in Nigeria. In 

the same view, Jackson (2005) indicated that external conditions such as institutional 

constraints or the availability of government fiscal policies, and lack of regulatory 

incentives are creating a huge barrier for pro-renewable energy adoption behavior. In 
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addition to that retrospect, Caird et al. (2008) used a mixed method to conduct a study 

“Improving the energy performance of UK households: Results from surveys of 

consumer adoption and use of low and zero carbon technologies,” they posited that 

there are considerable numbers of older and middle-class green consumers, and small 

businesses that have interest in renewables technology; however, only few have 

managed to overcome the barriers and have adopted solar technology. Socio-

economic factors such as fuel prices and regulations were identified as the most 

significant group of variables that influence managers’ (owners’) decisions to 

adoption solar technology as postulated by Caird et al. (2008). 

 

Butler and Neuhoff (2008) provided support for the premise that government 

support such as feed-in tariffs is a more effective policy scheme when equated to 

market-based approaches. Parsad et al. (2020) established that creating opportunity 

through effective policy such as the feed-in levy is a basic driver of household PV 

sun-oriented innovation adoption. Finon and Menanteau (2003) study showed a 

positive relationship between government support (financial subsidy) as a determining 

factor leading to an increase in the solar renewable technology adoption because the 

policy helps to lower the risk associated with the investment decision. Sakolsatayatorn 

(2018) detailed that subsidies from government support in terms of financial support, 

tax incentives, and credit assistance for SMEs were limited in Thailand, which created 

barriers to spurring solar technology adoption.  

 

Loveldy et al. (2021) empirically found that windows of opportunity and other 

reasons for adoption positively influence attitudes toward solar technology as well as 

a positive relationship with solar technology adoption intention. On the other hand, 

barriers and other reasons against adoption negatively influence attitude toward solar 

technology as well as a negative relationship with solar technology adoption intention. 

To expatiate, other previous studies have statistically found both positive and negative 

relationships between the reason to adopt or not to adopt based on the attitude toward 

solar technology and adoption intention. For instance, Claudy et al. (2013) found that 

the reasons for adoption have a positive effect on attitude toward solar technology but 

no significant relationship with solar technology adoption intention. Invariably, the 
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reasons against adoption as a barrier were found to have a statistically significant 

negative effect on solar technology adoption intention but no significant influence on 

attitude toward solar technology (Claudy et al., 2013). Acknowledging these previous 

studies, it is crucial to investigate these variables, the window of opportunities or 

barriers as reflected as the reason for or against solar technology, attitudes toward 

solar technology and its influence on the manager’s (owner’s) of MSME solar 

technology adoption intention. From these facets, the following hypotheses were 

developed: 

 

𝐇𝟐𝐚: There is a positive relationship between opportunities and the 

manager’s (owner’s) mindset/attitude toward solar technology. 

𝐇𝟐𝐛: There is a negative relationship between barriers and the manager’s 

(owner’s) mindset/attitude toward solar technology. 

𝐇𝟑𝐚: There is a positive relationship between opportunities and solar 

technology adoption intention. 

𝐇𝟑𝐛: There is a negative relationship between barriers and solar 

technology adoption intention. 

 

 The Relationship between DIA, the Manager’s (Owner’s) 

Mindset/Attitude Toward Solar Technology, Opportunities or 

Barriers (Reasons to Adopt or Reasons not to Adopt) and Solar 

Technology Adoption Intention 

 

 Goodstein and Lovins (2019) argued that solar storage and other relevant 

business model innovations are primarily disruptive innovations and are not 

incremental technologies. The attitude toward solar technology is projected to be 

increasing due to economic reasons and “solar plus storage will provide at least half 

of electric power generation globally by 2030”; thus, evaluating the challenges faced 

by potential adopters that are perceived as opportunities or barriers is paramount to 

inform the decision-maker at all levels, including local, regional and national 

policymakers and other stakeholders to address their actions on policy formulation 

and implementation because such action could either obstruct or substantively support 
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the speed at which solar adoption  occurs. The authors also argued that the present 

energy policy needs to be changed to focus more on addressing the economic, social, 

and political concerns including “job transitions, stranded economic assets and 

geopolitical shifts driven by energy and related disruptions” (Goodstein & Lovins, 

2019).  

 

 In conjunction with other previous studies, Chen et al. (2017) found in their 

empirical work that the factors influencing disruptive innovation include government 

support, external knowledge sources, and strategic support. Additionally, Muza and 

Debnath (2021) stated that “DI plays a vital role in energy transition theory as it 

emerges from constructivist sociology and evolutionary economics.” According to 

Winskel and Radcliffe (2014) and Paredis (2011), the success of information 

communication technology (ICT) can be replicated in energy sector transition. DI 

plays a distinctive important role in attitudes and how the public perceives solar 

technology, which can either create opportunities for or barriers to sustainable 

innovation adoption and transitions (Paredis, 2011). According to Azimoh, 

Klintenberg, Mbohwa, and Wallin (2017), micro-grid transition in Africa is meted 

with strong resistance and barriers. The authors reported that technological innovation 

and transitions must be complementary with a change of government policies in order 

to create a positive perception toward solar renewable energy technology that will 

enable higher adoption of the technology but lack of such complementary plans for 

technological innovation will result in the long-term failure of off grid rural 

electrification. Wan et al. (2015) found that “in the case of China the adoption of new 

innovation processes that re-defines the focus of innovation and re-engineer 

traditional R&D processes in ways that allow the on novel deployment of Chinese 

cost advantages can create offerings that incorporate the key elements of disruptive 

innovation.” Existing research also suggests that one of the “several factors that 

encourages Chinese SMEs to focus on disruptive innovation is an intense pressure to 

make a step-change improvement in value for money to unlock the Chinese mass 

market” (Wan et al., 2015).  
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Moreover, other factors that encourage Chinese SMEs to focus on disruptive 

innovation are shortage of capital to invest and lack of knowledge and experience in 

conventional R&D, and therefore Chinese SMEs are potentially fertile ground for 

investigating factors that impact managers (owners) to adopt and deploy innovative 

product to convert the incentives into disruptive innovations (Zeng & Williamson, 

2007). Factually, researchers postulated that ignoring disruptive innovations is far 

more devastating and has a more consequential impact that far exceed simple lost 

opportunities or loss of market share. Therefore, investigating these factors--- DIA, 

window of opportunities or barriers and their influnce on managers’ (owners’) solar 

technology adotion intention--- is crutial (Gilbert & Bower, 2002; Hamel & Prahalad, 

2000; Rice, Kelley, Peters, & Colarelli O’Connor, 2001). To that effect, DIA, attitude 

toward solar technology, and window of opportunities or barriers as reflected as 

reasons for or against solar technology and their influence on the manager’s (owner’s) 

of MSME solar technology adoption intention were hypothesized as follows: 

 

𝐇𝟒𝐚: Disruptive innovation activities have a positive relationship with 

opportunities. 

𝐇𝟒𝐛: Disruptive innovation activities have a negative relationship with 

barriers. 

𝐇𝟓: Disruptive innovation activities have a significant effect on solar 

technology adoption intention. 

𝐇𝟔: Disruptive innovation activities have a positive relationship with the 

manager’s (owner’s) mindset/attitude toward solar technology. 

 

 The Relationship between Awareness-Knowledge, the Manager’s 

(Owner’s) Mindset/Attitude Toward Solar Technology and Solar 

Technology Adoption Intention 

 

Rezaei and Ghofranfarid (2018) empirically found that awareness has a 

significant positive relationship with awareness-knowledge, attitude toward behavior, 

and adoption intention. The relationship between awareness and adoption intention 

has been supported in several empirical studies. For instance, Alam et al. (2014) 
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found a significant impact of awareness and knowledge on small-scale renewable 

energy usage intention in Malaysia. Further, in another recent research by Board 

(2020), the author indicated that awareness-knowledge of technology has a significant 

influence on solar energy technology adoption intention. Scholars have previously 

found support for the influence of awareness-knowledge on intention (e.g., Halder et 

al., 2013), and the authors found that students’ level of knowledge, especially those 

with a relatively higher level of bioenergy knowledge, tends to have a strong impact 

on their intention to use renewable energy. 

 

Furthermore, Parsad et al. (2020) also stated that knowledge and awareness as 

well as technical barriers are the key factors that play a significant role in predicting 

the new technology adoption intention. Reddy and Painuly (2004) empirically tested 

through a multi-phase stakeholder-based approach including the households, SMEs 

businesses, and policy experts among others, their perceptions, and reasons to adopt 

renewable technology and they found that lack of knowledge-awareness and 

information barriers influence attitudes toward adopting solar technology. Moreover, 

recent studies such as those of Wojuola and Alant (2019) stated that most of the 

participants in their study have a low-level of knowledge of renewable energy 

technologies. The authors also found no relationship between the educational level of 

the public associated with the knowledge of renewable energy technologies and their 

impact on adoption intention (Wojuola & Alant, 2019). 

 

Additionally, a mail survey of 855 Swedish household consumers found that  

attitude toward green energy was related to awareness (Hansla et al., 2008). Recent 

research in Greece and other countries have focused on the issue of awareness-

knowledge toward renewable solar technology that targets the general population 

(Khambalkar, Katkhede, Dahatonde, Korpe, & Nage, 2010; Segon, Støer, Domac, & 

Yang, 2004; Yuan, Zuo, & Ma, 2011). Some of these studies investigated the 

knowledge level of a specific renewable energy source (Çelikler, 2013; Halder, 2011; 

Zografakis et al., 2010). In addition, Zografakis et al. (2010) reported that consumers 

with a higher level of energy information and knowledge-awareness have high 

willingness to pay for renewable solar technology.  
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Although many scholars found a positive relationship between awareness-

knowledge, attitudes toward behavior and the intention to adopt solar technology, 

Ellen (1994) study indicated that “objective knowledge is relatively low among a 

group of environmentally concerned individuals but that it is not significantly related 

to perceived knowledge suggesting that persons who believe they are knowledgeable 

may not, in fact, have the requisite knowledge to make sound ecological decisions.” 

According to LTD (2006) report, “most households have very poor knowledge of the 

characteristics of energy efficiency measures, for instance, having little idea about the 

costs of common insulation measures his ignorance extends to awareness of the 

schemes that accredit the installers of domestic insulation”. Henceforth, in accordance 

with the previous research, awareness-knowledge influence on attitudes toward 

behavior and intention to adopt solar technology were hypothesized as follows:  

 

𝐇𝟕: Awareness-knowledge has a positive relationship with the manager’s 

(owner’s) mindset/attitude toward solar technology. 

𝐇𝟖: Awareness-knowledge has a significant effect on solar technology 

adoption intention. 

Table 3.7 Research Outcomes Related to the Study 

Context Authors Findings of the Research 

 

 

 

 

Manager’s 

(Owner’s) 

Behavior 

Mindset/Attitude 

Toward Solar 

Technology (TPB) 

 

(Jorns, 2020; Kim et 

al., 2014) 

Attitude toward solar technology has 

a positive relationship adoption 

intention. 

(Pavlou & Fygenson, 

2006) 

A positive support for attitude toward 

behavior to predict intention to adopt 

solar technology. 

(Schwarz, Wdowiak, 

Almer‐Jarz, & 

Breitenecker, 2009) 

Attitude toward behavior to has a 

positive relationship with intention to 

adopt solar technology. 

(Park & Ohm, 2014) Public attitude toward solar 

technology became the main 
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experiences of the adoption intention 

after the Fukushima nuclear accident. 

(Kim et al., 2014) A positive relationship between 

attitude toward solar technology and 

solar technology adoption intention. 

 

 

 

 

 

 

Opportunities or 

Barriers (Reasons 

to Adopt or 

Reasons not to 

Adopt Solar 

technology) 

(Loveldy et al., 

2021) 

 

Reasons for (or against) adoption and 

values are all significant in predicting 

adoption intention. 

(Caird et al., 2008) Adopters of solar technology 

measures for financial reasons. 

(Mills & Schleich, 

2012) 

Reasons for (or against) adoption 

vary by age, education, perceived 

environmental benefits, and 

economic reasons. 

(Reddy & Painuly, 

2004) 

Financial and economic barriers, 

institutional and regulatory barriers, 

and awareness and information 

barriers affect adoption intention. 

(Loveldy et al., 

2021). 

 

Reasons for (or against) solar 

technology adoption significantly 

impact attitude toward behavior. 

 

 

 

 

 

 

 

Manager’s 

(owner’s) Mindset 

(Board, 2020) Awareness of innovative technology 

and perceived cost have a significant 

impact on solar energy technology 

adoption. 

(Jorns, 2020) Neutral relationship between 

awareness and intention 

(Rezaei & 

Ghofranfarid, 2018) 

A positive relationship between 

knowledge-awareness and adoption 

intention 
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and Awareness-

Knowledge of 

Solar Technology 

(Ameli & Brandt, 

2015) 

Knowledge and social pressure 

impact investments in renewable 

technologies. 

(Halder et al., 2013) 

 

Knowledge tends to have a strong 

impact on intentions to use renewable 

energy. 

(Parsad et al., 2020) Knowledge and awareness as well as 

technical barriers are the key factors 

that play a significant role in 

predicting new technology adoption 

intention. 

 

 

 

 

 

 

 

 

Disruptive 

Innovation 

Technology (DIT) 

DIA 

(Paredis, 2011) Disruptive innovation is a distinctive 

factor that sways the attitudes of 

public perceptions toward solar 

technology which can either creates 

opportunities or barriers for 

sustainable innovations adoption and 

transitions. 

(Chen et al., 2017) The factors influencing disruptive 

innovation include government 

support, external knowledge sources, 

and strategic support. 

(Sadiq et al., 2020) Managers’ DIA are spread across 

four phases of the disruptive 

innovation process, which are 

initiation, introduction, evolution, and 

convergence phases. 

(Goodstein & 

Lovins, 2019) 

Indicated that solar renewable energy 

technology is fundamentally 

disruptive and is not an incremental 
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technology and for economic reasons, 

solar technology will provide 50% 

electric power generation globally by 

2030 at least 

 

3.9 Conceptual Framework of the Study 

In order to examine the MSME manager’s (owner’s) intention toward the 

future adoption of solar technology in Lagos State, Nigeria, this study integrated TPB, 

DIT (DIA), and external variables derived from literature to construct the conceptual 

model (see Figure 3.3). The variables used to construct the framework of this study 

are not explicitly found only in TPB or DIT; however, they are relevant for the 

purpose of this study and therefore they are incorporated. The first construct imported 

from the literature is attitude toward behavior from the TPB. Ajzen (1991) stated that 

TPB is critically important in predicting intention. The second construct imported 

from the literature is DI theory.  

 

According to Goodstein and Lovins (2019), solar renewable energy 

technology is fundamentally disruptive and is not incremental technology and for 

economic reasons, solar technology will provide 50% electric power generation 

globally by 2030 at least, so the relevancy of this theory could not be ignored, 

particularly in a context where alternative source of energy is in desperate need as is 

the case of Nigeria. The third construct outside the theories used is the window of 

opportunities or barriers (reasons to adopt or reasons not to adopt). Understanding the 

perception and attitude of managers (owners) as to their reasons for (or against) solar 

technology adoption is significant for all the stakeholders involved in policy 

formulation and implementation conditions and to enhance public acceptance of 

renewable energy investments (Zografakis et al., 2010). The fourth construct outside 

of the theories used is awareness (knowledge) of solar technology. Rogers (2003) 

hinted that the adoption of new innovative technology activates when the adopter 

becomes aware of the innovation and when there is a gap in awareness of the 
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technology, and when the intention to adopt that new technology is less likely to 

happen.  

 

Additionally, awareness-knowledge significantly influences intention in many 

previous studies investigating adoption intention regarding renewable energy (Alam 

et al., 2014; Board, 2020; Rezaei & Ghofranfarid, 2018). Considering the lack of solar 

technology in Nigeria, it is prudent to understand the awareness of MSME managers 

(owners) in relation to solar innovative technology. Furthermore, there is no evidence 

in Nigeria’s context that suggests that there is high level of solar technology 

awareness and adoption intention, justifying the inclusion of this construct in the 

theoretical framework as a means of exploring its effect on the adoption intention of 

solar technology. With these considerations and the contextual factors of Nigeria with 

low incomes among micro and small businesses, it is deemed necessary to analyze the 

effects of the above variables on the intention to adopt solar technology.  
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Table 3.8 Summary of Research Hypotheses 

Hypotheses Statements 

𝐇𝟏 There is a positive relationship between the manager’s (owner’s) 

mindset/attitude toward solar technology and solar technology 

adoption intention. 

𝐇𝟐𝐚 There is a positive relationship between opportunities and the 

manager’s (owner’s) mindset/attitude toward solar technology. 

𝐇𝟐𝐛 There is a negative relationship between barriers and the 

manager’s (owner’s) mindset/attitude toward solar technology. 

𝐇𝟑𝐚 There is a positive relationship between opportunities and solar 

technology adoption intention. 

𝐇𝟑𝐛 There is a negative relationship between barriers and solar 

technology adoption intention. 

𝐇𝟒𝐚 Disruptive innovation activities have a positive relationship with 

opportunities. 

𝐇𝟒𝐛 Disruptive innovation activities have a negative relationship 

with barriers. 

𝐇𝟓 Disruptive innovation activities have a significant effect on solar 

technology adoption intention. 

𝐇𝟔 Disruptive innovation activities have a positive relationship with 

the manager’s (owner’s) mindset/attitude toward solar 

technology. 

𝐇𝟕 Awareness-knowledge has a positive relationship with the 

manager’s (owner’s) mindset/attitude toward solar technology. 

𝐇𝟖 Awareness-knowledge has a significant effect on solar 

technology adoption intention. 
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3.10 Chapter Summary 

This chapter highlighted the literature pertinent to this study and presented 

where and how the conceptual model was derived to answer the research questions. 

The dependent and independent variables, including their measures and indicators, 

were examined. The chapter also presented all of the significant aspects of the 

empirical literature and their linkages to solar technology adoption intention used in 

this study. The next chapter discusses the research methodology of the study. 
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RESEARCH METHODOLOGY 

 This chapter describes the research methodology of this study which includes 

the introduction of the research design, the research instrument used, and the method 

of data collection as applied in this research. Further, this chapter describes the 

operationalization of the key constructs, the questionnaire design, the purification of 

the measures, and the data analysis procedures.  

 

4.1 Research Design 

 Myers and Avison (2002) stated that a “research design is a systematic tool for 

investigating and explaining a social issue by focusing on philosophical assumptions, 

techniques, and analyses”. Creswell and Creswell (2017) postulated that a research 

design helps to answer the descriptive questions as well as questions about the 

relationship among the variables. A research design means the general plan of how 

the research question will be answered by the researcher (Saunders, Lewis, & 

Thornhill, 2016). The importance of the clarity of the of research questions and 

objectives cannot be overemphasized. The research design is the strategy for carrying 

out the entire study which comprises the assemblage of the related theories, the 

methodologies, the approaches as well as all the relevant techniques for investigation 

(Creswell, 2014, 2021). In this regard, the research design implicitly necessitates the 

possibilities concerning a research outlook that guides the research method that is 

selected (Creswell, 2014, 2021). However, it is the responsibility of the researcher to 

adequately use the best-fit approach in order to maximum the use of resources and 

time (Sakolsatayatorn, 2018). 
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 A research strategy is the overall coordination of how the research is 

conducted, which can be based on either a quantitative or a qualitative strategy, or 

both (Bell, Bryman, & Harley, 2018; Bryman, 2006). Therefore, a mixed method of 

qualitative and quantitative methods was adopted and for the quantitative part, and the 

author used a cross-sectional survey where data were collected at one point in time. 

According to Zikmund, Babin, Carr, and Griffin (2003) a cross-sectional survey 

requires less time and is cost efficient when compared to longitudinal study. 

 

4.2 Research Approach 

“You are measuring a concept on an instrument. You have a sense that scores 

are not telling you the entire story. If you just asked a few people about the 

concept, you might obtain a better understanding...mixed methods research 

provides a more complete understanding of the research problem than either 

quantitative or qualitative alone”  Creswell (2021). 

 A mixed method which is also known as the triangulation method were 

adopted to analyze the data of the study. For the quantitative part, a questionnaire 

survey was conducted to collect the data and for the qualitative part, online interviews 

were used with the managers (owners) of MSME in Lagos State, Nigeria. First, the 

quantitative method part which involves a statistical and mathematical analysis was 

implemented using SPSS programs version (23) and AMOS program version (23) to 

analyze the data set from the survey questions. Secondly, the qualitative data were 

analyzed using thematic analysis techniques, basically by organizing the data and 

coding it according to patterns and categories in order to confirm the findings from 

the quantitative analysis. In this way, the causal relationship among the constructs 

proposed, and the results of the quantitative analysis could be clarified and 

supplemented by a qualitative approach to achieve a more credible conclusion. 
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4.3 Quantitative Method: Survey Data 

Table 4.1 Steps for the Quantitative Survey Data 

Steps Stages in the Selection of a Sample 

1 Define the target population 

2 Select sampling frame 

3 Select probability or non-probability method  

4 Plan procedure for selecting sampling units  

5 Determine sample size 

6 Self-administered questionnaire survey method for data collection 

Source: Adapted from Saunders et al. (2016)  

 

 Unit of Analysis 

 The unit of analysis is a process of shaping and refining a research problem. It 

is a tool by which study data are collected, which can be individual units, 

organizational units, or group units to draw a sample from the entire population 

(Babbie, 2013). This study used individual units of analysis. The managers (owners) 

of MSME in Lagos State, Nigeria were used at the individual level of analysis in this 

study. There are approximately 57,836,391 MSME employees all over the country 

according to SMEDAN (2013). In addition to the primary data collected from the 

survey, secondary sources including literature, articles, books, journal papers, 

newspaper reports, websites etc., were also used to support the primary data. 

 

 Target Population 

 A population refers to the entire group of people, events, or things of interest 

that a researcher wishes to investigate (Sekaran & Bougie, 2003). The population for 

this study consisted of the managers (owners) of micro, small and medium enterprises 

in Nigeria. In Lagos State Nigeria, there are over three million (3,224,324) MSME 

businesses registered that employs over five million people (5,577,011) according to a 

report from SMEDAN (2013). The rationale for using MSME as the research 

population for this study was the theoretical approach adopted, as well as practical 
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considerations that stem from their vulnerability to both economic and environmental 

shocks, and the most impacted to conduct their businesses where power supply is 

inadequate. Thus, the target population of this study is portrayed in Table 4.2 below: 

Table 4.2 Distribution of MSME by State in Nigeria and Employment Generated in 

MSME by State 

Source: Adapted from SMEDAN (2013) 

 States in Nigeria No. of MSME No. of Employment 

1.  Abia  904,721 1,968,410 

2.  Akwa-Ibom  1,319,607 2,164,337 

3.  Anambra  1,223,395 1,441,047 

4.  Bauchi  944,503 1,305,651 

5.  Bayelsa  541,332  618,430 

6.  Benue  1,479,145  1,967,153 

7.  Cross River 921,256  1,448,110 

8.  Delta  1,536,158  2,403,576 

9.  Ebonyi 577,216 1,130,422 

10.  Edo 898,084  1,283,150 

11.  Ekiti 964,179  1,440,711 

12.  Enugu 1,064,893  1,456,940 

13.  Gombe 527,230  1,832,431 

14.  Imo 1,296,386  1,460,335 

15.  Jigawa  820,001  940,106 

16.  Kaduna  1,635,453  2,367,461 

17.  Kano  1,794,358  2,337,278 

18.  Katsina  1,216,604  1,955,234 

19.  Kebbi 692,104  1,093,933 

20.  Kogi  967,431  4,210,605 

21.  Kwara  717,909  1,013,199 

22.  Lagos  3,224,324  5,577,011 

23.  Nasarawa  382,086  513,665 

24.  Niger  977,240  971,943 

25.  Ogun  1,165,848  1,752,856 

26.  Ondo 1,026,770  1,127,474 

27.  Osun 1,356,174  1,596,530 

28.  Oyo  1,864,954  3,502,542 

29.  Plateau  786,504  1,199,760 

30.  Rivers  1,749,911  2,553,846 

31.  Sokoto  700,106  1,079,218 

32.  Taraba  513,973  561,439 

33.  Zamfara 722,360  960,774 

34.  Federal Capital Territory  482,365  600,689 

Total   36,994,578  57,836,391  
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 The Sampling Frame 

 The sampling frame of this research is made up of managers and or owners of 

micro, small and medium enterprises in Lagos State Nigeria. The target number of 

MSME is approximately 3,224,324 with approximately 5,577,011 employees 

(managers and/ or owners) (see Table 4.2) adapted from SMEDAN (2013). The aim 

of this was to determine the factors that support or deter solar technology adoption 

among small business operators and owners. This understanding will explain the 

impacts, successes, and the practical implications from MSME managers’ and 

owners’ perspectives to make recommendations for all stakeholders to consider what 

works better for solar renewable energy development in Nigeria. Although the target 

respondents of this study were specifically for Lagos State, the results will provide 

feedback for policy improvement from both local, state, and federal government of 

Nigeria, and secondly, it will create awareness for businesses and local communities 

of solar technology. This study was designed according to five stages as follows: i) 

survey design; ii) adapting the research question(s); iii) carrying out a pilot survey; iv) 

data collection; and v) data analysis. This is a cost-effective strategy and is suitable 

for accessing a large sample of respondents. While conducting a survey research, 

three essential steps are considered as crucial: sample size, data collection, and the 

instrument used (Agarwal & Selen, 2009). They are explained as follows. 

 

 Sampling Procedure  

 The sampling procedure is the process of selecting a set of individuals that are 

able to represent the whole population from the targeted population that the researcher 

wishes to study (McDonald, Gan, Fraser, Oke, & Anderson, 2015). The sampling 

technique is classified as probability or non-probability (Saunders et al., 2016). 

Regarding the two types of sampling technique, non-probability sampling was used 

by the researcher and convenience sampling method was employed specifically. Non-

probability sampling relates to the selection of an unknown targeted population as the 

source of information (Buelens, Burger, & van den Brakel, 2015; Saunders et al., 

2016). This technique allows the researcher to manage the survey of the population 

with less constraints such as a limited time frame, restricted access, and under-cost 
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constraints. Non-probability sampling techniques include the quota sampling, the 

snowball technique, and convenience sampling (Van Vo, 2013).  

 

 Convenience Sampling 

 The present research adapted convenience sampling from the non-probability 

technique because random sampling was not feasible for the scope, which makes 

other research methods impractical (Creswell & Creswell, 2017). A conscious effort 

was made to ensure that the identities of the respondents would be protected, and that 

the data were only to be used for academic research purposes specifically as this 

encouraged the participants to share their views and opinions. A convenience 

sampling technique is a nonrandom sampling method where members of the target 

population have to meet a certain criterion which includes the accessibility and 

geographical proximity to the researcher, availability at a given time, and willingness 

to be a respondents in the study (Etikan, Musa, & Alkassim, 2016). Although this 

technique may lead to high bias (Buelens et al., 2015; Saunders et al., 2016) and a 

possibility of sampling errors, the author used a standardize procedure which reduced 

the chances of occurrence of sampling errors. The sampling errors were minimized by 

thoroughly determining the sample size and the selection of the respondents. In order 

to reduce measurement errors, the questionnaires were prepared based on a validated 

previous study and a large enough sample size was used. 

 

 Sample Size 

 Determining the sample size of a research project is crucial because it 

represents the entire population of the study. A large sample size to address the 

research objective, to minimize errors and biases, and to better represent the 

population, is preferable according to Collis and Hussey (2013). As is widely 

believed, the larger the sample size the stronger is the evidence for a conclusion 

because a large sample size ensures high statistical power and that the outcome 

quality will have implications for generalization and reliability (Michaelides, 2021). 

Nunan, Malhotra, and Birks (2020) suggested that researchers need to consider factors 

appropriately for the sample size, for instance the research type, the number of 

parameters projected, the type of statistical analysis to be used, the permissible errors 
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of estimation, and the resources required (Diamantopoulos & Schlegelmilch, 2000; 

Neelankavil, 2015).  The quantitative part of this study adopted statistical analysis 

using structural equation modeling (SEM 23) to test the causal relation of the 

hypotheses. Structural equation modeling requires a minimum of a 200 complete data 

set to perform the analysis (Hair, Anderson, Babin, & Black, 2010). Therefore, a 

sample size of 400 MSME managers (owners) was chosen for this study based on 

Yamane (1967) formula. This method of sampling is appropriate for the study 

because the population is known and finite (see Table 4.2). 

The formula is given: 

𝒏 =
𝑵

𝟏 + 𝑵(𝒆)𝟐 

Source: Yamane (1967) 

  ‘n’ is the sample size 

  ‘N’ is the population size 

  ‘e' is the level of precision or level significance (limit of tolerable error)  

  ‘1’ = unity (constant) 

𝒏 =
𝑵

𝟏 + 𝑵(𝒆)𝟐 = 𝒏 =
𝟓, 𝟓𝟕𝟕, 𝟎𝟏𝟏

𝟏 + 𝟓, 𝟓𝟕𝟕, 𝟎𝟏𝟏(𝟎. 𝟎𝟓)𝟐 = 𝟒𝟎𝟎 

When this formula is applied, the sample size is approximately 400. 

 

 Questionnaires as a Method of Data Collection  

 Data collection is considered as one of the most important facets of research, 

because it is the period when the researcher obtains the necessary information for the 

development of a study (Fletcher, 2017). The data collection method of this research 

was a survey questionnaire. Prominent researchers on quantitative methods have used 

the survey data collection approach according to Ellis and Levy (2009). Seth (2020) 

depicted that typically social science studies adopt a survey data collection technique. 

A survey data collection approach is useful for collecting relevant data for research 

topics. Intrinsically, a survey contains a series of questions directed at the sample 

frame of a population, and it is intended to assert the perceptions, attitudes, or 

behaviors of managers (owners) of MSME on specific issues, which is solar 
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technology adoption intention in this research. The survey data collection approach is 

considered to be a suitable method in quantitative research due to its cost 

effectiveness, and its ease in collecting data from a large numbers of respondents 

(Collis & Hussey, 2013). Recent research conducted by McDonald et al. (2015) 

indicated that the survey method is the most dominant data collection method. 

Therefore, a self-administered questionnaire was used for the data collection method 

for this study. According to Xu and Han (2014), “participant recruitment can be a 

challenge to researchers, especially for those with limited resources and time. 

Doctoral candidates may need research assistants to recruit participants and complete 

data collection in a timely manner.” The participants for this research were 

approached in person by the researcher’s assistant for the data collection. All of the 

participants were asked if it was convenient for them to fill out the questionnaire. In 

order to ensure that the participants voluntarily filled the questionnaire, they were 

asked if they are willing to participate in the study or not; if yes, then they proceeded 

to answer the survey questions. This means that; there was no recruitment prior to 

meeting potential participants; it was based on the convenience sampling procedure. 

 

 Pilot Study (Testing and Revision)  

 Pilot testing is a way to ascertain the research instrument using a small number 

of people to test the instrument in a real world setting and to understand how the 

instrument works in a real live project (Ellis & Levy, 2009). Pilot testing portrays the 

real understanding of the instrument questions by the respondents as intended; 

basically, pilot testing purposefully helps the researcher reduce the weaknesses or 

errors that might abound before launching the questions to the real field. In retrospect, 

the researcher asked the respondents about the timing, how difficult it was to 

understand the questions, and for their feedback about how the survey was applied. 

Finally, from the feedback obtained and revised, the research instruments or 

measurement was finalized. Babbie (2013) recommended a minimum of thirty 

respondents for pilot testing, so, during the pilot study, fifty responses to the pilot 

questionnaires were considered using a five-point Likert scale.  
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 The Research Instrument 

 In order to design an instrument, it is vital to decide what data to collect 

(Antwi & Hamza, 2015); this means that the variable to be measured should be 

precisely indicated, the research problem must be clear to ensure that the variables are 

related to each other, the objectives of the research essentially must be clear, and the 

research question(s) must be justified (Seth, 2020). So, after a thorough 

comprehensive review of the literature and the understanding gained, a survey 

questionnaire was constructed as the research instrument for this study. That means 

that this study adopted the scales previously developed by prominent scholars. There 

are several reasons and benefits gained when using the existing scales, for instance, 

the scales have been tested in terms of validity and reliability (Hyman, Lamb, & 

Bulmer, 2006); as a result, the scales tend to be more trustworthy than developing 

new scales. Further, the results can be compared with existing studies that have used 

similar scale easily (Meadows, 2003). Hyman et al. (2006) postulated that the use of 

existing scales saves time for researchers as they so not have to develop new ones. All 

of the scales adapted to measure the variables in this study were developed originally 

in the English language and were distributed among the respondents in the English 

version. This is because English is one of the official languages in Nigeria and the 

respondents are proficient in the English language both in written and oral forms. 

Moreover, translating questionnaires to the local language may bring difficulties and 

confusion for readers, and consequently it is not recommended (Harkness & Schoua-

Glusberg, 1998).  

 

 The relevant statements were selected from previous literature that fit the 

context of this study. Initially there were thirty-six questions developed for this 

research. The first part of the questionnaires sought to collect demographic 

information about the respondents, and the second part gathered information on the 

main construct of the study which are: window of opportunities or barriers, attitude 

toward solar technology, and disruptive innovation activities and awareness-

knowledge regarding solar technology adoption intention. A five-point Likert scale 

with 1 being “strongly disagree” to 5 being “strongly agree” (1–strongly disagree, 2–

disagree, 3–neither agree nor disagree, 4–agree and 5–strongly agree) was used for the 
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respondents to tick their level of agreement with each statement. The responses were 

scored from 1 to 5, were grouped based on average scores into three main categories 

responses; 1 and 2 were considered as “disagree,” 3 being neither agree nor disagree, 

and 4 and 5 being scored as “agree” with the variable statements. This is known as a 

Likert scale, which is prominent in social science research as it is easy to administer 

(Joshi, Kale, Chandel, & Pal, 2015). Most investigators use 5– or 7– point Likert 

scales in their studies; thus, this study used a five-point Likert scale. 

 

4.4 Operationalization and Measurement of Variables 

 Babbie (2013) depicted conceptualization as a process of specifying the 

specific meaning of the terms used in the study. Clarity is essential in defining the 

meaning of terms used in quantitative studies in order to enable generalization of the 

findings relative to the targeted population; nevertheless, most concepts used in a 

study are appropriate for that specific research (Babbie, 2013). On that note, the 

variables presented in this study were defined to fit the purpose of this specific study. 

The independent variables in this study included opportunities or barriers as reason 

for or against solar technology adoption, attitude toward solar technology adoption 

intention, and disruptive innovation activities and awareness-knowledge of solar 

technology, whereas the dependent variable is solar technology adoption intention. 

 

 Dependent Variable (DV) 

 Hai (2021) conceptualized intention as a course of action that an actor 

considers necessary to undertake in order to accomplish a certain behavior. Intention 

can be defined as a motivational factor of a person to engage in certain behavior 

(Ajzen, 2002b). Many previous studies have been conducted to explore the intention 

of people to adopt solar technology (Chen, 2014; Claudy et al., 2015; Claudy et al., 

2013; Wolske et al., 2017). Intention is a fundamental process in solar technology 

adoption and many scholars have sought to explain, describe, and predict how 

consumers will respond to new innovation (Claudy et al., 2015). Based on the 

previous studies, the specific meaning of solar technology adoption intention used for 

this study is: manager’s (owner’s) of a micro, small, and medium enterprises who are 
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affected or are faced with the decision (intention) to adopt solar technology as an 

alternative source for power supply in Nigeria. 

Table 4.3 Solar Technology Adoption Intention Measurement 

DV  Solar Technology Adoption Intention Measurement 5 items 

1.  I intend to use solar technology if access is available.  

2.  I intend to use solar technology when my financial condition 

is possible. 

 

3.  I would try to use solar technology at my business in the 

future. 

 

4.  Ideally, I would use solar technology at my business to 

supply a portion of energy usage. 

 

5.  I predict that more small businesses will use solar technology 

than stand-alone generator soon. 

 

 

 Independent Variables (IV’s) 

 The independent variables in the present study measure the individual’s 

perceptual factors that impact the intention to adopt solar technology, and they are 

comprised of window of opportunities or barriers as reason for or against adoption, 

attitude toward solar technology, and disruptive innovation activities and awareness-

knowledge. 

 

 Opportunities or Barriers (Reasons for or Against Adoption) 

The external conditions that shift the behavior of consumers are social norms, 

institutional constraints, or the availability of government policies (incentives) that 

can either create an opportunity for or barrier to solar technology adoption behavior 

(Jackson, 2005). The study of Caird et al. (2008) and Faiers (2009) showed that there 

is relatively low renewable energy technology adoption intention when compared to 

other conservative energy sources due to perceived high installation costs, 

maintenance costs and legislative barriers. Emodi and Ebele (2016) postulated that 

Nigeria’s barriers to renewable energy are influenced by many factors, including lack 
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of capital investment, lack fiscal incentives, and politics and policy strategy among 

others.  

 

Claudy et al. (2013) postulated that economic benefits such as lower electricity 

costs and independent benefits among others are factors that influence the reason for 

adoption, whereas high perceived installation and maintenance costs, risks, and 

incompatibility barriers negate the reasons not to adopt solar renewable energy 

technology. According to Claudy et al. (2015), the authors contended that barriers are 

resistance factors. Based on previous studies, the specific meaning used for policy 

support as opportunities or barriers in this study is: opportunity refers to the reasons 

for solar technology adoption intention, which includes benefits and values perceived 

by the potential adopters (managers-owners of MSME), whereas lack of government 

support policies creating environmental barriers, perceived costs, and other barriers 

are reasons against solar technology adoption intention.  

Table 4.4 Opportunity or Barrier Measurement 

IV No. 1a Opportunities (Reasons for Adoption) Measurement 5 items 

 Financial Benefits:  

1.  Solar technology will significantly reduce the monthly 

electricity bill for my business. 

 

2.  Solar technology will give my business return capital and 

make a profit. 

 

3.  Solar technology makes me self-sufficient in my own 

electricity needs. 

 

 Independence Benefits:  

4.  Solar technology will help my business to reduce the use of 

fossil fuels to power stand-alone generator. 

 

5.  Solar technology will make my business independent from 

the national electricity provider. 

 

IV No. 1b Barriers (Reasons Against Adoption) Measurement  4 items 

 Perceived Cost  

6.  The initial installation cost will be too high for my 

business. 

 

7.  It requires additional effort and time to install solar 

technology. 
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8.  I’m worried about how much maintenance costs will be 

needed in the future. 

 

 Lack of Policy Support as a Barrier  

9.  There are insufficient funds from both the government and 

commercial banks available for MSME businesses. 

 

 

 Manager’s (Owner’s) Mindset/Attitude Toward Solar Technology 

 According to Ajzen and Fishbein (1975) and Ajzen and Fishbein (2005) 

theory of planned behavior, they defined attitude as “the perceived level of positive 

and negative impressions toward acting on the particular behavior.” Guzmán‐Alfonso 

and Guzmán‐Cuevas (2012) posited that a persons’ attitude takes into consideration a 

special behavior as favorable that encompasses affective and cognitive experiences 

throughout his/her lifetime. Thus, the specific meaning used for attitude toward solar 

technology this study is: managers (owners) of MSME perspectives pertaining to 

solar technology as favorable or unfavorable with regards to adoption intention. 

Table 4.5 Manager’s (Owner’s) Mindset/Attitude Toward Solar Technology 

Measurement 

IV No. 2 Mindset/Attitude Toward Solar Technology 

Measurement 

5 items 

1.  Adopting solar technology is a good thing.  

2.  I would pay additional money to receive energy through 

solar technology. 

 

3.  Solar technology would be useful for my business.  

4.  I have positive feeling toward solar technology in general.  

5.  Solar technology will add a lot of value to my business.  

 

 Disruptive Innovation Activities 

According to. Chen et al. (2017), DI constitutes one of the challenges 

deterring SMEs from adopting innovative technology and it can also create 

opportunity for SMEs to take advantage of in order to overcome the incumbent large 

companies. Christensen (1997) and Herrmann et al. (2007) stated that “disruptive 

innovation may deviate from the mainstream market by introducing a product or 
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service that meets the needs of low-end, and such product or service will occupy low-

end market and disrupt the existing mainstream products, services, or business 

models.” In this context, the MSME in Nigeria represent the low-end market. How the 

managers or owners react to solar technology adoption as DI and as a valuable asset 

to improve their business is critical. According to Sadiq et al. (2020), managers 

(owners) of MSME disruptive innovation activities is a focused exertions to exploit or 

least initiate the DI process. Additionally, Sadiq and Hussain (2018) highlighted that 

managers’ (owners’) DIA are predicted to essentially generate DI and ultimately 

adopt innovative products (solar technology). Accordingly, the specific meaning used 

for DIA in this study is: the manager’s (owner’s) of MSME intention to adopt solar 

technology to improve business efficiency and effectiveness. Manger’s (owner’s) 

reaction toward solar technology adoption as DI and an asset to improve their 

business. Managers (owners) of MSME disruptive innovation activities is a focused 

exertion to exploit or at least initiate the DI process. 

Table 4.6 The Measurement of Disruptive Innovation Activities  

IV No. 3 Disruptive Innovation Activities Measurement 5 items 

1.  I am interested in activities which help to make my 

business gradually attractive to customers. 

 

2.  I am interested in activities which help my business to 

discover and address the needs of customers. 

 

3.  I am interested in activities which try to proactively change 

my customer’s tastes and preferences toward my business. 

 

4.  My business lags in making efforts to introduce disruptive 

products like solar technology. 

 

5.  I always exert efforts to introduce disruptive innovative 

products or services to my business. 
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 Manager’s (Owner’s) Mindset and Awareness-Knowledge of 

Solar Technology 

 Some studies have identified awareness as “the degree to which users are 

conscious of the current new technology and its benefits and weaknesses, also when 

the users can keep track of updates on new technologies” (Board, 2020) and 

acknowledge the role it plays in technology adoption. Scholars (eg., Rogers & 

Shoemaker, 2001) have established that consumers go through “a series of processes 

in knowledge, conviction, decision and confirmation before they are ready to adopt a 

new product or service.” Additionally, on account of knowledge, Halder et al. (2013) 

showed that knowledge is “fluid mix of framed experience, values, contextual 

information, and expert insights.” Hence, the specific meaning used for awareness-

knowledge in this study is: the manager’s (owner’s) of MSME knowledge and 

awareness about solar technology acquired through contextual information and expert 

insights. Prior experience, knowledge, and the degree of the awareness of solar 

technology, and its benefits and/ or drawbacks. 

Table 4.7 Awareness–Knowledge Measurement 

 

 

IV No. 4 Awareness – Knowledge Measurement 5 items 

1.  I am aware of solar technology.  

2.  I am aware of the need to adopt and use solar technology for 

my business. 

 

3.  I know the companies to consult for installation of solar 

technology. 

 

4.  I can find information on how to understand the benefits of 

solar technology. 

 

5.  I have enough simple information about solar technology 

that makes it easy for me to use solar technology. 
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Table 4.8 Summary of the Variables and the Operationalized Meaning 

No.  Variables Adapted Operationalized Definitions 

1.   Solar Technology 

Adoption Intention 

Managers (owners) of MSME who are 

affected or are faced with the decision 

(intention) to adopt solar technology as an 

alternative source for power supply in 

Nigeria. 

2.   Opportunities or 

Barriers (Reason for 

or Against Solar 

Technology 

Adoption) 

The reasons for solar technology adoption 

intention, which includes benefits and 

values perceived by the potential adopters 

(managers-owners of MSME), whereas 

lack of government support policies 

creating environmental barriers, perceived 

costs, and other barriers are reasons 

against solar technology adoption 

intention. 

3.   Mindset/Attitude 

Toward Solar 

Technology 

Managers (owners) of MSME 

perspectives pertaining to solar 

technology as favorable or unfavorable 

with regards to adoption intention. 

4.   Manager’s (Owners) 

Mindset and 

Awareness-

Knowledge of Solar 

technology 

Managers (owners) of MSME knowledge 

and awareness about solar technology 

acquired through contextual information 

and expert insights. Prior experience, 

knowledge, and the degree of the 

awareness of solar technology, and its 

benefits and/ or drawbacks. 

5.   Disruptive Innovative 

Technology 

Activities (DIA) 

Managers (owners) of MSME intention to 

adopt solar technology to improve 

business efficiency and effectiveness. 

Manger’s (owner’s) reaction toward solar 
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No.  Variables Adapted Operationalized Definitions 

technology adoption as DI and an asset to 

improve their business. 

Managers (owners) of MSME disruptive 

innovation activities is a focused exertion 

to exploit or at least initiate the DI 

process. 

 

Table 4.9 Summary of Variables Measurement Items  

Section  Variables 

Names 

Number 

of Items 

Adapted Sources 

(Revised) 

Items Measured 

in the 

Questionnaires 

1.  Demographic 

Profile of 

Respondents 

7 Researcher’s own 

constructed items 

1-7 

2.  Solar 

Technology 

Adoption 

Intention 

5 (Kim et al., 2014; 

Loveldy et al., 2021), 

(Chen, 2014), (Park 

& Ohm, 2014); 

(Jorns, 2020) 

8-12 

3.  Opportunities or 

Barriers 

(Reasons for or 

Against Solar 

Technology 

Adoption) 

9 (Jorns, 2020; Loveldy 

et al., 2021), (Parsad 

et al., 2020); (Caird et 

al., 2008; Walters, 

Kaminsky, & Huepe, 

2018) (Schwarz et al., 

2009) 

23-27; 33 -36 

4.  Mindset/Attitude 

Toward Solar 

Technology 

5 (Kim et al., 2014; 

Loveldy et al., 2021); 

(Park & Ohm, 2014); 

18-22 
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Section  Variables 

Names 

Number 

of Items 

Adapted Sources 

(Revised) 

Items Measured 

in the 

Questionnaires 

(Rezaei & 

Ghofranfarid, 2018); 

(Jorns, 2020) 

5.  Disruptive 

Innovation 

Activities 

5 (Sadiq et al., 2020) 28-32 

6.  Awareness – 

Knowledge 

5 (Reddy & Painuly, 

2004), (Parsad et al., 

2020); (Alam et al., 

2014); (Jorns, 2020) 

13-17 

 Total   36 items 

 

4.5 Data Analysis 

 According to Seth (2020) the data analysis process is essential for assessing 

data before the data interpretation of the research outcomes. Data analysis is a key 

step after the research design identification and the data collection method (ibid). This 

process involves the planning and gathering of the data to make it easier for testing 

(Bergh, 2009). According to Green, in Seth (2020), the author separated data analysis 

into three parts--- i) descriptive statistics analysis (DSA), ii) exploratory data analysis 

(EDA), and iii) confirmatory data analysis (CDA). The EDA reports the fundamental 

features of the data and the CDA confirms the hypothesis relationships. This study 

used a structural equation model (AMOS 23) for the purpose of data analysis. The 

data were analyzed in two steps--- the preliminary data analysis using the following: 

descriptive analysis, exploratory factor analysis, and the hypothesis testing for the 

causal relationships of the variables.  
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 Validity Testing 

 Validity measures the precision of an instrument used in a quantitative study 

(LoBiondo-Wood & Haber, 2014). Validity is categorized into three types of validity: 

i) “content validity,” ii) “criterion validity,” and iii) “construct validity” (Heale & 

Twycross, 2015). Content validity (face validity) alludes to the extent to which an 

instrument measures adequately the concept; and content validity is a function of how 

well the measurements of a concept have been portrayed precisely (Sekaran & 

Bougie, 2019). Construct validity indicates how the study results from the proposed 

measurement fitted with the theories of the current design (Sekaran & Bougie, 2019). 

As attested by Heale and Twycross (2015), homogeneity and convergence theory 

evidence are the kinds of confirmation connected with construct validity. 

Additionally, criterion validity indicates other instruments that measure the same 

construct in a quantitative study (Heale & Twycross, 2015). Consequently, 

convergent, divergent, and predictive are the three ways to measure a phenomenon in 

criterion validity (Heale & Twycross, 2015, p. 66). Therefore, this study’s items and 

scales were adopted from previous studies which conform to the “homogeneity and 

convergence theory as evidence.” They were confirmed by a professor for content and 

face validation, and also through confirmatory factor analysis using Amos 23. The 

primary purpose of confirmatory factor analysis is to examine the construct validity of 

an instrument (Hair et al., 2010). 

 

 Reliability Testing 

 Reliability alludes to the consistency of the results using a repeated instrument 

to measure the attributes of a variable (LoBiondo-Wood & Haber, 2014). Reliability 

simply measures the consistency of a construct according to Heale and Twycross 

(2015). The characteristic of reliability relates to homogeneity, internal consistency, 

and stability (Heale & Twycross, 2015). Internal consistency indicates the 

homogeneity of the scales or items measured using “split-half reliability”, “item to 

total correlation”, “Cronbach’s alpha,” and “Kuder-Richards coefficient” (Heale & 

Twycross, 2015; Sekaran & Bougie, 2019), whereas stability is verified using test-

retest and parallel or alternate form reliability testing.  
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 The most prominent test of internal consistency reliability is Cronbach’s 

coefficient alpha, which is used for multi-point scaled items (Sekaran & Bougie, 

2019). Thus, Cronbach’s α is used to measure the internal reliability in this study. The 

broadly accurate guide i.e., the rule of thumb of Cronbach uses a “0 to 1 scale where ≤ 

0.90 means excellent reliability, 0.70-0.90 stands for high reliability, 0.50-0.70 shows 

moderate reliability and ≤ 0.50 stands for low reliability.” In other words, the closer 

an alpha is close to 1, it signifies higher the internal consistency and reliability 

(Sekaran & Bougie, 2019). 

 

 Structural Equation Modelling (SEM AMOS 23) 

 SEM is a multivariate statistical tool widely used in social science research 

(Hair et al., 2010). Saga and Kunimoto (2016) stated that SEM enable researchers to 

build a framework of the relationships among the variables using path models. It is 

widely known for its component tools such as partial least square, path analysis, 

construct analysis, confirmatory factor analysis, and so on. One major advantage of 

SEM is its ability to use latent constructs (variables) in dependence models which 

permits scholars to analyze the relationships among various latent and observed 

constructs (Saga & Kunimoto, 2016). SEM is largely used to investigate the 

relationships among sets of hypotheses. Hair et al. (2010) posited that the fundamental 

objective of a study is to arrive at a concrete conclusion that is valid and reliable. This 

objective is more imperative when there is a latent variable in the study. SEM helps 

researchers to justify their research with suitable care given to constructs (Seth, 2020). 

 

 A latent variable has a disguised feature that cannot be measured directly; 

however, these disguised features can be measured with variables (items) that are 

measurable adopted from a justified theory: “In SEM, a construct can be defined as a 

latent or unobserved variable that cannot be measured directly or without errors but 

can be measured or represented with multiple variables (items)” (Chauhan, 2016, p.16 

in Seth, 2020). Alternatively, an observed variable is “an item from a target analysis 

that has been measured and can be used to estimate a measurement of a latent 

variable” (Saga & Kunimoto, 2016). The latent and observed variables have causal or 

co-occurrence relationships, so SEM is a useful tool to quantify and identify these 
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relationships. The current study has six key constructs--- 1) window of opportunities 

(reason for adoption), 2) barriers (reason against adoption), 3) attitude toward solar 

technology, 4) disruptive innovation activities, 5) awareness-knowledge, and 6) 

intention to analyze the conceptual framework proposed in this study, SEM (AMOS-

23) was used to analyze the data. 

 

4.6 Qualitative Method: Interviews 

 Contrary to quantitative research method, qualitative research is a more in-

depth and intensive approach “seeking a subjective understanding of social reality 

rather than statistical description or generalizable predictions” (Limb & Dwyer, 

2001). As mentioned earlier, a sequential triangulating research methods was adopted 

to explore and to gain a deeper understanding of managers’ (owners’) as stakeholder’s 

perceptions of solar technology adoption intention in Nigeria. This approach was 

employed to supplement the quantitative study for testing of the variables in order to 

determine the relationships among them, and this is a useful tool for large populations 

and the results generated can be generalized (Wojuola & Alant, 2019). 

 

 Unit of Analysis and Sample Selection 

 For the qualitative data part of this study, individual units of analysis were 

used with the managers (owners) of MSME in Lagos State, Nigeria. Previous studies, 

for example (Fugard & Potts, 2015; Greg Guest, Bunce, & Johnson, 2006) suggested 

a minimum sample size of 12 respondents at least to reach data saturation in a 

qualitative study. Additionally, Wojuola and Alant (2019) studied a similar topic and 

they applied a mixed method approach and selected 23 participants for the qualitative 

sample size of their study, and therefore in this study, 25 participants were 

purposefully selected based on their availability, accessibility, and willingness to be 

interviewed. 
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 Data Collection Method for the Qualitative Data 

 Online/phone call interviews were used for the qualitative data collection in 

this research; this allowed the interviewees to answer the questions freely and to 

express their opinions on the issue without any form of pressure. According to 

Creswell and Creswell (2018) a qualitative research method allows the respondents to 

express their views unreservedly.  

 

 Data Management and Analysis for the Qualitative Data 

Thematic investigation in qualitative research is the coding of data sets in 

patterns according to responses or meaning (Clarke & Braun, 2014). It goes beyond 

the coding of words or phrases but also identifies and describes both implicit and 

explicit clues (Gregory Guest, MacQueen, & Namey, 2012). The thematic method is 

commonly used in social research and beyond to understand topics such as 

“experiences, perceptions, practices, and causal factors underlying phenomena” 

(Clarke & Braun, 2013). Concurring with that evidence, Sharp (2017) stated that data 

from qualitative research prerequisites coding. This study adopted Kristi Jackson & 

Patricia (2013) recommended step by “first listening to the voice data to identify 

relevant information within it, creating a word or phrase that best fits the relevant 

information in the context of the research question, and by documenting why the node 

is important” (Adu, 2019; Patricia, 2013). Each response was coded according to the 

objective central to this study: attitude-perception about solar technology, reason for 

(or against) solar technology adoption, awareness-knowledge of the benefits of solar 

technology, and the role of disruptive technology in making the adoption decision. 

Additionally, the author noted and coded important repeating ideas, and positive or 

negative responses if appropriate. After the coding, a thematic analysis of the results 

was applied. Data collected were synthesized using inductive analysis. 
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4.7 Ethical Considerations 

 A research’s ethical considerations are vital and dissertations dealing with 

human beings are required to go through this process. Bell et al. (2018) stated that 

there are ten key framework factors for research to be considered good for ethical 

development; however they can be précised into six factors as depicted below: 

 

1) Value: research must seek to improve the knowledge 

2) Scientific validity: research should be operationally and methodologically 

sound in order to avoid the waste of time by the researcher 

3) Fair selection of subjects or human beings: the participants in the research 

investigation(s) should be selected without personal prejudices or preferences. 

That means a fair and equitable manner of selection of the participants. 

4) The risks to the participants of research should be at the very minimal and the 

potential benefits to individuals, the knowledge gained for society, must 

outweigh the risks. 

5) An informed consent: the participants should be informed about the 

investigation and give voluntary consent before becoming research 

participants 

6) Respect for participating human beings and their privacy 

 

 Based on these factors, the present research asked for permission and it was 

granted from the respondents before they answered the survey and interview 

questions. The ethical committee’s approval was granted from the National Institute 

of Development Administration (NIDA) before distribution of the questionnaire and 

interviews (see Appendix A). 
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4.8 Chapter Summary 

 This chapter outlined the contents of the methodology adopted to carry out the 

proposed research efficiently and systematically in detail. The tools and techniques, 

the instruments, and the method of analysis used for both the quantitative and 

qualitative parts of the study were explained. Structural equation modelling (SEM) 

SPSS Amos version 23 was the main quantitative research analytical tool used for 

multivariate analysis, while a thematic method was used as the main tool for the 

interview data analysis for the qualitative part of the study. Additionally, the 

operationalized meaning of the variables and the measurements used to collect the 

data were fully examined with appropriate justification in this chapter. Lastly, the 

researcher explained the ethical considerations as related to this study. The next 

chapter is the presentation of the data findings. 
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RESEARCH RESULTS: QUANTITATIVE 

 The research results of the hypotheses test from the quantitative part of the 

study are presented in this chapter. The method of data analysis and statistical 

treatment were examined in order to ensure internal consistency and validity before 

further analysis and hypotheses testing. The quantitative results are organized into 

four parts. The first part describes the characteristics of the respondents, the second 

part presents the descriptive statistics of all research variables used, the third part 

shows the statistical assumption testing and the results of the hypothesis testing; 

lastly, the summarized results are presented in the last part with the proposed model 

revisited.  

 

5.1 Quantitative Data Analysis Section: Methods of Data Analysis and 

Procedures 

 After the data collection from the questionnaire survey, the data were coded 

into the SPSS (23) program. The data screening (purification process) was performed 

by removing the outliers in the dataset using the function of the Mahalanobis distance 

(d-squared) in the AMOS program. The Mahalanobis distance (p <0.05 ) is used to 

detect the outlier on a dataset based on the distance of observation to the average of 

all variables (Mahalanobis, 1936).  

 

 Sample Characteristics of the Respondents 

 The respondents for this research were managers (owners) of MSME in Lagos 

State, Nigeria. The respondent’s type of business, their position, gender, business size, 

age group, current power generating source, and experience in terms of how long they 

have been in business were asked in the questionnaire. A total of 450 questionnaires 
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were collected through survey. A QR code and link to access the questionnaire online 

were disseminated to the respondents in-person. However, after removing the outliers 

using Mahalanobis distance (Mahalanobis, 1936), only 400 survey responses were 

used for the data analysis after the data cleaning process. The datasets contained no 

missing data as respondents could not submit the survey unless they had filled in all 

of the questions in the questionnaire. The data collection process was completed 

within a month, between March--April of 2022. The demographic characteristics of 

the managers (owners) of MSME respondents are presented below. 

Table 5.1 The Description of the Respondents Profile 

Variable Classification of Variable Frequency Percent (%) 

Type of 

business 

Manufacturing 71 17.8 

Service 203 50.8 

Wholesale and retail trade 117 29.3 

Other 9 2.3 

Total 400 100.0 

Position Manager 75 18.8 

Owner 155 38.8 

Both the manager and owner 165 41.3 

Other 5 1.3 

Total 400 100.0 

Gender Male 217 54.3 

Female 183 45.8 

Total 400 100.0 

 

Business size 

 

Less than 10 

 

289 

 

72.3 

11-49 103 25.8 

50-199 8 2.0 

Total 400 100.0 

Age 20-30 56 14.0 
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Variable Classification of Variable Frequency Percent (%) 

31-40 112 28.0 

41-50 136 34.0 

51-60 80 20.0 

Above 60 16 4.0 

 Total 400 100.0 

Current source 

of electricity 

Stand-alone fuel generator 

and PHCN electricity 
343 85.8 

PHCN electricity 37 9.3 

Other 20 5.0 

Total 400 100.0 

Experience in 

terms of how 

long they have 

been in 

business 

1-10 194 48.5 

11-20 158 39.5 

21-30 40 10.0 

31-40 5 1.3 

Over 41 3 0.7 

Total 400 100.0 

 

Out of the 400 samples, 41.3% were both manager and owner of their 

businesses, which were mostly service business (50.8%). Most of the respondents’ 

age ranged from 41 to 50 years (34%) and between 31 to 40 (28%). The gender was 

proportionately distributed, with males slightly higher (54.3%) than females (45.8%). 

Regarding the business size, most of the respondents were mostly in the micro 

business category (see Table 2.1) with fewer than 10 employees (72.3%) and they 

mostly use stand-alone generator and national grid (PHCN) electricity as their main 

source of power. Additionally, their experience in business was mostly 1 to 10 years 

(48.5%) and 11 to 20 years (39.5%).  
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 Descriptive Statistics 

 After the respondents’ profiles were portrayed, descriptive and correlation 

statistics were examined for the distribution of the variables and the bivariate 

association between the observed variables using AMOS and SPSS (23). A 

description of the characteristics of the six variables--- solar tech adoption intention, 

awareness-knowledge, attitudes, barriers, disruptive innovation activities, and 

opportunity were presented in Table 5.2. The mean and standard deviation for all the 

variables showed a fair amount of the variance in the responses. All of the means 

suggested the positive side of the responses. 

Table 5.2 The Summary of Average Mean Scores of Each Construct Measurement 

Descriptive Statistics 

Observed Variables  Mean Std. Deviation N 

STA1 4.89 .385 400 

STA2 4.88 .395 400 

STA3 4.87 .431 400 

STA4 4.88 .397 400 

STA5 4.86 .411 400 

AK1 4.85 .501 400 

AK2 4.84 .551 400 

AK3 3.78 1.211 400 

AK4 4.37 .929 400 

AK5 4.14 1.230 400 

ATT1 4.89 .381 400 

ATT2 4.82 .538 400 

ATT3 4.88 .428 400 

ATT4 4.89 .410 400 

ATT5 4.89 .438 400 

BRAA1 4.78 .636 400 

BRAA2 4.75 .767 400 

BRAA3 4.83 .520 400 
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Descriptive Statistics 

Observed Variables  Mean Std. Deviation N 

BRAA4 4.70 .761 400 

DIA1 4.90 .344 400 

DIA2 4.92 .275 400 

DIA3 4.91 .295 400 

DIA4 4.77 .735 400 

DIA5 4.86 .429 400 

ORTA1 4.91 .292 400 

ORTA2 4.91 .295 400 

ORTA3 4.91 .295 400 

ORTA4 4.91 .299 400 

ORTA5 4.91 .299 400 

Valid N (list-wise)   400 

Note: Solar Tech Adoption Intention=STA, Awareness-Knowledge=AK, Attitude=ATT, 

Barrier=BRAA, Disruptive Innovation Activities=DIA, Opportunity=ORTA 

 

5.2 Statistical Assumption Testing 

A “second generation of multivariate analysis” was applied in this research 

using structural equation modeling (SEM AMOS-23) to combine the data and the 

theories or concepts to produce empirical knowledge intended to advance the 

understanding of the phenomena (Fornell, 1985). Basically, SEM combines the 

“theoretical and empirical knowledge by modeling the errors in the observation, 

incorporating both unobservable and observables into the analysis, confronting theory 

with data (hypothesis testing) and combining theory and data (theory building)” 

(Fornell, 1985). However, there are some assumptions to fulfill before using SEM, 

which include the followings--- 1) “normality,” 2) “linearity,” and 3) “the absence of 

correlated errors” (Hair et al., 2010). In order to confirm that these assumptions were 

met, normality and multi-collinearity tests of multivariate inferential analysis were 

applied. 
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 Test for Normality  

A normality test is a fundamental statistical assumption in multivariate 

analysis that needs to be fulfilled before using SEM. It refers to “the shape of the data 

distribution for an individual metric variable and its correspondence to the normal 

distribution” (Hair, Black, Babin, Anderson, & Tatham, 2006, p. 71). The shape of the 

distribution is described by the skewness and kurtosis. The skewness denotes the 

balance of the distribution, whereas kurtosis indicates the flatness or peak-ness of the 

distribution. Therefore, skewness and kurtosis were used to examine the normality of 

the data distribution in this study. The skewness and kurtosis statistics should be 

between negative one (-1) to positive one (+1) as a rule of thumb for an acceptable 

level of normality. However, due to a large sample size, this threshold might not be 

met, and in most cases, a non-normality distribution occurs.  

 

However, one of the advantages of structural equation modeling (AMOS-23) 

is that it has the robust maximum likelihood (ML) estimation method that generates 

the same parameter estimates using corrected standard errors to test the statistics, for 

instance the “Satorra-Bentler correction” or the “Bollen-Stine bootstrap” in SEM 

(Geiser, 2012): “The Bollen-Stine bootstrap can be used to correct for standard error 

and fit statistic bias that occurs in structural equation modeling (SEM) applications 

due to non-normal data” (Bollen & Stine, 1992; Yung & Bentler, 1996). Therefore, a 

bootstrap was applied in this study, and the result depicted in Table 5.3 indicates that 

the dataset was normally distributed, which satisfied the fundamental statistical 

assumption of normality. 
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Table 5.3 Bootstrap Distributions: Maximum Likelihood (ML) Discrepancy Extracted 

  
|-------------------- 

 
194.355 |* 

 
204.709 |* 

 
215.064 |** 

 
225.418 |**** 

 
235.772 |**** ****** 

 
246.127 |************** 

 
256.481 |******************** 

N = 400 266.836 |****************** 

Mean = 263.184  277.190 |**************** 

S. e. = 1.132  287.544 |********* 

 
297.899 |***** 

 
308.253 |*** 

 
318.608 |** 

 
328.962 |* 

 
339.316 |* 

  
|-------------------- 

A Normality Data Distribution Output Extracted from “Bollen-Stine Bootstrap” 

 

 Evaluation of Multi-collinearity 

 The next required basic assumption of multi-collinearity was performed. It is 

recommended that the predictor variables that are included in a model not be multi-

collinear. Multi-collinearity basically means that predictor (independent) variables are 

highly correlated which makes it difficult to determine the contribution of each 

predictor variables because of the mixed impact on the response variable. According 

to Hair, Anderson, Tatham, and William (1995), the presence of a correlation above 

0.8-0.9 is a sign of a multi-collinearity problem. In this research, the presence of 

potential multi-collinearity was also checked based on correlation metrics. Table 5.4 

shows the correlation matrix results between the independent and dependent 
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variables. The results revealed that the correlation coefficients ranged from 0.32 to 

0.797 at the 0.01 level of significance. This indicated that multi-collinearity was not 

problematic for further analysis.  

Table 5.4 Correlation Matrix 

 
Variables  AK DIA BRAA  ORTA ATT STA 

1. AK 1 

     2. DIA 0.461*** 1 

    3. BRAA 0.326*** 0.709*** 1 

   4. ORTA 0.32*** 0.694*** 0.492*** 1 

  5. ATT 0.737*** 0.592*** 0.427*** 0.516*** 1 

 6. STA 0.552*** 0.521*** 0.359*** 0.629*** 0.797*** 1 

Note: *** Correlation was significant at the 0.01 level (2-tailed) 

** Correlation was significant at the 0.05 level (2-tailed) 

Note: Disruptive Innovation Activities=DIA, Awareness-Knowledge=AK, Barrier=BRAA, 

Opportunity=ORTA, Attitude=ATT, Solar Tech Adoption Intention (STA)  

 

5.3 Measurement of Validity and Reliability  

After the statistical assumptions of normality and multi-collinearity were 

examined with a satisfactory outcome, Cronbach’s alphas for each variable were then 

measured using SPSS (23) to test the reliability of the constructs. The variables were 

again tested for the composite reliability and discriminant validity (AVE) of the 

constructs using confirmatory factor analysis in SEM (AMOS-23).  

 

 Convergent Validity Test 

Convergent validity analysis estimates how well the variable indicators 

measures their constructs according to Hair, Hult, Ringle, and Sarstedt (2021) and 

Hair, Ringle, and Sarstedt (2011). The convergent validity is the average variance 

extracted (AVE), which is calculated by summing up all of the squared standardized 

factor loadings divided by the number of items. According to Bagozzi and Yi (1988) 
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“AVE values above 0.5 are desirable” and all of the scale items examined were above 

0.5, which means that convergent validity was established (see Table 5.5).  

 

 Discriminant Validity Test  

Farrell (2010) stated that “discriminant validity tests whether concepts or 

measurements that are not supposed to be related are actually unrelated.” Farrell 

further stated that “discriminant validity examines whether latent variable is 

discriminated from other latent variables.” Discriminant validity was examined by 

comparing “the square root of average variance extracted (AVE) with the correlation 

of itself to other variables” (Donthu & Yoo, 1998; Kline, 2015). “The square root of 

AVE of the construct has to be greater than any correlation that is involved” (Hair, 

Hult, & Sarstedt, 2021). This indicates that the “discriminant validity of the variable is 

at an acceptable level” (Fornell & Larcker, 1981). The results depicted in Table 5.5 

showed that there were no validity concerns with the scale items. 
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The confirmatory factor loadings (CFA) were also used for this analysis. Chin 

(1998) suggested that the value of each measurement item in the constructs should be 

above 0.70. However, Hair, Hult, Ringle, et al. (2021), and Hair, Black, and Balin 

(2009) recommended that 0.50 is acceptable for validity analysis. 

Table 5.6 Recommended Criteria for Factor Loadings 

 

 

 

CFA Factor 

Loading 

Authors Recommended Value 

Chin (1998) 0.70 

Hair, Hult, Ringle, et al. (2021) 0.50 

Guadagnoli and Velicer (1988) 0.60 regardless of sample 

size 

Tabachnick, Fidell, and Ullman 

(2007) 

0.32=poor, 0.45=fair, 

0.55=good, 0.63=very 

good or 0.71=excellent 

 

Therefore, as depicted in Figure 5.1-5.2 and Table 5.7, all of the measurement 

indicators that were within the threshold of the satisfactory minimum requirements 

were retained for further analysis. The measurement indicators that did not meet the 

minimum requirement threshold were dropped. Most of the items were retained as 

they passed the satisfactory minimum requirements; however, items 3 and 5 from 

awareness-knowledge, item 4 in barrier, and item 4 in DIA did not meet the 

requirements and were removed from further analysis.  
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Figure 5.1 CFA Standardized Regression Weights Extracted from AMOS 

Note: Goodness-of-fit statistics: Relative chi-squared= 4.594; GFI= 0.828; AGFI= 

0.783; CFI= 0.940; IFI= 0.940; PCFI=0.805; PNFI=0.792; RMSEA= 0.095; SRMR= 

0.040 
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Figure 5.2 CFA Unstandardized Regression Weights Extracted from AMOS 

Note: Goodness-of-fit statistics: Relative chi-squared= 4.594; GFI= 0.828; AGFI= 

0.783; CFI= 0.940; IFI= 0.940; PCFI=0.805; PNFI=0.792; RMSEA= 0.095; SRMR= 

0.040 
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Table 5.7 The Combined Factor Loadings (CFA) of all Variables Extracted from 

AMOS-23 

  

Latent and Observed Variables 

Estimate: 

Standardized 

Factor Loadings 

  Awareness-Knowledge (AVE=0.660, 

CR=0.846, MSV=0.550, MaxR(H)=0.948) 
 

AK1  I am aware of solar technology. 0.88 

AK2  I am aware of the need to adopt and use solar 

technology for my business.  
0.97 

AK3  I know the companies to consult for installation 

of solar technology. 

0.21 

Dropped 

AK4  I can find information on how to understand the 

benefits of solar technology. 
0.51 

AK5  I have enough simple information about solar 

technology that makes it easy for me to use solar 

technology. 

0.44 

Dropped 

  Attitude (AVE=0.828, CR=0.960, MSV=0.642, 

MaxR(H)=0.972) 
 

ATT1  Adopting solar technology is a good thing. 0.92 

ATT2  I would pay additional money to receive energy 

through solar technology. 
0.77 

ATT3  Solar technology would be useful for my 

business. 
0.95 

ATT4  I have positive feeling toward solar technology 

in general. 
0.93 

ATT5  Solar technology will add a lot of value to my 

business. 
0.95 

  Barrier (AVE=0.650, CR=0.840, MSV=0.463, 

MaxR(H)=1.099) 
 

BRAA1 1.  The initial installation cost will be too high for 0.574 
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Latent and Observed Variables 

Estimate: 

Standardized 

Factor Loadings 

my business. 

BRAA2 2.  There are insufficient funds from both the 

government and commercial banks available for 

MSME businesses. 

1.042 

BRAA3 3.  It requires additional effort and time to install 

solar technology. 
0.731 

BRAA4 4.  I’m worried about how much maintenance costs 

will be needed in the future. 

0.40 

Dropped 

  DIA (AVE=0.696, CR=0.899, MSV=0.466, 

MaxR(H)=0.960) 
 

DIA1  I am interested in activities which help to make 

my business gradually attractive to customers. 
0.779 

DIA2  I am interested in activities which help my 

business to discover and address the needs of 

customers. 

0.971 

DIA3  I am interested in activities which try to 

proactively change my customer’s tastes and 

preferences toward my business. 

0.921 

DIA4  My business lags in making efforts to introduce 

disruptive products like solar technology. 

0.42 

Dropped 

DIA5  I always exert efforts to introduce disruptive 

innovative products or services to my business. 
0.622 

  Opportunity (AVE=0.966, CR=0.993, 

MSV=0.466, MaxR(H)=0.995) 
 

ORTA1  Solar technology will significantly reduce the 

monthly electricity bill for my business. 
0.957 

ORTA2  Solar technology will give my business return 

capital and make a profit. 
0.993 
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Latent and Observed Variables 

Estimate: 

Standardized 

Factor Loadings 

ORTA3  Solar technology makes me self-sufficient in my 

own electricity needs. 
0.986 

ORTA4  Solar technology will help my business to 

reduce the use of fossil fuels to power stand-

alone generator. 

0.986 

ORTA5  Solar technology will make my business 

independent from the national electricity 

provider. 

0.993 

  Intention (AVE=0.888, CR=0.975, 

MSV=0.642, MaxR(H)=0.982) 
 

STA1 1.  I intend to use solar technology if access is 

available. 
0.957 

STA2 2.  I intend to use solar technology when my 

financial condition is possible. 
0.979 

STA3 3.  I would try to use solar technology at my 

business in the future. 
0.907 

STA4 4.  Ideally, I would use solar technology at my 

business to supply a portion of energy usage. 
0.961 

STA5 5.  I predict that more small businesses will use 

solar technology than stand-alone generator 

soon. 

0.906 

Goodness-of-fit statistics: Relative chi-squared= 4.594; GFI= 0.828; AGFI= 0.783; 

CFI= 0.940; IFI= 0.940; PCFI=0.805; PNFI=0.792; RMSEA= 0.095; SRMR=0.040 

Extracted from Gaskin and Lim (2016) "Master Validity Tool", AMOS Plugin  
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 Cronbach’s Alpha Coefficient and Composite Reliability  

  Hair, Sarstedt, Ringle, and Mena (2012) stated that composite reliability and 

Cronbach’s alpha coefficient are indicators used to test the internal consistency of the 

item scales. Accordingly, Hair, Page, and Brunsveld (2019) suggested that the “rules 

of thumb about Cronbach’s Alpha Coefficient Size: the Alpha Coefficient Range 

Reliability Assessment,” are as follows: “< 0.6 is poor, 0.6 to < 0.7 is acceptable for 

exploratory research, 0.7 to < 0.8 is good, 0.8 to < 0.9 is excellent.” Fornell and 

Larcker (1981) suggested that the expectation of the value of each variable should be 

over the acceptable range of 0.70. The Cronbach’s alpha coefficient results of this 

study were above 0.7, which is within the acceptable threshold. Additionally, Hair et 

al. (2012) and Kock and Lynn (2012) stated that the “composite reliability test takes 

indicator loadings into consideration in the reliability analysis in order to confirm 

variable’s internal consistency reliability.” Hair et al. (2009) suggested that the value 

of composite reliability must be above 0.70. However, it is acceptable if the value of 

the composite reliability is higher than its Cronbach’s alpha and vice versa. The 

results showed that the composite reliability was above 0.8. Thus, the reliability of 

this model was satisfactory. Table 5.8 presents the results of the Cronbach’s alphas, 

composite reliability (CR), and discriminant validity (AVE). 

Table 5.8 Summary of the Cronbach’s Alphas, Composite Reliability (CR), and 

Discriminant Validity (AVE) 

Factor 
No. of 

Items 
Cronbach’s α CR AVE 

Sola 

Technology 

Adoption 

Intention 

5 0.97 0.95 0.888 

Attitude 

Toward 

Behavior 

5 0.95 0.96 0.828 

Awareness-

Knowledge 
3 0.71 0.85 0.660 
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Factor 
No. of 

Items 
Cronbach’s α CR AVE 

Opportunities 5 0.93 0.99 0.966 

Barriers 3 0.83 0.84 0.650 

Disruptive 

Innovation 

Activities 

4 0.84 0.89 0.696 

Extracted from Gaskin and Lim (2016) "Master Validity Tool," AMOS Plugin  

and SPSS-23 Output 

 

5.4 The Analytical Model of the Study 

Figure 5.3 shows the latent variables and their relationships with the observed 

variables, which is one of the essential characteristics of the SEM. There are six latent 

constructs in the model presented in Figure 5.3, which are: solar technology adoption 

intention, attitude toward behavior, awareness-knowledge, opportunities, barrier, and 

disruptive innovation activities. Figure 5.3 shows the hypothesized relationships 

between the observed and latent variables where all of the elements in the model were 

hypothesized to have both a direct and indirect effect upon the solar technology 

adoption intention. According to Hoyle (1995) SEM is a “comprehensive statistical 

approach for testing the relationships between observed and latent variables.” This 

study contains both exogenous and endogenous variables and so SEM was suitable for 

the data analysis. Additionally, Ho (2006) stated that SEM provides an estimation of 

the simultaneous relationships among multiple and interrelated variables.  

 

 

 

 

 

 



 117 

 

Figure 5.3 The Path Analytical Model of the Study 
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Figure 5.4 The CFA Model of the Study 

 

Based on the proposed conceptual framework and literature of this study, all of 

the variables are illustrated in the analytical models in Figure 5.3, which portrays the 

hypothesized relationships among eleven causal relations and the sola technology 

adoption intention. The holdout sample (n=400) was used to examine the 

hypothesized relationships with AMOS 23. The “symbols and abbreviations” used in 

the analysis are displayed in table 5.9. 
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Table 5.9 Statistical Symbols and Definition of Symbols in the Path Diagram 

Statistical Symbols and Definition of Symbols in the Path Diagram 

 Latent variable(s) 

 Observed variable(s) 

 Single headed arrows draw a regression path 

 Double headed arrows draw the covariance 

n Sample size 

% Percentage 

 Beta--- Estimate 

X̅ Arithmetic mean 

S.D. Standard Deviation 

r Pearson Product Moment Correlation 

x2 Chi-Squared Test 

df Degree of Freedom 

CMIN/DF Chi-Square Statistic Comparing the Tested Model and the 

Independent Model with the Saturated Model 

GFI  Goodness-of-Fit Index 

AGFI Adjusted Goodness-of-Fit Index 

CFI Comparative Fit Index 

PCFI Parsimonious Comparative Fit Index 

NFI  NFI (Normal Fit Index) 

IFI Incremental Fit Index (IFI) 

RMSEA Root Mean Square Error of Approximation 

R2 Square Multiple Correlation 

PNFI Refers to Beta--- Estimate 

TE Total Effect 

DE Direct Effect 

t T-distribution 

F F-distribution 

P-value Probability Value 

ML Maximum Likelihood 

SEM Structural Equation Modeling 
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5.5 Evaluation of the Proposed Model 

The results of the analytical model are displayed in Figure 5.4. The data 

analysis was done step by step with the assessment of the overall goodness of model 

fit. Table 5.10 displays the goodness-of-fit criteria in structural equation modeling: 

the absolute, relative, and parsimonious fit measures. 

Table 5.10 Goodness of Fit Criteria in Structural Equation Modeling: Absolute, 

Relative, and Parsimonious Fit Measures Criteria 

Fit measures Criteria 

Absolute Relative Parsimonious 

Test  Value Test  Value Test  Value 

x2 p >0.05 model to be 

acceptable; sensitivity 

to sample size 

CFI >0.90 PCFI >0.50 

CMIN/DF < 5.0 NFI  >0.90 PNFI >0.50 

GFI >0.90 IFI >0.90 

AGFI >0.80 RFI >0.90 

RMSEA <0.10 

SRMR <0.08     

RMR <0.08     

Source: Adapted from Meyers, Gamst, and Guarino (2016, p. 559):  

Applied Multivariate Research: Design and Interpretation 

 

 Evaluation of the Goodness of Fit for the Proposed Model 

The model satisfactorily passed the goodness of fit except for the ratio of chi-

square (x2) p-value that was significant; however, this criterion is sensitive to sample 

size. Therefore, the findings confirmed the soundness of the proposed model fit as 

presented in Table 5.11. Based on that, the author concluded that the overall goodness 

of model fit of the present study was consistent with the empirical data.
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5.6 Maximum Likelihood Estimates (-Beta Results) 

Having assessed the overall goodness of the proposed model fit and the 

measurement model, the next step was to examine the theoretical relationships among 

the underlying constructs. To examine that, the most evident way in SEM involves the 

significance of estimates. Table 5.12-5.13 displays the results for the various 

structural equations estimates. The relationships among the variables hypothesized 

were tested. Figure 5.4-5.5 shows the results of the relationships between the 

“exogenous” and “endogenous” variables, and the relationships between the 

“endogenous” variables. The significance of all the relationships between the variable 

are also depicted in Figure 5.4. 

 

Eight out of the eleven hypothesized relationships were found to be statistically 

significant, and among these, six were significant at the 0.001 level (two-tailed), one 

at the 0.01 level (two-tailed), and one at the 0.05 level (two-tailed). Three out of 

eleven hypothesized relationships were found to be statistically insignificant (see 

Table 5.12 and Figure 5.4). The outcomes of the predictors and the response variables 

were depicted with the evaluated fitness indices. The indices displayed in Table 5.12 

and Figure 5.4 were based on the unstandardized estimates (β), standard errors (se), 

and critical ratio (CR) whereas Table 5.13 and Figure 5.5 show the standardized 

estimates (β).  
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Figure 5.5 Hypothesized Model Unstandardized Result Extracted 

Note: Goodness-of-fit statistics: Relative chi-squared= 3.491; GFI=0.996; AGFI=0.995; 

CFI=0.959; IFI=0.959; PCFI=0.812; PNFI=0.799; RMSEA=0.079; SRMR=0.042; 

RMR=0.040 
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Table 5.12 Unstandardized Estimates: The Path Coefficients of the Analytical Model 

Extracted 

Response 

Variables  
Direction  Predictors  

Estimat

e(β) 
S.E. C.R. P-Value 

Barrier <--- DIA 0.991 0.096 10.296 *** 

Opportunity <--- DIA 0.774 0.044 17.692 *** 

Attitude <--- Opportunity 0.282 0.064 4.384 *** 

Attitude <--- DIA 0.264 0.089 2.984 0.003 

Attitude <--- Awareness 0.512 0.055 9.292 *** 

Attitude <--- Barrier 0.016 0.05 0.314 0.754 

Intention <--- Awareness -0.015 0.037 -0.417 0.677 

Intention <--- Opportunity 0.477 0.055 8.709 *** 

Intention <--- Barrier -0.031 0.041 -0.757 0.449 

Intention <--- Attitude 0.648 0.049 13.181 *** 

Intention <--- DIA -0.177 0.075 -2.38 0.017 

Note: Goodness-of-fit statistics: Relative chi-squared= 3.491; GFI=0.996; AGFI=0.995; 

CFI=0.959; IFI=0.959; PCFI=0.812; PNFI=0.799; RMSEA=0.079; SRMR=0.042; 

RMR=0.040 

Note: Significance of regression weight: † p < 0.100, * p < 0.050, ** p < 0.010, 

*** p < 0.001 two-tailed 
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Figure 5.6 Hypothesized Model Standardized Result Extracted 

Note: Goodness-of-fit statistics: Relative chi-squared= 3.491; GFI=0.996; AGFI=0.995; 

CFI=0.959; IFI=0.959; PCFI=0.812; PNFI=0.799; RMSEA=0.079; SRMR=0.042; 

RMR=0.040 
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Table 5.13 Standardized Estimates: The Path Coefficients of the Analytical Model 

Extracted 

Response Variables Direction Predictors Estimate (β) 

Barrier <--- DIA 0.709 

Opportunity <--- DIA 0.694 

Attitude <--- Opportunity 0.203 

Attitude <--- DIA 0.17 

Attitude <--- Awareness 0.589 

Attitude <--- Barrier 0.014 

Intention <--- Awareness -0.019 

Intention <--- Opportunity 0.373 

Intention <--- Barrier -0.031 

Intention <--- Attitude 0.705 

Intention <--- DIA -0.124 

Note: Goodness-of-fit statistics: Relative chi-squared= 3.491; GFI=0.996; AGFI=0.995; 

CFI=0.959; IFI=0.959; PCFI=0.812; PNFI=0.799; RMSEA=0.079; SRMR=0.042; 

RMR=0.040 

Note: Significance of regression weight: † p < 0.100, * p < 0.050, ** p < 0.010, 

*** p < 0.001 two-tailed 

 

 

 Squared Multiple Correlations (𝐑𝟐) Extracted  

The output from the data analysis showed that the observed variables were 

reliable measures of the six latent variables. The theoretical model was also confirmed 

to fit the empirical data satisfactorily as evident from the goodness of fit model (see 

Table 5.11). It is estimated that the predictors of. solar technology adoption intention 

explains 71% of its variance. In other words, the error variance of solar technology 

adoption intention is approximately 29% of the variance of solar technology adoption 

intention itself. Out of the two independent variables, the regression weight for DIA 

in the prediction of solar technology adoption intention was statistically significant at 
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the 0.05 level (two-tailed); however, the regression weight for awareness in the 

prediction of intention was not statistically significant at the 0.05 level (two-tailed). 

Table 5.14 Squared Multiple Correlations (R2) Extracted 

Variables  Structural Equation Modeling (SEM) 
Squared Multiple 

Correlations (𝐑𝟐) 

Barrier -  It is estimated that the predictors of 

Barriers explain 50.2% of its 

variance. 

- In other words, the error variance of 

Barrier is approximately 49.8% of 

the variance of Barrier itself. 

50.2% 

Opportunity - It is estimated that the predictors of 

Opportunity explain 48.2% of its 

variance. 

- In other words, the error variance of 

Opportunity is approximately 51.8% 

of the variance of opportunity itself. 

48.2% 

Attitude - It is estimated that the predictors of 

Attitude explain 64.5% of its 

variance. 

- In other words, the error variance of 

Attitude is approximately 35.5% of 

the variance of Attitude itself. 

64.5% 
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Variables  Structural Equation Modeling (SEM) 
Squared Multiple 

Correlations (𝐑𝟐) 

Intention - It is estimated that the predictors of 

Intention explain 71% of its 

variance. 

- In other words, the error variance of 

Intention is approximately 29% of 

the variance of Intention itself. 

71% 

Note: Significance of regression weight: † p < 0.100, * p < 0.050, ** p < 0.010, *** p 

< 0.001 two-tailed 

 

5.7 Results of the Hypothesis Testing 

This section of the current research examines the relationships of the variables 

proposed in the conceptual model in chapter 3, (see Figure 3.3). The AMOS program 

version 23 was used to test the eleven hypotheses. The findings from the SEM were 

joined to form a path model of solar technology adoption intention. 

Table 5.15 Hypothesis 1 Results 

Hypothesis One 

𝐇𝟏 There is a positive relationship between the manager’s (owner’s) 

mindset/attitude toward solar technology and solar technology adoption 

intention. 

Predictor Variable Direction Response Variable (DV) β P-Value 

Manager’s (Owner’s) 

Mindset/Attitude 

 Solar Technology 

Adoption Intention 

0.705 *** 

Note: Significance of regression weight: † p < 0.100, * p < 0.050, ** p < 0.010, *** p 

< 0.001 two-tailed 
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In hypothesis 1, the results indicated that the direct effect of the manager’s 

(owner’s) mindset/attitude about solar technology and its impact on solar technology 

adoption intention was statistically significant at (β=0.705; p<0.001), therefore, 

hypothesis 1 was accepted. That means that, managers’ (owners’) of MSME 

perspectives pertaining to solar technology are seen as favorable influences on their 

solar technology adoption intention. 

Table 5.16 Hypothesis 2a Results 

Hypothesis Two-a 

𝐇𝟐𝐚 There is a positive relationship between opportunities and the manager’s 

(owner’s) mindset/attitude toward solar technology. 

Predictor Variable Direction Response Variable (DV) β P-Value 

Opportunities  Manager’s (Owner’s) 

Mindset/Attitude Toward 

Solar Technology 

0.203 *** 

Note: Significance of regression weight: † p < 0.100, * p < 0.050, ** p < 0.010, *** p 

< 0.001 two-tailed 

 

From hypothesis 2a, the results showed that there was a positive relationship 

between opportunities and manager’s (owner’s) mindset/attitude toward solar 

technology. The hypothesis was statistically significant at (β=0.203; p<0.001), and 

therefore hypothesis 2a was supported. Managers (owners) of MSME perceive 

benefits pertaining to solar technology as positive influences on their mindset/attitude 

toward solar technology. 
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Table 5.17 Hypothesis 2b Results 

Hypothesis Two-b 

𝐇𝟐𝐛 There is a negative relationship between barriers and the manager’s 

(owner’s) mindset/attitude toward solar technology. 

Predictor Variable Direction Response Variable (DV) β P-Value 

Barrier  Manager’s (Owner’s) 

Mindset/Attitude Toward 

Solar Technology 

0.014 0.754 

Note: Significance of regression weight: † p < 0.100, * p < 0.050, ** p < 0.010, *** p 

< 0.001 two-tailed 

 

Hypothesis 2b, as hypothesized, “there is a negative relationship between 

barriers and the manager’s (owner’s) mindset/attitude toward solar technology,” and 

the results of the study indicated that barriers (reasons against adoption) had no 

statistical significance at (β=0.014; p>0.05), therefore, hypothesis 2b was rejected. 

This signified that managers’ (owners’) of MSME perceived lack of government 

support policies creating environmental barrier and perceived cost does not negatively 

influence their mindset/attitude toward solar technology. In other words, this specified 

that barriers would not reduce the tendency of managers (owners) of MSME 

mindset/attitude toward solar technology adoption intention. 

Table 5.18 Hypothesis 3a Results 

Hypothesis Three-a 

𝐇𝟑𝐚 There is a positive relationship between opportunities and solar 

technology adoption intention. 

Predictor Variable Direction Response Variable (DV) β P-Value 

Opportunities  Solar Technology 

Adoption Intention 

0.373 *** 

Note: Significance of regression weight: † p < 0.100, * p < 0.050, ** p < 0.010, *** p 

< 0.001 two-tailed 
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As expected, hypothesis 3a results showed that there was a positive 

relationship between opportunities and solar technology adoption intention. The 

hypothesis was statistically significant at (β=0.373; p< 0.001), and therefore 

hypothesis 3a was sustained. Managers’ (owners’) of MSME perceived opportunities 

as benefits relating to solar technology as being positive tend to influence their solar 

technology adoption intention. 

Table 5.19 Hypothesis 3b Results 

Hypothesis Three-b 

𝐇𝟑𝐛 There is a negative relationship between barriers and solar technology 

adoption intention. 

Predictor Variable Direction Response Variable (DV) β P-Value 

Barrier  Solar Technology 

Adoption Intention 

-0.031 0.449 

Note: Significance of regression weight: † p < 0.100, * p < 0.050, ** p < 0.010, *** p 

< 0.001 two-tailed 

 

Regarding hypothesis 3b, indicating that “there is a negative relationship 

between barriers and solar technology adoption intention,” the results of the study 

revealed that barriers (reasons against adoption) were negatively related and 

statistically insignificant at (β=-0.031; p> 0.05), and therefore hypothesis 3b was 

rejected. This signified that managers’ (owners’) of MSME perceived lack of 

government support policies creating environmental barriers and perceived costs does 

not negatively influence solar technology adoption intention. In other words, 

perceived barriers would not reduce the propensity for managers’ (owners’) of MSME 

solar technology adoption intention. 

 

 

 



 132 

Table 5.20 Hypothesis 4a Results 

Hypothesis Four-a 

𝐇𝟒𝐚 Disruptive innovation activities have a positive relationship with 

opportunities. 

Predictor Variable Direction Response Variable (DV) β P-Value 

DIA  Opportunities 0.694 *** 

Note: Significance of regression weight: † p < 0.100, * p < 0.050, ** p < 0.010, *** p 

< 0.001 two-tailed 

 

Likewise, in hypothesis 4a, the results suggested that there was a statistically 

significant positive relationship between DIA and opportunities at (β= 0.694; 

p<0.001), and therefore hypothesis 4a was confirmed and sustained. It suggests that 

managers (owners) of MSME that are more interested in trying new technology (solar 

technology) to improve their business efficiency and effectiveness do so based on the 

perceived benefits that the new technology will bring to their business, so they exploit 

the DIA process. 

Table 5.21 Hypothesis 4b Results 

Hypothesis Four-b 

𝐇𝟒𝐛 Disruptive innovation activities have a negative relationship with 

barriers. 

Predictor Variable Direction Response Variable (DV) β P-Value 

DIA  Barrier 0.709 *** 

Note: Significance of regression weight: † p < 0.100, * p < 0.050, ** p < 0.010, *** p 

< 0.001 two-tailed 

 

Similarly, in hypothesis 4b, the regression weight for DIA in the prediction of 

barriers was statistically significant at (β= 0.709; p<0.001), and thus hypothesis 4b 

was accepted. It suggests that managers’ (owners’) of MSME DIA were negatively 

influenced by lack of government support policies, creating environmental barriers as 

well as perceived costs. In other words, even if the managers (owners) want to try 
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new technology (solar technology) to improve their business efficiency and 

effectiveness, they are concerned about the barriers which might hinder the DI 

process. Even managers (owners) that are technologically inclined tend not to adopt 

solar technology when the perceived barriers are high. 

Table 5.22 Hypothesis 5 Results 

Hypothesis Five 

𝐇𝟓 Disruptive innovation activities have a significant effect on solar 

technology adoption intention. 

Predictor Variable Direction Response Variable (DV) β P-Value 

DIA  Solar Technology 

Adoption Intention 

-0.124 0.017 

Note: Significance of regression weight: † p < 0.100, * p < 0.050, ** p < 0.010, *** p 

< 0.001 two-tailed 

 

Similarly, the regression weight for DIA in the prediction of solar technology 

adoption intention was negatively related and statistically significant at (β= -0.124; 

p<0.05). This finding suggested that managers’ (owners’) DIA influence their 

adoption intention, and so, hypothesis 5 was sustained. It suggests that managers’ 

(owners’) of MSME that are more interested in trying new technology (solar 

technology) to improve their business efficiency and effectiveness or managers 

(owners) that are more inclined toward innovative products such as solar tend to have 

the intention to adopt solar technology.  
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Table 5.23 Hypothesis 6 Results 

Hypothesis Six 

𝐇𝟔 Disruptive innovation activities have a positive relationship with the 

manager’s (owner’s) mindset/attitude toward solar technology. 

Predictor Variable Direction Response Variable (DV) β P-Value 

DIA  Manager’s (Owner’s) 

Mindset/Attitude Toward 

Solar Technology 

0.17 0.003 

Note: Significance of regression weight: † p < 0.100, * p < 0.050, ** p < 0.010, *** p 

< 0.001 two-tailed 

 

Equally, the regression weight for DIA in the prediction of managers (owners) 

mindset/attitude toward solar technology was supported. The statistically significant 

finding at (β= 0.17; p<0.010) denoted that managers (owners) DIA influences their 

attitude toward behavior with regards to solar technology adoption intention; hence, 

hypothesis 6 was confirmed and accepted. It signified that managers (owners) of 

MSME that are more motivated toward innovative products such as solar tend to have 

a positive attitude toward solar technology. 

Table 5.24 Hypothesis 7 Results 

Hypothesis Seven 

𝐇𝟕 Awareness-knowledge has a positive relationship with the manager’s 

(owner’s) mindset/attitude toward solar technology. 

Predictor Variable Direction Response Variable (DV) β P-Value 

Awareness-

Knowledge 

 Manager’s (Owner’s) 

Mindset/Attitude Toward 

Solar Technology 

0.589 *** 

Note: Significance of regression weight: † p < 0.100, * p < 0.050, ** p < 0.010, *** p 

< 0.001 two-tailed 
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Correspondingly, the effect of awareness-knowledge of new technology on the 

manager’s (owner’s) mindset/attitude toward solar technology in hypothesis 7 was 

found to be statistically significant at (β =0.589; p<0.001), thereby signifying that 

managers (owners) awareness-knowledge about solar technology can have a 

significant direct impact on their mindset/attitude toward solar technology. Thus, 

hypothesis seven was accepted.  

Table 5.25 Hypothesis 8 Results 

Hypothesis Eight 

𝐇𝟖 Awareness-knowledge has a significant effect on solar technology 

adoption intention. 

Predictor Variable Direction Response Variable (DV) β P-Value 

Awareness-

Knowledge 

 Solar Technology 

Adoption Intention 

-0.019 0.677 

Note: Significance of regression weight: † p < 0.100, * p < 0.050, ** p < 0.010, *** p 

< 0.001 two-tailed 

 

Contrary to expectations, regarding the impact of awareness-knowledge of 

new technology on the manager’s (owner’s) solar technology adoption intention, the 

path coefficient was statistically insignificant at (β=-0.019; p>.05), therefore 

indicating lack of support for hypothesis 8. This indicated that managers’ (owners’) 

awareness-knowledge about solar technology significantly influences their 

mindset/attitude toward solar technology but not necessarily leading to adoption 

intention of solar technology. 
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Table 5.26 Summary of the Results from the Hypothesis Testing 

Hypotheses Statements Findings 

𝐇𝟏 There is a positive relationship between the manager’s 

(owner’s) mindset/attitude toward solar technology and 

solar technology adoption intention. 

Supported 

𝐇𝟐𝐚 There is a positive relationship between opportunities 

and the manager’s (owner’s) mindset/attitude toward 

solar technology. 

Supported  

𝐇𝟐𝐛 There is a negative relationship between barriers and the 

manager’s (owner’s) mindset/attitude toward solar 

technology. 

Not 

Supported  

𝐇𝟑𝐚 There is a positive relationship between opportunities 

and solar technology adoption intention. 

Supported  

𝐇𝟑𝐛 There is a negative relationship between barriers and 

solar technology adoption intention. 

Not 

Supported  

𝐇𝟒𝒂 Disruptive innovation activities have a positive 

relationship with opportunities. 

Supported  

𝐇𝟒𝐛 Disruptive innovation activities have a negative 

relationship with barriers. 

Supported  

𝐇𝟓 Disruptive innovation activities have a significant effect 

on solar technology adoption intention. 

Supported  

𝐇𝟔 Disruptive innovation activities have a positive 

relationship with the manager’s (owner’s) 

mindset/attitude toward solar technology. 

Supported  

𝐇𝟕 Awareness-knowledge has a positive relationship with 

the manager’s (owner’s) mindset/attitude toward solar 

technology. 

Supported  

𝐇𝟖 Awareness-knowledge has a significant effect on solar 

technology adoption intention. 

Not 

Supported  
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5.8 Chapter Summary 

The overall data analysis results provided some good insights about future 

guidelines for solar technology adoption intention. Eight out of eleven hypotheses 

were supported and accepted: H1, H2a, H3a, H4𝑎 , H4b, H5, H6, and H7. On the other 

hand three hypotheses were not statistically significant and were rejected: H2b, H3b, 

H8. Based on the data analysis, the predicted variable (solar technology adoption 

intention) was very well accounted for by the observed and latent variables contained 

in the model at R2=71%. Mindset/attitude toward behavior had the strongest direct 

effect on solar technology adoption intention at R2=64.5%, followed by barriers 

(reasons against adoption) at R2=50.2%, and opportunities (reasons for adoption) at 

R2=48.2%. Further, the observed measurements represented a valid theoretical 

construct for evaluating the solar technology adoption intention of managers (owners) 

of MSME in Nigeria’s context. The significance of the model parameters was 

examined and the goodness of fit for the model was tested. All of the assumptions 

were evaluated and fulfilled before testing and confirming the statistical significance 

(no significance) of the hypotheses as described above. The next chapter discusses the 

findings of the qualitative part of the study. 

 



 

 

RESEARCH RESULTS: QUALITATIVE 

This chapter presents the results from the qualitative analysis, and it reconciles 

the data collected and analyzed quantitatively. This mixed method approach helps to 

provide a more complete understanding of the research problems than either approach 

alone. Therefore, a thematic analysis was applied in this chapter to address the 

triangulation purpose. This chapter is divided into two sections. First, the 

demographic information of the participants is presented and second, the analysis of 

the data collected through in-depth interviews is depicted. The in-depth interviews 

were conducted with selected managers (owners) of micro, small, and medium 

enterprises in Lagos State, Nigeria. A total of 25 interviews were conducted using 

unstructured questions divided methodically into major themes for the interview data 

collection and for further analysis. 

Table 6.1 Demographic Summary of the Interviewees 

Participants Background 

Gender Male 52% 

Female 48% 

Age Range 20-30 8% 

31-40 48% 

41-50 36% 

51-59 8% 

Position Owner 56% 

Manager  44% 

Experience 

in years 

1-10 52% 

11-20 40% 
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Participants Background 

21-30 4% 

31-40 4% 

Type of 

business 

Small 

Manufacturing 

16% 

Service 56% 

Whole Sale and 

Retail 

28% 

 

Most of the interviewees were male; however, the difference in gender was 

not too wide, which was 52% and 48% respectively for males and females. 

Furthermore, most of the managers-owners of MSME interviewed were within the 

age range of 31-40 (48%), followed by 41-50 (32%) and the rest were at 8% & 4% 

respectively. Additionally, most of the participants were owners of the MSME (56%) 

and 44% were managers taking care of the operations of the MSME, which were 

mostly service types of businesses (56%) such as salons or barber shops, provision 

stores, photocopying, printing shops, etc. Among those interviewed, 52% had at least 

ten years of business experience and 40% had been in small business for up to twenty 

years. Moreover, 28% of them are engaged in wholesale and retail types of business 

and around 16% of them are in the areas of small bakery production, fishponds, 

snacks production, etc. (see Table 6.1 above). 

 

6.1 Major Themes and Findings 

In addition to the quantitative survey questionnaire, the primary data for this 

study were also obtained from the interviews. The interviews were conducted with 25 

interviewees from the MSME managers (owners) in Lagos State, Nigeria. The data 

gathered from the interviews complement the survey data in terms of their perceptions 

and motivations for adopting solar technology. There were six main factors where the 

themes related to personal/institutional motivations and barriers to solar technology 

adoption intention. Thematic analysis was adopted to analyze the qualitative data. 

Thematic analysis (TA) is a systematic method for identifying, organizing, and 
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offering insights into patterns of meaning (themes) across a data set (Braun & Clarke, 

2012). By concentrating on themes across the data set, TA permits the researcher to 

dig deeply and to make sense of the meanings and experiences of the interviewees’ 

responses. Therefore, the patterns of meaning of the interview data are analyzed here 

with the intention of answering the research questions. 

Table 6.2 Qualitative Interview Open-Ended Questions 

No. Major Themes 

1.  Awareness-knowledge 

2.  Attitude toward solar technology 

3.  Opportunities-benefits 

4.  Barriers 

5.  Disruptive innovation activities 

6.  Attitude, opportunities, barriers, benefits, knowledge 

 

 Awareness-Knowledge Related to Renewable Energy 

Technologies (solar technology) 

In order understand the interviewees’ knowledge-awareness of solar 

technology, they were asked if they were aware of renewable energy technologies and 

if so, to indicate the terms that they were familiar with related to renewable energy 

technologies. Term choices such as global warming, climate change, sustainable 

development, and greenhouse emission were given to them to select. All 25 

interviewees, i.e., 100% of them, indicated that they were aware of solar technology 

as portrayed in Figure 6.1. In addition, in response to the terms related to renewable 

technologies, most of the interviewees’ knowledge-awareness about solar technology 

was associated with renewable energy at 32%, followed by 28% of the participants 

staging climate change, and 16% indicating greenhouse emission, whereas sustainable 

development and global warming were at 12% respectively. The term that the 

interviewees were most aware of was renewable energy (32%), while the terms that 

they were least aware of were sustainable development and global warming (16%). 
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All of the interview participants recognized the value of solar technology in 

terms of having access to steady electricity. They agreed that solar technology could 

help navigate the issue of power but have not adopted the technology due to perceived 

high initial installation and maintenance costs and for other reasons. This supported 

the findings of the quantitative data analysis of the current research. In contrast, the 

managers (owners) of MSME interviewed commented that even though they were 

aware and hade sufficient knowledge about solar technology, it has not influenced 

their adoption intention. This finding answered the first research question about the 

“level of awareness-knowledge and the mind-set/attitude influence on manager’s 

(owner’s) solar technology adoption intention.” Managers-owners of MSME were 

aware of solar technology, and some have adopted it; however, the majority of them 

have no immediate intention to adopt it due to perceived high costs and for other 

reasons revealed by the interview participants. This provides a strong support in 

answering the research questions through triangulation. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.1 Awareness of Solar Technology 
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 Attitude Toward Solar Technology 

In terms of the mind-set/attitude of many managers (owners) of MSME 

interviewed which formed part of the sample size, it indicated that they have a 

positive mindset and understood the impact of stable power supply that solar 

technology can bring to their businesses. Managers (owners) of MSME are confident 

that rooftop solar technology will help to save money on their electricity bills and the 

cost of fossil fuel for powering stand-alone generators. Despite the high initial cost of 

solar technology and the absence of policy-supported mechanisms in solar technology 

financing, managers (owners) of MSME are confident in the benefits such as business 

efficiency that solar technology will bring to their businesses and they indicated that 

they have intention to adopt solar when they have the financial capability to do so. 

According to the interview data, most of the participants interviewed (64%) have not 

adopted the technology citing the perceived high initial installation costs of solar 

technology as the main reason for not adopting it. Furthermore, another 28% of the 

participants interviewed explained that they adopted the technology because of the 

benefits it will be to their businesses. Probing further during the interview to 

understand the attitude regarding solar technology, the interviewees where asked if 

they have solar technology to power their businesses, and if so, why or why not? The 

interviewees’ responses concurred with the data obtained and analyzed quantitatively, 

where the respondents showed that they were aware of solar technology which might 

not transpire into using the technology due to cost barriers. Table 6.3 below lists some 

of the responses from the participants. 

Table 6.3 Managers-Owners of MSME Interview Question Responses  

 Examples of the interview question responses of managers-owners of 

MSME regarding their attitude toward solar technology 

-  “Yes, I know about it, but I didn't have it because, even those that installed 

it, the way they talk of the initial cost is something that one cannot afford.” 

-  “Hmm, yeah, I have heard about it. Hmm, as at now, no, I don’t use it. The 

cost of installing it is high.” 
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-  “Yes, yes am.so much aware of it. Yes, I have one, yes, I have it because, 

with the current situation of the country now in Nigeria, you know? You 

cannot do without light (electricity). And ehmm, the ways things are now, 

things are very expensive, fuel increment every day, up and down. And 

ehmm, the solar system will help you to bit down the cost of spending on 

fuel and ehmm, other, other things.  Cost of buying electric bulb, wire up 

and down, all those things.” 

-  “Solar technology as in solar energy, what do you mean, okay! the ones 

that people use to power their house, yes am aware of it. Ehmm! I don't 

have it, but I do see people that use it. Haa, this thing is...is very expensive. 

It is very expensive. It's expensive. Aha, when I checked the. price, they 

were calling big money (high price) for me so... I have seen people that 

have it, but I don't have it for my business.” 

 

From a private sector perspective, when the issue of the overall perception of 

managers (owners) of MSME regarding solar technology adoption for other small 

businesses, and which they would prefer to use between solar and stand-alone 

generators was raised by the researcher, most of the managers-owners of MSME had 

positive perceptions about solar technology; however, they are worried and concerned 

about the affordability of it. Some said that it is good because it saves them a lot of 

money spent to buy fossil fuel to power stand-alone generators, and some cited the 

business opportunities lost due to no electricity power, whereas others mentioned that 

it is good for business as well as the environment. One participant stated the 

following:  

“Mmm, it will be very good for them because, it will make the business to 

grow, and they can go for their size anyway. As in, how big the business is will 

determine...you know...the number of panels that you're going to use. So, it 

will help. Personally, I will prefer solar technology because, I have access to 

light always, and I wouldn't have to be bothering myself about fuel, stand-

alone generator servicing, and the rest. Another thing is that, well, because of 
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my business. I have access to light and ...you know.... generally, light 

(electricity) helps business. There is no business without light.” 

 

 Policy Support of or Barriers to Solar Technology Adoption 

This theme aimed to answer the first research question, which was to 

understand the perception of managers-owners of MSME regarding the government 

policy support or barriers on solar technology for small businesses. This question is 

important, because MSME are the most impacted sector from the inadequacy of 

national power grid in Nigeria. The interviewees were asked to express their view on 

what influence the government or solar company support, or barriers, have on their 

adoption intention. They were asked if they would adopt solar technology if there 

were to be sufficient incentives from both the government and solar companies or not 

to adopt the technology because of barriers such as high initial costs, difficulty finding 

funding, insufficient incentives from both the government and solar companies, and 

other barriers for their business.  

It is not surprising that the interview participants were of the view that high 

perceived costs were the main barrier. They lamented on the policy failure to address 

the social and economic issues associated with power problems in the country but 

they expressed that they did not rely on the government, neither were they expecting 

any kind of support because it is simply not there, so most of the participants’ view 

policy support as negative. Most of them said that they would rather adopt solar 

technology for the potential benefits it will bring for their business efficiency but were 

currently faced with mostly huge perceived initial costs of installation. Furthermore, 

some stated that they were concerned about the capacity that would be able to power 

their business appliances. Another important thing that the interviewees mentioned 

was the references from their friends or neighbors that use it. They also stated that 

they did not have to worry much about buying fossil fuel to power a stand-alone 

generator which is not cost efficient for their businesses, coupled with the stress and 

noise pollution that comes with it. The common words used by most of the 

interviewees throughout the interview process were high cost as the main factor for 

not adopting solar technology as well as other barriers such as not knowing how the 
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technology works or the capacity that is suitable for their business. This was the main 

barrier identified throughout the interview process; they did not talk much about 

incentives or the access to funds. 

 

However, most of the interviewees mentioned that the main reason for 

adopting solar was for efficiency; regarding other benefits such as being independent 

from the unreliable national power grid, they believed that it would be more cost 

effective for their business as well as for their business upgrades or growth. This 

finding revealed that incentives from the government or any form of support from 

suppling companies to attract small business owners to adopt solar technology are not 

in their mind because individuals and businesses have perceived that these factors are 

not in the Nigerian government policy history. Therefore, the first research question 

was answered: “how does policy support or the barriers perceived by managers 

(owners) influenced their decision to adopt solar technology?” This finding also 

solidified the quantitative data analysis of this research, which found that managers-

owners of MSME are motivated or demotivated by the environmental factors that can 

either be perceived as opportunities or barriers for solar technology adoption intention 

in Nigerian context. One participant shared her experience of the perceived benefits as 

her reason for and barrier against adopting solar technology in her company’s factory. 

“The reason why I will adopt it is like, is because, ehmm, that my friend. 

Whenever I go to her shop, she doesn't have problem with light (electricity). 

Another reason why I will adopt it is because ehmm, this stand-alone 

generator is stressful. Sometimes, my fuel will just finish, I will come out to fill 

up. Leaving what I was doing aside. Other times, ehmm it will start having 

technical issues, so that's just it but if I have solar technology, I will not worry 

with all those things. So, I think that is the most important reason why I will 

choose solar technology. The only reason why I have not adopted it now is 

because of money, yes ehmm, the money is big. The time I checked the price, I 

almost ran away. Is very expensive. So, I will say that benefits for my business, 

yes. Because there’s no government support here in Nigeria, we must do 

everything by ourselves even providing electricity by ourselves. So, no need to 

say government incentives.” 
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 Disruptive Innovation Activities 

This theme aimed to answer the last research question concerning the nature of 

the business and economic competitive environment impact on the decision to adopt 

or not to adopt solar technology by the managers-owners of MSME. Secondly, this 

theme intended to resolve the findings of the quantitative analysis part of this 

research. In order to understand the motives behind managers-owners of MSME DIA, 

they were asked to share their opinion regarding the following question: “Are 

managers-owners motivated by their attitude toward behavior or are they forced to 

adopt solar technology due to disruption and or competition?” Most of them clearly 

stated that competition was not the main motive that might drive them to adopt solar 

technology; rather, it was for the benefits that the technology would bring to their 

small business. Some of the interviewees stated that they will adopt solar technology 

to have steady electricity which will bring in more customers and business growth. 

Here is what one of the interviewees stated: 

“It’s not because they're doing so, I will just adopt it because, it will give me, 

it will just take my mind away from too many things. It will give.... it will save 

me from stress. Ehmm, and it will save me from ... from... you know, all this 

small problem that used to come up with all this stand-alone generator, even 

government unstable electricity (PHCN). So, I will not use it because of my 

competitors. I will use it because of myself and the stress that it will save me 

for running my business. I won't use solar technology because of my business 

competitors; I will rather use solar in my business to grow.” 

 

The responses indicated that most of the managers-owners of MSME 

recognized the effect that adopting solar technology will have on their business’s day-

to-day operations and most were eager to adopt it but are hindered presently by the 

high initial and maintenance costs as well as lack of incentives from the government 

or suppling companies to motivate them into actual adoption. The majority of them 

have expressed that what their neighbors/competitors are doing would not force them 

into adopting solar technology because, every small business owner might not have 

the financial capacity to do so. When probed further about the disruptiveness of solar 

technology in the way businesses are done, they did not respond. Figure 6.2 shows the 
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most reasons from the interviewee’s responses regarding their opinion on competitive 

pressure for solar technology adoption intention among the managers-owners of 

MSME in Lagos State, Nigeria. 

 

 

Figure 6.2 Perception about Pressure from Competitive Business Environment 

 

 Recommended Actions to Be Taken to Attract MSME to Use 

Solar Technology to Power Their Businesses 

In order to obtain the perspectives from the private sector about the necessary 

actions to be undertaken by relevant stakeholders to spur the adoption of solar energy 

technology, the managers-owners of MSME interviewed were asked to provide their 

view on the question “what do you think the government, solar manufacturing, and 

installation companies should do to attract small businesses to use solar technology to 

power their business?” Most of the participants indicated that government 

intervention to make the technology affordable and available for small businesses as 

well as households will motivate them to adopt it (see Figure 6.3). Some of the 

participants recommended that solar companies should improve the quality of the 
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battery. Furthermore, other participants recommended that solar companies should 

train more capable solar technicians as well as ask the government to provide access 

to loans, creating awareness about the benefits of renewable energy technology, and 

other incentives to facilitate solar adoption intention. One participant stated the 

following: 

“The only thing they must do is for government to cut down the cost of 

materials that they use in installation. Because, when the cost is affordable 

you can easily pay for installers to...and again let them train more people. 

When there is only two people that are aware, that knows how to install it, 

they will charge high, but when there are many people for you to go to, the 

charging will be low. Then again. government should try as much as they can 

to liaise with our banks. At least, if you want to borrow from the bank or to get 

loan for you to install solar, then you pay by installment to them. Let the 

interest rate be low, so that you can easily have access to it. But the interest 

rate is high when you calculate the interest rate. Its huge money for you to 

invest in your business that will even make you to be richer than how you are 

before you install it. So, government should come in and help us.” 

 

 

 

 



 150 

 

Figure 6.3 Interviewees’ Recommended Action 

 

The interviewees’ recommended action aligned with the ladder of modern 

energy adopters elaborated in chapter one which include availability, affordability, 

and accessibility of policy support tend to motivate the managers-owners of MSME to 

adopt solar technology adoption. The responses from the interview participants 

confirmed that if the technology were affordable, readily available with competent 

technicians for installation and maintenance and accessible, small businesses will 

prefer to use solar technology than stand-alone generators. See Figure 6.3 for a 

summary of the participants recommended actions. Understanding the attitudes and 

perceptions of the MSME managers-owners toward solar technology and their 

intention to adopt it in Nigeria’s context can be summarized based on the 

affordability, availability, and accessibility of the technology. Here is how one owner 

responded: 

“Government ought to help entrepreneurs like myself...not necessarily giving 

us money but.... even if they help with subsidies like subsidizing the prices of 

this new technology to make it more affordable. The manufacturers should 

also help us in a long way by reducing the cost of the technology.” 
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6.2 Discussion of the Findings 

The qualitative analysis results through the interview data revealed that, 

availability, affordability, and accessibility were the main points and concerns for the 

managers-owners of MSME in Lagos State Nigeria with regards to solar technology 

adoption intention. These are the words that were stated the most from almost all of 

the participants throughout the interview process. This finding is in line with the 

quantitative analysis part of this study. First, it confirmed that managers-owners’ 

attitude toward solar technology is positive but not without concerns about the 

perceived high initial cost or as they referred to it as affordability which could be the 

reason why most of the interview participants have not adopted the technology. This 

was also the pinnacle of the findings of Thompson, Ajiboye, Akin, et al. (2021), who 

found that the affordability of solar technology was the most perceived attribute that 

influences solar technology adoption intention. 

 

Secondly, the results showed that there are positive perceptions and attitudes 

toward solar technology among the MSME manager-owners in Nigeria. The majority 

of them are aware and have some knowledge of solar technology as well as some of 

the expected benefits it might bring to their businesses. However, they have 

emphasized cost as the main factor deterring them from adopting the technology. This 

conformed with the findings of the quantitative data analysis, which found that 

managers’-owners’ awareness-knowledge significantly influences attitudes but not 

necessarily leading to the intention to adopt solar technology. Additionally, the results 

indicated that the perception of policy support was negative and some of the 

supportive policies are not effective and most of the respondents were not aware of 

any incentives. This has been found in other studies where there is a lack of 

information and awareness between stakeholders, which creates a gap in the market. 

This concurred with the lack of access to solar technology policy support, and lack of 

access to information and knowledge about renewable energy policy support 

(incentives or subsidies). As a result, there are high risks of negative perceptions 

toward potential renewable energy adoption (Painuly, 2001). 
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Furthermore, another perception from the results is that solar technology is not 

suited for small businesses because of the capacity. One respondent mentioned that, in 

order to obtain the capacity that will sufficiently serve their business, it would be very 

expensive. In this regard, Oghogho (2014) stated that solar technology and other 

renewables are not yet mature technologies in Nigeria, and therefore they might not 

be well suited for MSME, but in order to overcome that barrier and obstacle, it would 

require extensive policy support such as incentives and subsidies to make it work. To 

that effect, Emodi and Ebele (2016) emphasized the need for improved dissemination 

of information about solar technology and other renewable energy technologies. They 

stated that there should be more awareness campaigns about renewable technology 

availability, making the technology more accessible by creating a campaign about its 

benefits and opportunities to raise awareness for the public and making the 

technology more affordable, which would build confidence on the part of the public 

and the acceptance of renewable energy technology. 

 

Thirdly, the findings from the qualitative interviews contradicted the 

quantitative data. According to De Lisle (2011) “the qualitative findings often 

provided a different but insightful perspective.” The findings from mixed methods 

were not always complementary yet they capture different perspectives of the 

phenomenon being investigated. On that note, when reporting the results, both 

contradictory and complementary findings are needed to capture nuances and to 

inform policy-makers and other stakeholders (De Lisle, 2011). The reason for the 

contradicting results on this theme is that the interviews allowed the participants to 

freely express their views on policy support or barriers. Therefore, the participants 

clearly stated that perceived high initial costs were the major reasons for not adopting 

solar technology; however, not the lack of policy support incentives. The majority of 

them when asked about the lack of policy support as a barrier simply stated that it is 

very unlikely to happen based on their experience. On the other hand, the quantitative 

data analysis used a quantified number of barriers, which included perceived cost and 

lack of policy support, and therefore this yielded a different result with regards to lack 

of policy support and incentives from solar technology companies or the government 

in place as a motivating factor for MSME to adopt solar technology. The findings 
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suggested that the government has done little to support solar technology and other 

renewable energy technologies and the perception of the people from both businesses 

and households toward government policy support is very negative. This supported 

the findings of Ebitu et al. (2016), which indicated that lack of government support, 

e.g., incentives and or subsidies, is part of the problems mitigating against MSME 

development in Nigeria. However, research shows that the reasons for and against a 

solar technology adoption (behavior) differ qualitatively, and influence people’s 

decisions in different ways (Westaby et al., 2010). For instance, Hansla et al. (2008) 

found that solar technology adoption intention was influenced by the perceived 

benefits and positive attitudes which was also confirmed in this study. However, 

managers (owners) decisions not to adopt solar technology may not coincide with the 

lack of policy support as a barrier against solar technology adoption intention.  

 

Fourthly, competition and disruption are not the main reason for adopting 

solar technology. Most of the interviewees cited benefits for their business efficiency 

and upgrading their business as the main factors. This is in support of the results 

obtained in the quantitative segment of the study, where the results found that 

managers-owners of MSME that are more interested in trying new technology (solar 

technology) to improve their business efficiency and effectiveness or managers that 

are more inclined toward innovative products such as solar tend to have intention to 

adopt solar technology. Finally, the recommended action from the interviewees’ 

participants point of view about what the stakeholders, particularly the government, 

should do to salvage the inadequate power supply in Nigeria and the policy support 

for alternative energy sources such as solar technology. They emphasized making the 

technology affordable, available, and accessible as their main concern. Although this 

finding deviated from the results of the quantitative analysis part where it was found 

that barriers are not statistically significant in predicting managers;-owner’s intention, 

it supported the findings of Thompson, Ajiboye, Akin, et al. (2021) and Bisaga and 

Parikh (2018), which portrayed the hypothetical meaning of the energy ladder as 

consumers move from unsustainable traditional energy sources to a modern energy 

source over time as they become available, accessible, and affordable to the adopters. 
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Table 6.4 Triangulation Checklist 

 Thematic Major Themes Triangulation 

1 Awareness-knowledge Complementary Results 

2 Attitude toward solar technology Complementary Results 

3 Opportunities-benefits Complementary Results 

4 Barriers Partially Contradicting Results 

5 Disruptive innovation activities Complementary Results 

6 Attitude, opportunities, barriers, benefits, 

knowledge 

Complementary Results 

 

6.3 Chapter Summary 

The analysis of the results from the interview findings revealed that the 

government and other stakeholders should formulate and implement new renewable 

energy policy plans in order to ensure that the power shortages in the country are 

mitigated by encouraging MSME and households to use solar technology rather than 

stand-alone generators. The purpose of this chapter was to explore the motivating 

factors of solar technology adoption intention among the managers-owners of MSME 

in the context of Nigeria. The findings indicated that clear policy goals and objectives 

are needed through government incentives, subsidies, access to loans, and credit 

support for MSME as the key factors that can create opportunities for or barriers to 

solar technology adoption. These factors stem from the high perceived initial cost of 

installation, maintenance costs, perceived low battery quality and low capacity, lack 

of technicians, among others. In a nutshell, the managers-owners of MSME 

emphasized the affordability, accessibility, availability of funds through incentives 

and other government policy instruments that would spur the intention to adopt solar 

technology. The next chapter discusses the findings in detail, portrays the implications 

of the findings and makes recommendations for stakeholders and further research.  

 



 

 

CONCLUSION AND DISCUSSION 

This chapter discusses the results of the study concerning the quantitative data 

of the proposed model for measuring managers (owners) of MSME attitudes toward 

solar technology adoption intention together with the theoretical and applied 

implications of the findings. The results were interpreted and discussed to help answer 

the research questions and to achieve the research objectives. Additionally, this 

chapter presents the conclusions of the overall study and then discusses the limitations 

of the study in terms of its research design, generalizability, and measurements. In 

addition, suggestions for further study and policy recommendations are presented. 

Lastly, this chapter revisits and discusses the results of the hypotheses suggested in 

the previous literature. 

 

7.1 Discussion of the Research Results 

 Figure 5.6 in chapter five illustrates the conceptual model based on the 

research results. The individual’s perceptual factors and DIA are recognized as an 

important vehicle to predict the intention to adopt solar energy. When MSME 

managers (owners) decide to adopt solar technology for energy alternative in Nigeria, 

some key variables become critical. The empirical findings from the primary data 

confirmed the relationship among the key determinants. Solar technology adoption 

intention can be measured by these key determinants: opportunities or barriers as 

reasons for or against adoption, attitude toward solar technology, disruptive 

innovation activities, and awareness-knowledge. The major findings and implications 

are discussed as follows. 
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 There is a positive relationship between the manager’s (owner’s) 

mindset/attitude toward solar technology and solar technology 

adoption intention. 

Attitudes refer to the “predisposition or inclination to respond positively or 

negatively toward a certain idea, situation, person or object” (Ajzen, 1991, 2002b). 

Attitude comprises four elements, which are: first, emotions or feelings (affective); 

secondly, a belief or an opinion held intentionally (cognitive); thirdly, a tendency for 

taking an action (conative); and finally, a response in a positive or a negative stimulus 

(evaluative) (Ajzen, 1991, 2002b). Managers (owners) personal attitudes are their 

mindset on an issue. The more positive the results means the more encouraged 

managers (owners) feel and so they develop a positive attitude toward solar 

technology (DINC & Budic, 2016). 

 

Regarding managers’ (owners’) mindset/attitude toward solar technology, the 

empirical findings indicated that following 𝐇𝟏 the manager’s (owner’s) 

mindset/attitude has a significant positive effect on solar technology adoption 

intention (β=0.705; p<0.001); hence, 𝐇𝟏 was supported. The finding was consistent 

with previous research on the hypothesis that the individual’s positive 

mindset/attitudes toward solar technology influences the level of intention to perform 

a behavior, which in this research is to adopt solar technology (Ajzen, 1991, 2002b; 

Jorns, 2020; Kim et al., 2014; Park & Ohm, 2014; Schwarz et al., 2009). This means 

that mind-set/attitude toward behavior is a motivation factor that encourages and or 

influences managers’ (owners’) solar technology adoption intention: “When there is 

motivation (intention) to engage in behavioral enhancement, then most likely the 

behavior occurs” (Seth, 2020). 

 

 There is a positive relationship between opportunities and the 

manager’s (owner’s) mindset/attitude toward solar technology. 

Opportunities (reasons for adoption) refer to external conditions that affect the 

mindset/attitude and or behavior of managers (owners) regarding solar technology 

adoption intention. The opportunity can be perceived as institutional government 

policy support with the availability of government fiscal policies or regulatory 
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incentives that can either create support for solar adoption (Jackson, 2005). In 

addition to policy support, scholars (Caird et al., 2008; Chen et al., 2013; Kim et al., 

2014) have identified perceived benefits as a key indicator that influences individual’s 

attitude toward new solar technology and adoption intention. 

 

Evidently from the results of the data analysis, following, 𝐇𝟐𝐚, opportunities 

positively impacted the manager’s (owner’s) mindset/attitude toward solar technology 

(β=0.203; p<0.001); hence, 𝐇𝟐𝐚 was confirm and supported. Previous studies 

confirmed these results (for instance, Caird et al., 2008; Loveldy et al., 2021; Mills & 

Schleich, 2012; Parsad et al., 2020; Walters et al., 2018). This suggested that 

government policy support creates an environment that managers (owners) of MSME 

perceived as opportunities, which activates their reason to adopt solar technology. 

Additionally, perceived benefits of the new technology in terms of functionality, 

independence from the national grid, efficiency, and effectiveness in improving 

business impacted their attitude toward solar technology. 

 

 There is a negative relationship between barriers and the 

manager’s (owner’s) mindset/attitude toward solar technology. 

According to Parsad et al. (2020) “although solar power systems are 

considered as one of the most promising renewable energy sources, some uncertain 

factors, as well as the high cost and uncertainty on ROI, could be barriers that create 

customer resistance.” Barriers (reasons against adoption) refer to external conditions 

that affect the mindset/attitude and or behavior of managers (owners) with regard to 

solar technology adoption intention. The barriers can be perceived as institutional 

government policy barriers that deter managers (owners) from adopting solar 

technology. It includes but is not limited to the lack of availability of government 

fiscal policies (lack of incentives) or unfavorable regulatory policies and perceived 

cost. 

 

 The 𝐇𝟐𝐛 results indicated that barriers (reasons against adoption) have no 

statistical significance at (β=0.014; p>0.05), and therefore 𝐇𝟐𝐛 was rejected. This 

indicated that managers’ (owners’) of MSME perceived lack of government support 
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policies creating environmental barriers and perceived costs does not negatively 

influence their mindset/attitude toward solar technology. Basically, the data analysis 

of this study confirmed statistically that barriers would not reduce the inclination of 

managers (owners) of MSME to adopt solar technology or their mindset or attitude to 

do so. This implied that the reasons against adopting solar technology are subjective 

and differ from person to person qualitatively. Nonetheless, in this study, barriers did 

not impact the mindset/attitude of managers (owners) of MSME and this result does 

not complement the findings of Claudy et al. (2015), that the reason against adoption 

has a significant impact on mindset/attitude.  

 

However, the authors stated that the reason for or against adoption as a barrier 

influences the buyer’s decisions in a dissimilar way and it has significant implications 

for managers and other stakeholders. This happens because the reasons for and 

against solar technology adoption are not contrasting, but are different constructs that 

influence managers’ (owners’) mindset/attitude toward solar adoption in different 

ways (Claudy et al., 2015). Additionally, the research results do not align with 

previous studies (Parsad et al., 2020; Reddy & Painuly, 2004), which found that 

barriers (e.g., financial barrier) influence attitudes and solar technology adoption 

intention. Furthermore, the results of this study do not conform to those of Loveldy et 

al. (2021), which suggested that the reasons against adoption significantly impact 

one’s mindset/attitude toward solar technology. The reason may be because of the 

differences in the unit of analysis; most of the previous studies were based on 

households, whereas this study is based on MSME. Business usages and purposes 

differ from those of households and the availability of the national grid, and issues of 

environmental concern differ in different contexts. 

 

 There is a positive relationship between opportunities and solar 

technology adoption intention. 

As indicated earlier, opportunities (reasons for adoption) denote the external 

conditions that affect managers’ (owners’) solar technology adoption intention. 

Jackson (2005) stated that institutional government policy support (incentives) as 

opportunity motivates managers’ (owners’) of MSME regarding solar technology 



 159 

adoption intention. In addition to policy support, scholars (e.g., Caird et al., 2008; 

Chen et al., 2013; Kim et al., 2014) have acknowledged that perceived financial 

benefits and being independent from the national power grid influenced adoption 

intention. 

 

𝐇𝟑𝐚 results revealed that there is a statistically significant positive relationship 

between opportunities and solar technology adoption intention (β=0.373; p< 0.001), 

and so 𝐇𝟑𝐚 was sustained. This implies managerially that when managers (owners) of 

MSME perceive that the benefits concerning solar technology are positive, they tend 

to see the new technology as an opportunity to be exploited and therefore, as 

expected, it influences their solar technology adoption intention. This result is aligned 

with other previous literatures’ findings, for example Board (2020); Claudy et al. 

(2015); Kim et al. (2014); Parsad et al. (2020); and Walters et al. (2018), which found 

empirically a statistical significance among opportunities that denotes the perceived 

benefits (reasons for adoption) and solar technology adoption intention. 

 

 There is a negative relationship between barriers and solar 

technology adoption intention. 

Board (2020) substantially contended that policy barriers and the perceived 

“cost barrier” of solar technology have been among the main reasons against adoption 

of this technology. Barriers (reasons against adoption) signify lack of government 

policy support as barriers that deter solar technology adoption intention (Claudy et al., 

2015; Efurumibe, 2013; Emodi & Ebele, 2016). Perceived negative governmental 

policy support as well as perceived cost impact adoption intention. Museli and 

Navimipour (2018) stated that potential consumers are worried about the cost 

associated with new technology (solar technology). 

 

𝐇𝟑𝐛 was found to be negatively related and statistically insignificant (β=-

0.031; p> 0.05); hence, hypothesis 𝐇𝟑𝐛 was rejected. This meant that managers 

(owners) of MSME perceived that the lack of government policy support barriers and 

the perceived initial costs and maintenance costs do not negatively influence solar 

technology adoption intention. Essentially, perceived barriers would not reduce the 
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tendency of managers (owners) of MSME to adopt solar technology. The suggestion 

is that, even when solar technology is being perceived as an expensive innovation, it 

does not impact the adoption intention. This finding does not complement the findings 

of the previous literature, for instance, that of Abdullahi et al. (2021); Board (2020); 

Caird et al. (2008); Kim et al. (2014); Kim et al. (2014); Parsad et al. (2020); and 

(Walters et al., 2018), which found financial barriers and or perceived costs to 

significantly influence the intention to adopt solar technology.  

 

Further, these findings does not conform to the findings of Alam et al. (2014) 

and Alam and Rashid (2012) conducted in Malaysia for renewable energy 

technologies. The reasons might be because all of the previous studies were done on 

individual household solar technology adoption; however, when done at the MSME 

business level and in the Nigerian context where power supply is rather a necessity for 

business survival, the perceptions and attitudes toward solar perceived barriers and 

costs yielded different results. This means that different units of analysis have 

different perceptions and usage intention than this research has found. Another reason 

might be because it is a viable alternative for stable power supply that is inadequate in 

Nigeria. The bills of electricity from the national grid are very costly even if the 

national power grid does not supply the power adequately; they charge higher price. 

Due to these reasons, regardless of the perceived cost of solar technology, if the 

perceive benefits outweighs the barriers, it does not impact managers’ (owners’) of 

MSME solar adoption intention.  

 

 Disruptive innovation activities have a positive relationship with 

opportunities. 

Adopting innovative products such as solar technology is indispensable for 

MSME in Nigeria’s context to succeed in an ever-changing environment. Chen et al. 

(2017) postulated that DI is one of the factors that affects small businesses as they are 

mostly disadvantaged in terms of innovation adoption. However, DI opens 

opportunities for small businesses to take advantage of in order to overcome the 

incumbent large companies as well (Chen et al., 2017). DI has both internal and 

external dynamics influencing the disruptive innovation activities of the managers 



 161 

(owners) of MSME. The external factors as indicated by Chen et al. (2017) postulated 

that government policy support (incentives) influences the MSME managers’ 

(owners’) DI  activities. Government policy could be profoundly supportive and 

motivational via effective instruments such as tax deduction and exemption,  

preferential loans, and fiscal subsidies creating opportunities for disruptive technology 

adoption (Dedehayir et al., 2014; Ruan et al., 2014). Moreover, according to the 

internal factors, managers (owners) of MSME willingness to adopt innovative 

products such as solar is one of the key attributes in the DIA adoption process. To that 

effect, Vowles et al. (2011) contended that individuals’ captivating behavior will help 

them in the DI adoption process. The inclination of managers (owners) to pursue 

innovation and to accept change revolves around their personal characteristics, which 

is an important factor in deciding to adopt solar technology. Mangers (owners) of 

SMEs occasionally become involved in disruptive innovation activities, and they take 

proactive steps to create much of the disruptive innovation (Wan et al., 2015). 

 

Regarding 𝐇𝟒𝒂 as expected, the results found a statistically significant positive 

relationship between DIA and opportunities (β= 0.694; p<0.001), and therefore 𝐇𝟒𝒂 

was accepted and sustained. This suggested that managers (owners) of MSME that are 

more interested in trying new technology (solar technology) to improve their business 

efficiency and effectiveness do so based on the perceived benefits that the new 

technology will bring to their business, so they exploit the DIA process. This result is 

aligned with previous study results (e.g., Chen et al., 2017), which postulated that 

managers’ (owners’) innovation willingness promotes low-end disruptive innovation. 

They advocated that those managers (owners) of SMEs that are positively inclined 

toward innovative products pay more attention to the innovation and invest more in 

such innovation. These findings suggested that the manager’s (owner’s) DIA are 

spread across four stages of the disruptive innovation process, i.e. “initiation,” 

“introduction,” “evolution,” and “convergence,” and this supported the findings of 

(Sadiq et al., 2020). It also is aligned with previous literature (e.g., Christensen et al., 

2015), which suggested that managers (owners) realize the promise of DI by 

embracing it, and MSME or new entrepreneurial businesses can seize a market share. 

Managers (owners) who through external and internal factors have perceived the 
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benefits of solar technology to improve their businesses tend to exploit the DIA 

process. The findings from this research also are aligned with previous studies, for 

instance, that of Osiyevskyy and Dewald (2015), and Habtay (2012), who mentioned 

that technology is not disruptive itself; rather, it is the disruptive character achieved 

by managers in capturing and taking advantage of the opportunity of the technology 

to improve a business model. 

 

 Disruptive innovation activities have a negative relationship with 

barriers. 

Goodstein and Lovins (2019) identified five factors that could hinder solar 

technology from achieving disruptive growth and thereby slow down the adoption 

intention in the near term, such as inertia, capital market innovation, resource 

constraints, local policy resistance, and intermittency. Additionally, adopting 

innovative products such as solar technology is essential for MSME in Nigeria’s 

context in order to survive in a competitive environment as specified earlier (Chen et 

al., 2017). The DI external factors as indicated by Chen et al. (2017) suggested that 

lack of government supportive policy creates barriers (lack of incentives), which 

influences managers (owners) of MSME DI activities. Principally, lack of government 

policy support creates barriers to the disruptive innovation adoption process as 

contended by Dedehayir et al. (2014) and Ruan et al. (2014). Besides lack of policy 

support, perceived initial and maintenance costs pose barriers to DI activities. In 

addition, internal factors and/or the personality of managers (owners) of MSME and 

their enthusiasm about new innovative technology are vital in the DIA adoption 

process. The role of managers (owners) of MSME in fostering DI is based on their 

competence and beliefs (Henderson, 2006; Vecchiato, 2017). 

 

Similarly, the 𝐇𝟒𝐛 results found that DIA have a negative relationship with 

barriers (β= 0.709; p<0.001); thus, 𝐇𝟒𝐛 was accepted. These findings suggested that 

the manager’s (owner’s) of MSME disruptive innovation activities negatively 

influence their perceived lack of government support policies, creating environmental 

barriers as well as perceived costs. This means that even if the managers (owners) 

intend to adopt solar technology to improve their business efficiency, they are worried 
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about the barriers. This might hinder the DIA process, as the results found. Even 

managers (owners) that are technologically inclined tend not to adopt solar 

technology when the perceived barriers are high. Significantly, managers (owners) of 

MSME DIA impact the way in which they perceive lack of government support 

policies and perceive costs negatively. In other words, DIA would reduce the 

propensity of managers (owners) of MSME to perceive barriers. The results of this 

study conform with those of Chen et al. (2017), where the empirical findings 

suggested that barriers (lack government support) are a key factor influencing high-

end disruptive innovation in SMEs in China. 

 

This finding also concurred with Goodstein and Lovins (2019) study, which 

emphasized the six barrier factors that deter disruptiveness of solar technology in the 

energy sector. As stated by Ajah (2019) and Chen et al. (2017), “government support 

is a strong driving force for high-end disruptive innovation for SMEs. Government 

support in terms of funding, support, service platforms, incentives, intellectual 

property protection, and so on can help SMEs carry out high-end disruptive 

innovation.” In a situation where managers (owners) are willing to adopt solar 

technology but are faced with barriers, it limits their DIA process. There is still 

limited literature that has empirically studied the DIA process, so this finding 

responds to Sadiq and Hussain (2018) call for further empirical research on the 

manager’s DIA process. 

 

 Disruptive innovation activities have a significant effect on solar 

technology adoption intention. 

Innovative products such as solar technology are crucial in Nigeria’s context 

as power supply is inadequate, thus impacting  the business activities in the country 

and mostly at the detriment of MSME survival in a competitive environment which 

was supported by Chen et al. (2017). MSME managers’ (owners’) DI activities 

leading to solar technology adoption intention can be impeded or encouraged through 

government policy.  

 

 



 164 

The results of 𝐇𝟓 found that the statistical significance between DIA and solar 

technology adoption intention was negatively related (β= -0.124; p<0.05). This 

finding suggested that managers’ (owners’) DIA influences their adoption intention, 

and so 𝐇𝟓 was accepted and sustained. This suggested that managers (owners) of 

MSME that are more inclined toward innovative products for their business efficiency 

tend to have the intention to adopt solar technology. This finding complimented the 

finding of Goodstein and Lovins (2019), which suggested that for economic reasons, 

particularly for MSME, solar technology will provide around 50% of electric power 

generation globally by the year 2030. Solar technology can disrupt the energy sector 

in Nigeria due to MSME perception toward the technology as a viable energy source; 

however, robust policy support is needed for the adoption intention to materialized 

(Goodstein & Lovins, 2019). The results also imply that the personality of managers 

(owners) in initiating the DIA process is vital for adoption intention. This 

complemented the findings of Osiyevskyy and Dewald (2015) and Habtay (2012). 

 

Furthermore, from the Thai perspective, Wangjiraniran, Pongthanaisawan, 

Junlakarn, and Phadungsri (2017) stated that the high diffusion of disruptive 

technologies such as solar PV has impacted Thailand energy sector predominantly, 

and this might be because of the shift in solar technology adoption intention. There is 

still limited research on DIA and intention. Adams et al. (2014) stated that the impacts 

of innovation may be regional and limited. The author contended that “disruptive 

effects may be missed if the assessment is limited to the context of a narrow market.” 

Therefore, this research responded to Adams et al. (2014) and Sadiq and Hussain 

(2018) call for further empirical studies to operationalize the construct of the 

manager’s (owner’s) DI activities in a different context for both practical and 

academic contributions to the ongoing literature. 
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 Disruptive innovation activities have a positive relationship with 

the manager’s (owner’s) mindset/attitude toward solar 

technology. 

According to Sadiq et al. (2020), managers’ (owners’) of MSME disruptive 

technology activities are a focused effort to exploit or at the very least initiate the DI 

process. Moreover, Sadiq and Hussain (2018) emphasized that managers’ (owners’) 

DIA processes are predicted to essentially generate DI and ultimately adopt solar 

technology. Accordingly, the managers (owners) of MSME initiating disruptive 

innovation process are based on their mindset/attitude toward solar technology. They 

either have a positive or negative impressions toward taking action to adopt solar 

technology (Ajzen & Fishbein, 1975, 2005). 

 

The results of 𝐇𝟔 found a positive relationship between DIA and the 

manager’s (owner’s) mindset/attitude toward solar technology (β= 0.17; p<0.010), 

and therefore 𝐇𝟔 was supported and accepted. The findings denoted that the 

managers’ (owners’) DIA influence their attitude and behavior regarding solar 

technology. This signified that manager (owners) of MSME that are motivated toward 

innovative products such as solar tend to have a positive attitude toward solar 

technology. Concurring with this finding, Thompson, Ajiboye, Oluwamide, et al. 

(2021) found that the attributes of solar technology make it attractive and one of the 

reasons that the respondents preferred solar technology. The attributes that include 

availability, affordability, and accessibility could trigger the DIA process based on the 

mangers’ (owners’) mindset/attitude toward solar technology.  

 

Even though the manager’s (owner’s) DIA is at the micro level phenomenon 

measured at the MSME individual level, Vuori and Huy (2016) found that individual-

level actions (initiating the DIA process and mindset/attitude) shape the macro-level 

of firms’ strategic orientation. That means that when a manager or owner of MSME  

initiate the DI process because of a positive mindset/attitude toward solar technology, 

this will impact the reach of the customer base as they have access to stable power 

supply to serve their customers better. Further, complementing the findings, 

Dedahanov, Rhee, and Yoon (2017) emphasized that individuals are the ones that 
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introduce, modify, and implement new ideas (DIA process) as well as play a vital role 

through positive mindsets/attitudes toward solar technology regarding strategic plans 

for new technology adoption (Darkow, 2015; Van Rensburg, Davis, & Venter, 2014). 

Therefore, the MSME DIA process depends on the manager’s (owner’s) positive 

mindset/attitude toward solar technology to make a thorough analytical evaluation of 

alternate discourse (Wooldridge, Schmid, & Floyd, 2008). The quest for disruptive 

innovative products at the individual level might lead the development of disruptive 

new products such as solar technology (Sadiq & Hussain, 2018) and therefore the 

manager’s (owners’) DIA process influencing the mindset/attitude toward solar 

technology cannot be overlooked. 

 

 Awareness-knowledge has a positive relationship with the 

manager’s (owner’s) mindset/attitude toward solar technology. 

According to Alam et al. (2014) awareness is “the degree to which users are 

cognizant of the existing new technology its benefits and drawbacks and can keep 

track of updates on new technologies.” Awareness-knowledge has been discussed in 

several studies (e.g., Fornara, Pattitoni, Mura, & Strazzera, 2016; Zografakis et al., 

2010) as one of the most important factors in predicting solar technology adoption 

due to the fact that there are information gaps that make the acceptance of new 

technology such as solar much less likely to occur. Indubitably, an attempt to change 

mindsets/attitudes toward solar technology, creating an awareness, should be 

considered as necessary and a key element to succeed in transforming behavior 

(Rezaei & Ghofranfarid, 2018). 

 

The results of 𝐇𝟕 corresponds with previous studies. 𝐇𝟕 was found to be 

statistically significant at (β =0.589; p<0.001), signifying that the managers’ 

(owners’) awareness-knowledge about solar technology can have a significant direct 

impact on their mindset/attitude toward solar technology. Thus, 𝐇𝟕 was accepted. 

This result is in agreement with that of Rezaei and Ghofranfarid (2018), who found 

that awareness-knowledge has an impact on attitude toward behavior which leads to 

potential adoption intention. Specifically, when managers’ (owners’) awareness 

increases through their knowledge of the benefits and advantages of using solar 
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technology, it creates a favorable positive attitude toward solar technology. However, 

it should also be mentioned that only in a few studies have managers’ (owners’) 

mindsets/attitudes mediated between awareness and intention (Ahmad, Rashid, Omar, 

& Alam, 2014; Saleh, Haris, & Bint Ahmad, 2014) or been assessed and supported. 

 

 Awareness-knowledge has a significant effect on solar technology 

adoption intention. 

As indicated earlier, awareness-knowledge is defined as the degree to which 

users are conscious of the current new technology and its benefits and weaknesses and 

can keep track of updates on new technologies posited by Board (2020). According to 

Fornara et al. (2016) and Zografakis et al. (2010), awareness is an essential factor in 

predicting solar technology adoption. The authors argued that information gaps make 

the acceptance of new technology such as solar much less likely to transpire.  

 

𝐇𝟖, contrary to prospects, regarding the impact of awareness-knowledge of 

new technology on the manager’s (owner’s) solar technology adoption intention, the 

result was found to be insignificant (β=-0.019; p>.05), therefore indicating lack of 

support for 𝐇𝟖. This indicated that managers’ (owners’) awareness-knowledge of 

solar technology significantly influences their mindset/attitude toward solar 

technology as found in 𝐇𝟕 but not necessarily transpiring to the adoption intention of 

solar technology. This is an interesting result as it does not conform to the findings of 

previous studies; for instance, Rezaei and Ghofranfarid (2018) posited that when 

managers’ (owners’) awareness increases through their knowledge of the benefits and 

advantages of using solar technology, it leads to a favorable positive attitude toward 

solar technology and eventually an increase in their solar technology adoption 

intention.  

 

The results of this research concord with the findings of Rezaei and 

Ghofranfarid (2018) that found significant positive relationship between awareness-

knowledge and attitude toward behavior; however, the result of 𝐇𝟖. does not support 

the impact of awareness-knowledge on solar technology adoption intention which was 

contrary to the findings of the same authors. The reason may be because managers 
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(owners) are aware of the benefits of the technology for their business and have good 

knowledge of its functions but are concerned about the barriers associated with the 

technology, such as lack of incentives from the government in Nigerian context as 

evidenced by Ebitu et al. (2016), perceived initial and maintenance cost, etc., and this 

might dissuade them from having the positive intention to adopt solar technology. 

This result is also not in agreement with previous studies (e.g., Fornara et al., 2016; 

Kardooni, Yusoff, & Kari, 2016; Rezaei & Ghofranfarid, 2018) because awareness 

and positive attitudes were confirmed but not intention, and this implies that MSME 

managers (owners) in the city have knowledge, are aware, and see positively the 

benefits of solar technology, but due to constraints they are unable to adopt it. 

Another important factor is that most previous studies were mostly on villagers who 

might not have the necessary information about the new technology, but that is not the 

case when studies were conducted in the city, in Lagos State, Nigeria precisely, where 

the respondents are more exposed to information but must make decisions based on 

the opportunities and barriers (costs and benefits) associated with new technology 

adoption intention with regard to their businesses. 

 

7.2 Conclusion of the Research 

 This research empirically examined how the element of intention such as--- 

mindset/attitude toward behavior, DIA, opportunity (reason to adopt), and barriers 

(reasons against adoption) and awareness-knowledge affect solar technology adoption 

intention and its antecedents. This study adopted the theory of plan behavior and DIT 

as a lens. Exploring intention to adopt technology requires both behavioral and 

technological perspectives of the potential adopters and it is considered as an 

important factor in improving solar technology adoption intention. Furthermore, 

different variables have been used by different authors to study solar adoption 

intention, and most of the authors have used a mixture of behavioral and technological 

aspect that may affect intention. For example, Feng (2012) and Parkins et al. (2018) 

adopted a combination of attitude-perception and theories of diffusion of innovation 

to study the adoption intention of solar renewable energy. However, the combination 

of other variables that may influence solar technology adoption intention remains 
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unclear, particularly around disruptive innovation activities that are still limited in the 

literature and create a huge gap, this thesis contributed empirically to fill this gap in 

the literature. 

 

 This part of the chapter concludes the thesis by providing an overview of the 

significant areas that the thesis has covered, beginning with the objectives of the 

research, and moving on to the findings for each objective in the thesis. Consequently, 

it outlines the research findings based on the research questions from chapter one. 

Then, the theoretical and practical contribution are revisited. Finally, the limitations of 

the study for further research as well as recommendations for stakeholders were 

provided. 

 

7.3 Meeting the Research Objectives 

 The objectives of the research as identified in the first chapter were broadly 

based on finding how the elements of perception and disruptive innovation (i.e., 

mindset/attitude, awareness-knowledge, opportunities or barriers, and DIA) relate to 

solar technology adoption intention and its antecedents. This study necessitated an 

objective approach using the theory of planned behavior and DIT, which highlighted 

the relationship among the variables. Based on the statistical evidence, the objectives 

of this study were achieved. The objectives were investigated through the theoretical 

lens of TPB and DIT, which underpins the relationship among these theories and 

other perceptual-behavioral variables used in this study.  

 

 One of the main objectives was to identify the most influential factors from 

the manager’s (owner’s) perspectives that could influence their decision to adopt or 

not to adopt solar technology for recommendations to guide policymakers and 

businesses (the stakeholders). From Table 5.13, the variable with the highest Beta 

signifies the most impacted predicting variable on the dependent variable. Table 5.13 

depicted that changing the mind-set/attitude toward behavior (β= 0.705) impacted the 

intention of managers (owners) toward solar technology adoption intention the most. 

Additionally, opportunity (β= 0.373) was the second most influencial varible in terms 
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of predictiong the managers’ (owners’) of MSME intention to adopt solar technology 

in Lagos State, Nigeria. Therefore, based on that, recommendations are provided as 

objectified in this study.  

 

7.4 Summary of the Findings and Answering the Research Questions of 

the Study 

 In chapter three, the literature of the mindset/attitude toward behavior from the 

theory of planned behavior and disruptive innovation theory was examined. 

Additionally, from the same chapter, the researcher presented in-depth and critically 

reviewed the literature of other concepts adopted in this study, for instance, 

opportunities (reasons to adopt) for and barriers against (reasons against the adoption) 

the adoption of solar technology, and awareness-knowledge of solar technology as a 

viable alternative energy source. The literature as reviewed implied the importance of 

improving managers’ (owners’) of small businesses solar technology adoption 

intention because of the important role that MSME plays in the economy. 

 

 The presentation of the results in chapter five provided a clear understanding 

of the key antecedents that influence the solar adoption intentions of MSME managers 

(owners) in Lagos State, Nigeria. The findings of this research resonated with 

previous literature on the theories relating to the area of adoption intention. This study 

used SEM (AMOS-23) for the data analysis because, according to Saga and 

Kunimoto (2016), SEM enables researchers to build a framework of the relationships 

among the variables using path models. Additionally, SEM functionalities have the 

ability to use latent constructs in a model which permits scholars to analyze the 

relationships among various latent and observed constructs (Saga & Kunimoto, 2016). 

Additionally, Hair et al. (2010) postulated that the fundamental objective of a study is 

to arrive at a concrete conclusion that is valid and reliable. This objective is more 

imperative when there is a latent variable in the study, and therefore SEM helps 

researchers to justify their research with suitable care given to the constructs (Seth, 

2020). Table 5.26 is a summary of the findings for all eleven (11) hypotheses, three of 

which were not statistically significant and were not supported. 
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 The findings revealed that if managers (owners) are equipped with 

government policy support it increases their solar technology adoption intention. The 

results of this study also revealed that the personal characteristics of managers 

(owners) in terms of their mindset/attitude, their inclination toward new innovative 

products, as well as their awareness-knowledge, impacted their solar technology 

adoption intention.  

 

 The findings answered the research question provided in the first chapter. This 

study’s data analysis found that the manager’s (owner’s) mindset/attitudes 

significantly influence solar technology adoption intention. Moreover, the results 

found a positive relationship between awareness-knowledge and mindset/attitude; 

however, awareness-knowledge was not seen to have a significant impact on adoption 

intention. This answered the research question regarding the level of awareness-

knowledge and the mindset/attitude of managers (owners) influencing solar 

technology adoption intention. Furthermore, opportunities perceived by managers 

(owners) were found statistically to influence the decision to adopt solar technology; 

however, the barriers perceived by managers (owners) were found to be insignificant 

as having a negative impact on the decision to adopt solar technology. This answered 

the second sub-research question. The third and fourth research questions were also 

addressed, and the results found that the manager’s (owner’s) DIA impacted 

opportunities, with mindset/attitude directly leading to positive solar technology 

adoption intention. Further, DIA was found to have a negative relationship with 

barriers, emphasizing the impact of them on managers’ (owners’) personal 

characteristics. This result proves that even the most technological inclined managers 

(owners) of MSME are concerned about perceived installation and maintenance costs 

in the face of lack of government support policy toward renewable energy in Nigeria, 

concurring with the study of Ebitu et al. (2016).  
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 As mentioned above, all of the objectives of this study were met with the 

standard of validity and objectivity by answering the research questions as identified 

in chapter one. This research suggested the importance of opportunities and barriers, 

awareness, and attitudes, as well as DIA in adoption intention, and therefore both the 

government and private companies as manufacturing and installation suppliers should 

consider these personal characteristics of managers (owners) and possess positive 

perceptions, values, and characteristics in pursuing solar technology adoption for both 

economic and sustainable development in Nigeria. 

 

7.5 Limitations and Further Research Directions  

 Even though this research made a significant contribution from both the 

theoretical and practical standpoint, it comes with some limitations. Some of these 

limitations include the sample size and procedure, time constraints, location/place, the 

respondent’s units of analysis, as well as the methodology which opens new 

perspectives in solar technology adoption intention for further research. Moreover, 

this study utilized the quantitative method with a proposed conceptual model, and 

hence there is a possibility that several essential variables and relationships were 

missed in the research model. In order to further elaborate on that, first, this study was 

conducted in line with the non-probability convenience sampling technique, and 

therefore the respondents were based on availability and chance rather than the 

probability sampling method. Although this technique may lead to high bias (Buelens 

et al., 2015; Saunders et al., 2016) and a possibility of sampling errors, the author 

used a standardized procedure which reduced the chances of the occurrence of 

sampling errors. In addition to the sampling size, based on Yamane (1967) formula, 

the sampling size of the respondents collected and used for the data analysis was 

sufficient; hence, this was not a problem in this research. However, adding other 

geographic locations would be beneficial for more generalized results. Secondly, 

regarding the location, this study was purely based only in Lagos State, Nigeria; 

therefore, the findings of this study may not reflect the views of all potential targeted 

adopters (managers-owners of MSME) of solar technology in Nigeria, let alone 
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globally due to the geographical differences and personal characteristics emanating 

from social, cultural, and economic differences.  

 

 Thirdly, more states in Nigeria and possibly more countries might be included 

in the research since mindsets/attitudes toward solar technology vary around the 

world. Finally, Taylor, Killick, and McGlade (2015) stated that “prospective cohort 

studies are one in which a group of individuals are tracked longitudinally”; however, 

due to time constraints it was very difficult to include other groups or to compare 

business and household perceptions toward solar technology in order to understand if 

differences exist due to different usages and purposes. Although these limitations 

cannot be eliminated in the research procedure, the author has adopted a mixed 

method, triangulation approach in this present study to supplement the limitations of 

each method, quantitative and qualitative. Therefore, future researchers can endeavor 

to address the limitations of this study as identified as well as other areas 

recommended as a practical contribution to academics. 

 

7.6 Novelty and Theoretical Contribution 

In response to Sadiq and Hussain (2018) call for further empirical research on 

DIA, the present study operationalized the construct of the manager’s (owner’s) DI 

activities to investigate DIA on intention and other variables. As a matter of fact, 

Sadiq and Hussain (2018) stated that because “disruptive innovations are not 

technology based, categorizations makes them difficult to identify till the last 

moment, leaving little possibility to develop an adequate response due to lack of 

predictive value.” This issue of a lack of research on this subject has warranted fresh 

insight from different perspectives, which is what the present research injected to the 

literature by exploring the manager’s (owner’s) DIA in a holistic view and providing 

fresh insight into the role of managers of small businesses in order to foster disruptive 

innovations. Sadiq and Hussain (2018) emphasized the issue of a lack of research in 

the literature on DIA, and hence this research brings different perspectives and new 

insights regarding the manager’s (owner’s) DIA in a more holistic interpretation and 
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for fresh insight into the role of the managers of small businesses in order to foster 

disruptive innovations.  

 

Additionally, this research proposed comprehensive development of the 

theoretical model and used it to examine the antecedents of solar adoption intention. 

Therefore, another main contribution and the novelty of this study were to facilitate 

through an empirically data-based analysis the variables that are important in 

predicting solar technology adoption intention. The model developed and empirically 

tested combined TPB, DIT, and other concepts related to the characteristics of 

managers (owners) influencing their solar technology adoption intention. Moreover, 

this research argued that TPB, DIT, and other factors of the personal characteristic of 

managers (owners), if provided with the right incentives (opportunities), could make a 

critical difference, and play a positive role in fostering solar adoption intention among 

MSME. 

 

From the methodological perspective, this study made an impact by 

demonstrating useful and robust relevant theoretical frameworks and tools that have 

been extensively used in several studies to measure adoption intentions, thus paving 

the way as a relevant source of information for further research on this area. Although 

TPB and innovation diffusion theory and other concepts have been adopted by 

different researchers to study adoption intention, they have not combined DIA with 

these theories and concepts to investigate MSME-level managers’ (owners’) solar 

technology adoption intention. This new model will increase the knowledge of the 

empirical findings investigating the phenomenon. According to Creswell (2021) 

“mixed methods research provides a more complete understanding of the research 

problem than either quantitative or qualitative alone”; therefore, a triangulation 

through mixed method approach was used to legitimize and complement both 

methods. Finally, regarding another methodological contribution toward the 

quantitative method, this study adopted confirmatory factor analysis to test the 

goodness of fit of the observed measurements in the model of study. CFA is mainly to 

verify the factor structure of a set of observed variables, and therefore it allows 

researchers to test the hypothesis for causal relationship among the observed variables 
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and their main latent constructs (Schumacker & Lomax, 2010). CFA in SEM has 

become a preferred method for authenticating quantitative research models because of 

its capability of testing complex statistical phenomena (Chamsuk, Phimonsathien, & 

Fongsuwan, 2015).  

 

7.7 Recommendations as a Practical Contribution  

 According to the African Energy Industry Report17, between 2015 and 2030 

the economic growth in Africa is predicted to be 7% per year on average, but the 

growth will vary across five African regions. For these forecasts to materialize in 

Africa, Nigeria in this context needs to restructure its energy policy by deploying 

modern renewable energy technologies to eradicate power supply shortages. There is 

no sustainable development without an energy mix. As identified in chapter one, 

economic sustainable development depends on a mixed energy source. An increase in 

economic activities spurs industrial growth through MSME and entrepreneurs, which 

brings about sustainable development and reduces poverty. However, these are all 

dependent on the policy choices and political will of the government as well as non-

governmental organizations that play a vital role in the energy sector in Nigeria as 

depicted in Table 2.3. 

 

 According to the Global Market Outlook: Europe (2017) Report, there is an 

upward trend for solar technology adoption, which will continue to grow as most 

countries are striving to achieve UN sustainable development Goal 7. However, the 

African countries solar technology adoption realities show how far behind the 

continent is in this energy evolution. One can argue that this fast progression of 

renewable technology adoption is due to an enabling environment through 

governance, creating access to finances and appropriate policies. Although there are 

some supportive policies regarding renewable energies in Nigeria, this might not be 

effectively implemented. The results of the present study showed that managers 

(owners) of MSME have knowledge and are aware of solar technology and other 

                                                
17 https://africa-energy-portal.org/sites/default/files/2018-10/1-mir-africa-mir-18-2-es_685804715-05-2018.pdf 

(Accessed, October 29, 2021) 
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renewable energy technologies, and they have positive attitudes toward the 

technology however, they are more concern of the barriers which lead to low 

adoption. It signified a gap or a mismatch of communication of information between 

the two stakeholders. The government and suppliers must create awareness programs 

in terms of the availability of policy support for these products to promote extrinsic 

values to encourage the rate of usage among potential adopters. The potential of solar 

technology to transform Nigeria’s industrial sector and to create economic 

competitiveness of MSME is critical because of the importance of reliable and 

affordable energy for this business sector, which has been pushed to resorting to 

expensive diesel stand-alone generators for a power source. Therefore, it is 

recommended that the government of Nigeria and other stakeholders do the following 

based on the results of this research. 

Table 7.1 Proposed Solar Energy Policy Options and Actions 

Energy source Recommendations as Practical Contributions to the 

Government 

 

 

 

 

 

 

 

 

 

 

 

 

Solar Technology: 

Renewable 

Energy 

- Develop policy that integrates solar technology into 

the energy master plan and prioritize it because of 

its ease of use and immediate impact on MSME. 

- Mind-sets/attitudes toward behaviour are the most 

impacted variable on managers (owners) of MSME 

solar technology adoption intention. Therefore, the 

government should open-up to policy change by 

creating more avenues through effective renewable 

policies formulation, implementation, and overall 

evaluation of the impact of the polices in order to 

ensure that the intended goals of the policy are 

achieved. 

 

- There is discrepancy in the messaging about the 

available policies and their intended benefits for end 
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users and suppliers as evidenced in the results of 

this research, and therefore the government and its 

agencies should create awareness of renewable 

energy and communicate the benefits as well as the 

incentives available to potential users if any in order 

to reduce the perceived barriers. 

 

- High initial and maintenance costs (barriers or 

opportunities) are the attributes of most concern as 

seen in the qualitative interview data, as well as the 

second most influential variable after mind-

set/attitude from the quantitative analysis, and 

therefore, the government should work with 

relevant stakeholders to make solar technology 

more available, affordable, and accessible to 

motivate intention. This would have a vicious cycle 

impact on the overall Nigeria economy and toward 

inclusive and sustainable development.  

- A clear and comprehensible energy policy that 

guides the MSME and citizens toward solar 

technology to harness as efficient energy resources 

and a viable alternative for power shortages should 

be pursued in earnest. 

- Creating and promoting energy-efficient policies 

among the manufacturing and installation 

(suppliers) companies of energy generation that will 

attract FDI. 

 

- The government should encourage investors 

through fiscal and financial incentives.  
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- The government should use policy mechanisms 

such as loans, subsidies, and other financial 

incentives to motivate MSME managers-owners to 

adopt solar technology. 

- Solar technology policies should target MSME for 

commercial purposes the same way it has 

concentrated on household implementation. 

- The government should establish solar technology 

energy funding (financing). 

Recommendations as Practical Contributions to 

Businesses, Donors, and NGO’s 

- There has been tremendous support from the 

international community to empower Africa and 

women through solar technology, for instance, the 

USaid.gov. 

- However, creating and establishing manufacturing 

based in Nigeria and utilizing the talents will have 

an additional impact on economic sustainable 

development and poverty eradication. 

- This is like what the South Africa laboratory for 

renewable energy technologies provides and could 

be replicated on a massive scale to create an impact 

by allowing African people to be able to stand on 

their own. 

- Businesses and NGOs should create platform 

integration for renewable energy systems and 

partner with MSME directly rather than working 
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only with government agencies to facilitate creative 

awareness for adoption. 

- The manufacturing and installation (suppliers) 

companies should train qualified installers, 

designers, electricians, etc. who work in the solar 

system supply chain and provide technical advice to 

solar technology adopters.  

Recommendations as Practical Contributions to 

Academia 

- More research is needed on solar technology and the 

motivational factors for potential adopters to 

recommend to stakeholders. 

- There is also the necessity to research solar adoption 

on MSME particularly as most of the research is 

based on household usage. There is a significant 

difference between business and household usage as 

found in this research; however, more studies in 

different contexts are needed. 

- A different sampling procedure such as strata from 

probability sampling could be used in future 

research. 
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APPENDIX B 

Cover Letter 

 

Dear Sir/Madam, 

 

This letter confirms that Mr. Simon Nnaemeka Ajah is a Ph.D. candidate at the 

Graduate School of Public Administration of National Institute of Development 

Administration (GSPA NIDA), Thailand. His dissertation title is “ROLES OF 

MANAGERS AND STAKEHOLDERS’ PERCEPTION ON SOLAR 

TECHNOLOGY ADOPTION INTENTION: A CASE OF MICRO, SMALL 

AND MEDIUM ENTERPRISES (MSMES) IN LAGOS STATE, Nigeria.” This 

research project is a partial fulfillment of the PhD. in Governance and Development at 

NIDA conducted under the supervision of Associate Professor Dr. Pairote 

Pathranarakul. 

We hope to be granted your great support in information provision for this 

dissertation study, and we would like to thank you for in this occasion. If you need 

more information, please contact Mr. Simon Nnaemeka Ajah.  

 

Thank you for your cooperation. 

 

Looking forward to your positive response. 
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APPENDIX C 

Survey Questionnaire 

 

Dear Respondents,  

 

I am Simon Nnaemeka Ajah, currently taking my Doctor of Philosophy in 

Governance and Development in the Graduate School of Public Administration of the 

National Institute of Development Administration (NIDA) Thailand.  

 

For my dissertation, I am conducting a study on the ROLES OF MANAGERS AND 

STAKEHOLDERS’ PERCEPTION ON SOLAR TECHNOLOGY ADOPTION 

INTENTION: A CASE OF MICRO, SMALL AND MEDIUM ENTERPRISEs 

(MSMES) IN LAGOS STATE, Nigeria. I would like to request your kind 

participation in my study by completing the survey questions below. The 

questionnaire will only take approximately 15-20 minutes to complete online. 

 

This questionnaire is completely anonymous, and whatever information you provide 

here will be dealt with the utmost confidentiality. Please answer the questions as 

honestly as possible. There are no right or wrong answers.  

 

Thank you very much for your time and support. 

 

Sincerely,  

 

Simon Nnaemeka Ajah 

 

Doctoral Candidate, Graduate School of Public Administration 

National Institute of Development Administration (NIDA), Thailand 

 

PART I. Personal Information 

 

1. Type of business 

a. Manufacturing  

b. Service  

c. Wholesale and retail trade  

2. Your position 

a. Manager  

b. Owner  

c. Both the manager and owner 

3. What is your gender? 

a. Male  

b. Female 

4. Size of your business, number of employees 
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a. Less than 10  

b. 10-49  

c. 50-199 

5. Age 

a. 20-30  

b. 31-40  

c. 41-50  

d. 51-60  

e. Above 61 

6. Generating Capacity: Source of Electricity 

a. Stand-alone fuel generator and PHCN electricity 

b. PHCN electricity  

c. Others 

7. How long have you been in this business in years?  

a. 1-10  

b. 11-20  

c. 21-30  

d. 31-40  

e. Over 41 

 

PART II 

Directions: Please “check” the appropriate point of the scale to indicate the extent to 

which you agree/ disagree with the statements. Please read each item carefully and 

circle the appropriate number in the box that reflects your answer. 

1 = Strongly Disagree; 2 = Disagree; 3 = Neutral; 4 =Agree; 5=Strongly Agree 

 Solar Technology Adoption Intention 

Strongly Disagree  

 Strongly Agree 

1 2 3 4 5 

1 I intend to use solar technology if access is available. 1 2 3 4 5 

2 
I intend to use solar technology when my financial 

condition is possible. 
1 2 3 4 5 

3 
I would try to use solar technology at my business in 

the future. 
1 2 3 4 5 

4 
Ideally, I would use solar technology at my business to 

supply a portion of energy usage. 
1 2 3 4 5 

5 
I predict that more small businesses will use solar 

technology than stand-alone generators soon. 
1 2 3 4 5 

 Opportunities (Reasons for Adoption) 

Strongly Disagree  

 Strongly Agree 

1 2 3 4 5 
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 Financial Benefits: 

1 
Solar technology will significantly reduce the monthly 

electricity bill for my business. 
1 2 3 4 5 

2 
Solar technology will give my business return capital 

and make a profit. 
1 2 3 4 5 

3 
Solar technology makes me self-sufficient in my own 

electricity needs. 
1 2 3 4 5 

 Independence Benefits: 

4 
Solar technology will help my business reduce the use 

of fossil fuels to power stand-alone generator. 
1 2 3 4 5 

5 
Solar technology will make my business independent 

from the national electricity provider. 
1 2 3 4 5 

 Barriers (Reasons Against Adoption) 

Strongly Disagree  

 Strongly Agree 

1 2 3 4 5 

 Perceived Cost as a Barrier      

1 
The initial installation cost will be too high for my 

business. 
1 2 3 4 5 

2 
It requires additional effort and time to install solar 

technology. 
1 2 3 4 5 

3 
I’m worried about how much maintenance costs will be 

needed in the future. 
1 2 3 4 5 

 Lack of Policy Support as a Barrier 

4 

There are not sufficient funds from either the 

government or commercial banks available for MSME 

businesses. 

1 2 3 4 5 

 Mindset/Attitude Towards Solar Technology 

 Strongly Disagree  

 Strongly Agree 

1 2 3 4 5 

1 Adopting solar technology is a good thing. 1 2 3 4 5 

2 
I would pay additional money to receive energy through 

solar technology. 
1 2 3 4 5 

3 Solar technology would be useful for my business. 1 2 3 4 5 

4 
I have a positive feeling toward solar technology in 

general. 
1 2 3 4 5 

5 Solar technology will add a lot of value to my business. 1 2 3 4 5 

Disruptive Innovation Activities (DIA) 

Strongly Disagree  

 Strongly Agree 

1 2 3 4 5 

1 I am interested in activities which help to make my 1 2 3 4 5 



 200 

business gradually attractive to customers. 

2 
I am interested in activities which help my business to 

discover and address the needs of customers. 
1 2 3 4 5 

3 

I am interested in activities which try to proactively 

change my customers’ tastes and preferences towards 

my business. 

1 2 3 4 5 

4 
My business lags in making efforts to introduce 

disruptive products such as solar technology. 
1 2 3 4 5 

5 
I always exert effort to introduce disruptive innovative 

products or services to my business. 
1 2 3 4 5 

Awareness – Knowledge  

Strongly Disagree  

 Strongly Agree 

1 2 3 4 5 

1 I am aware of solar technology.  1 2 3 4 5 

2 
I am aware of the need to adopt and use solar 

technology for my business.  
1 2 3 4 5 

3 
I know about attractive offers or promotions provided 

to potential solar technology adopters. 
1 2 3 4 5 

4 
I can find information on how to understand the 

benefits of solar technology. 
1 2 3 4 5 

5 
I have enough simple information about solar 

technology that makes it easy for me to use it. 
1 2 3 4 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 201 

APPENDIX D 

Interview Questions Cover Page 

 

Dear Respondents,  

 

I am Simon Nnaemeka Ajah, currently taking my Doctor of Philosophy in 

Governance and Development in the Graduate School of Public Administration of the 

National Institute of Development Administration (NIDA) Thailand.  

 

For my dissertation, I am conducting a study on the ROLES OF MANAGERS AND 

STAKEHOLDERS’ PERCEPTION ON SOLAR TECHNOLOGY ADOPTION 

INTENTION: A CASE OF MICRO, SMALL AND MEDIUM ENTERPRISE 

(MSME) IN LAGOS STATE, Nigeria. I would like to request your kind 

participation in my study in this research interview. The interview will only take 

approximately 20-30 minutes. 

 

The answers to the interview questions are completely anonymous, and whatever 

information you provide here will be dealt with the utmost confidentiality.  

 

Thank you very much for your time and support. 

 

Sincerely,  

 

Simon Nnaemeka Ajah 

 

Doctoral Candidate, Graduate School of Public Administration 

National Institute of Development Administration (NIDA), Thailand 

 

PART I. Personal Information 

1. Type of business 

d. Manufacturing  

e. Service  

f. Wholesale and retail trade  

2. Your position 

d. Manager  

e. Owner  

f. Both the manager and owner 

3. What is your gender 

c. Male  

d. Female 

4. Size of your business, number of employees 
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d. Less than 10  

e. 10-49  

f. 50-199 

5. Age 

f. 20-30  

g. 31-40  

h. 41-50  

i. 51-55  

6. Generating Capacity: Source of Electricity 

d. Stand-alone fuel generator and PHCN electricity 

e. PHCN electricity  

7. How long have you been in this business? In years 

f. 1-10  

g. 11-20  

h. 21-30  

i. 31-40  

Qualitative Interview Open-Ended Questions 

No. Major Themes  Sub-themes 

1.  Please identify the word/phrase you associate with 

renewable energy technologies. The words/phrases 

include climate change, global warming, 

greenhouse emissions, sustainable development, 

and renewable energy. 

Knowledge-

awareness 

2.  Do you know (or are aware of) about solar 

technology? Yes, or no?  

Knowledge-

awareness 

3.  Do you have solar technology to power your 

business? Why or why not? 

Attitude toward solar 

technology 

4.  What do you think about solar technology in 

general? 

Attitude toward solar 

technology 

5.  What is your opinion about adopting solar 

technology for small business? 

Attitude toward solar 

technology 

6.  Would you rather use solar technology or a stand-

alone generator to power your business? Why? 

Attitude toward solar 

technology 

7.  What could be your reason(s) to adopt solar Opportunities-
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No. Major Themes  Sub-themes 

technology for your business? Is it based on cost 

efficiency, sufficient incentives from both the 

government and solar companies, or other benefits 

for your business?  

benefits 

8.  What could be your reason(s) not to adopt solar 

technology for your business? Is it because of 

initial costs, difficult in finding funding, 

insufficient incentives from both the government 

and solar companies, or other barriers for your 

business?  

Barriers  

9.  Are you more inclined to adopt technology to 

improve your business? Why? 

Disruptive innovation 

activities 

10.  Would you rather adopt solar technology for your 

business because of pressure that your competitors 

are doing so or because of other incentives? 

Disruptive Innovation 

Activities 

11.  Do you introduce new technology to support your 

business to take advantage of business 

opportunities or to improve your business? 

Disruptive Innovation 

Activities 

12.  What are the other reasons why you intend to adopt 

new technology for your business? 

Disruptive Innovation 

Activities 

13.  What do you think the government, solar 

manufacturing, and installation companies should 

do to attract small businesses to use solar 

technology to power their business?  

Attitude, 

Opportunities, 

Barriers, Benefits, 

Awareness-

Knowledge  
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