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Introduction
The challenges of climate change have caused countries across the world to find solutions to 
decrease its spread; a key proposed change is increasing the supply of renewable energy (RE) 
technologies. Consequently, emerging countries such as South Africa have set targets to increase 
the adoption of RE technologies; these targets include having RE account for 26% of the total 
energy mix by 2030 (Minnock, 2018). India has similar targets, with their RE target aiming at 40% 
(Institute for Energy Economics & Financial Analysis, 2019), whilst China, whose contribution to 
carbon emission is known to be very high, is targeting 35% of its total energy mix for RE (Lowder, 
2018). Yet, these targets seem far-fetched, with RE technologies accounting for less than 5% of 
South Africa’s energy mix. There are various sectors that could adopt RE technologies, with 
residents being one such sector.

Researchers have identified households as an important target population for the adoption of RE 
technologies – in the case of this study, microgeneration technologies (Baskaran, Managi, & 
Bendig, 2013; Scarpa & Willis, 2010). Naturally, residents account for a significant percentage of 
energy usage in their various activities, including electrification, heating and cooking. Globally, 
residents consume 20% of the total energy (Karytsas, Vardopoulos, & Theodoropoulou, 2019). 
For example, in South Africa, households account for 25% of the total energy consumption 
(Department of Energy, 2018), whilst China and India account for 12.4% and 24.3%, respectively 
(Jiang, Chen, & Xue, 2019; Singh, Mantha, & Phalle, 2018). Given the reliance on coal-generated 
energy in emerging countries, there is a need to meet the different targets espoused by various 
emerging countries, and microgeneration technologies can also be effective in reducing 
environmental degradation. There is thus a need to define ‘microgeneration technologies’ or 
‘distributed generation technologies’; in this study they denote small-scale technologies that 
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produce electricity and/or heat for household use (Grubic, 
Varga, Hu, & Tewari, 2019; Karytsas et al., 2019).

A review of the literature suggests that plausible studies 
have sought to understand the behavioural antecedents of 
green purchasing behaviour (e.g. Emekci, 2019; Jaiswal & 
Kant, 2018; Nguyen, Lobo, & Nguyen, 2018). However, 
limited studies have pursued to investigate households’ 
adoption of microgeneration technologies, especially in 
emerging countries (Claudy, Peterson, & O’Driscoll, 2013; 
Michelsen & Madlener, 2013). In addition, knowledge is a 
prerequisite to adoption of any technology including 
microgeneration technologies (Claudy, Michelsen, O’Driscoll, 
& Mullen, 2010). Understanding knowledge in the adoption 
of microgeneration technologies could provide significant 
findings. Although some studies have been conducted on 
households’ adoption of microgeneration technologies in the 
context of developed countries, more studies need to be 
conducted in an emerging context. Primarily, households’ 
size differs based on context, namely emerging and developed 
countries. For instance, the average household sizes in 
developed countries are below three members, whilst in 
emerging countries the average household size is above three 
and can rise to nine members per household in extreme cases 
(United Nations, 2017). This context provides grounds for a 
significant contribution as microgeneration technologies for 
households are highly dependent on household number.

Therefore, this study seeks to understand the factors that 
influence the behavioural intentions of households with 
regard to their adoption of microgeneration technologies, as 
informed by their affinity for green behaviour and captured 
by constructs of the model of the theory of planned behaviour 
(TPB). This study is therefore geared towards answering the 
following question: In the context of an emerging market such as 
that of South Africa, what are the psychological and sociological 
factors that influence consumers’ behavioural intentions towards 
the adoption of the microgeneration technology of solar water 
heaters and solar panels?

The article is divided into four sections that lay the foundation 
to answering the research question. The first section 
comprises a literature review of the theory relating to 
microgeneration technology adoption; the antecedents that 
could possibly lead to their adoption are reviewed and form 
the basis for this study. This review is also underpinned by a 
discussion of the conceptual framework and the hypotheses. 
In the theoretical background section, the literature relating 
to electricity-saving behaviour and its associated determinants 
is reviewed, to form the foundation for the study. Following 
this, the research method section highlights key aspects, such 
as the data instrument and collection, the sampling method 
used and the constructs that form part of this study. A section 
on the presentation of the results is then outlined, focussing 
on a two-step analysis in which the measurement model 
results are discussed and the structural equation model 
results are presented. Lastly, the discussion and 
recommendations on the practical implications and future 
directions for research are proposed. 

Theoretical review
The emphasis of this study is on the behaviour of households 
and does not discount factors such as financial resources, 
government support, lack of wide availability of 
microgeneration technologies that play an essential role in the 
adoption of microgeneration technologies specifically and 
environmental innovations in general. Theories and results 
from empirical studies are offered in this section, especially 
those relating to environmental innovation diffusion and 
adoption, to identify the various factors that influence this 
behaviour and the construction of the conceptual model. 

Studies have sought to address the gap in empirical research 
into the attitude–behaviour gap amongst low-involvement 
products that are environmentally friendly on the part of 
households (Schäufele & Hamm, 2018; Wiederhold & 
Martinez, 2018). For instance, Schäufele and Hamm (2018) 
conducted research to understand the purchase of organic 
wine amongst consumers; Wiederhold and Martinez (2018) 
conducted an empirical study on green apparel; and Yamoah 
and Acquaye (2019) investigated attitude–behaviour gap 
with regard to the sustainable consumption of apples. They 
further validate the presence of the gap and reason that it is 
caused by purchase inhibitors. 

The TPB (Ajzen, 1991) and the green consumer behaviour 
literature were found to be useful in understanding the 
intention in households, to purchase microgeneration 
technologies. This literature review section gives a brief 
overview of microgeneration technologies, and the TPB is 
outlined in relation to the adoption of environmentally 
friendly technologies, and specifically of microgeneration 
technologies and the related hypotheses, to provide a 
deeper understanding of green consumer behaviour in the 
context of households.

Brief outline of microgeneration technologies
‘Residential microgeneration technologies’ (or ‘distributed 
generation technologies’) denote small-scale technologies that 
produce electricity and/or heat for household use (Grubic 
et al., 2019; Karytsas et al., 2019). There are several different 
types of microgeneration technologies, including photovoltaic 
(PV) panels, micro-wind turbines, solar water heaters, wood 
pellet boilers, geothermal heat pumps and combined heat and 
power units (CHP) (Claudy, Michelsen, & O’Driscoll, 2011). 
Microgeneration technology in the form of solar PV home 
installations is being fast adopted in many countries as a 
substitute for energy generation solutions that may be harmful 
to the environment (Qureshi, Ullah, & Arentsen, 2017). This 
study focusses on solar water heaters and solar panels.

Studies indicate a need amongst developing countries for 
energy, whether the need is as desperate as having no 
energy or no stable energy supply (Schäfer, Kebir, & 
Neumann, 2011). For instance, current statistics indicate 
that over 1.1 billion people are without electricity supply 
and many of whom are living in developing countries 
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(Daly, 2018). Schäfer et al. (2011) add that the sub-Saharan 
Africa is the most affected region in terms of lack of energy 
supply and will continue to experience this phenomenon 
until 2030. The case for microgeneration technologies is 
heightened by this situation especially in developing 
countries. In addition to the lack of electricity, there are 
several other reasons, including their awareness of the 
impact of fossil-generated energy on the environment, the 
ongoing incremental increases in electricity tariffs by 
national energy suppliers (such as ESKOM in the case of 
South Africa) in developing countries and the inconsistency 
in energy supply from these national producers because of 
ageing infrastructure that can cause unplanned electricity 
outages, consumers are being encouraged to adopt 
microgeneration technologies. 

Karytsas et al. (2019) defines these sorts of consumers as 
‘prosumers’ (from producer and consumer), as they generate 
their own electricity and heat their own water. These 
prosumers are heeding the call from various stakeholders, 
such as environmental activists and governments, to be more 
environmentally sustainable by adopting innovations that 
are environmentally compatible (Shahsavar, Kubeš, & Baran, 
2019). Microgeneration technologies are those that are 
environmentally compatible, as they use renewable resources 
for energy generation.

The next section looks at the conceptual model and the 
hypotheses that relate to that model, which underpins the 
study.

Conceptual framework
The model underpinning this study is the TPB by Ajzen 
(1991) – see Figure 1. The model is an extension of the theory 
of reasoned action (TRA) by Fishbein and Ajzen (1975) and 
Fishbein (1980). The central theme in the TPB, as in the TRA, 
is that the behavioural intention of an individual leads to the 
performance of that behaviour (Ajzen, 1991).

The TPB was intended to predict and explain human 
behaviour in different contexts and seeks to understand the 

relationship between an individual’s attitudes (ATTs) and 
his or her actions (Ajzen, 1991, as cited in Hall, Turner, & 
Kilpatrick, 2019). Furthermore, it is arguable that individuals’ 
actions that are within their control and affected by their 
level of knowledge, their ATT and their desire to perform the 
action ultimately predict their behaviour (Hall et al., 2019). 
The consequences of behaviour (both negative and positive) 
are behavioural beliefs, that is the ATT towards a behaviour 
and the subjective norms (SNs) that relate to normative 
beliefs, and there are control beliefs, which this study does 
not investigate (Hall et al., 2019).

The next section discusses the determinants of behavioural 
intention – namely ATTs and SNs from the TPB model. Other 
determinants discussed include subjective knowledge (SK) 
and willingness to pay.

Attitude
‘Attitude towards the behaviour (microgeneration 
technologies adoption)’ refers to ‘the degree to which a 
person has a favourable or unfavourable evaluation or 
appraisal of the behaviour in question’ (Ajzen, 1991:188). 
Furthermore, ATT appreciates that the individual, as an 
actor, has the power to decide whether the behaviour 
(adoption of microgeneration technologies) is to be 
considered good or bad and whether they want to perform 
or act on that behaviour (Bazargan-Hejazi et al., 2017; 
Ham, Jeger, & Ivković, 2015). According to Adnan, Nordin, 
Rahman and Rasli (2017), ATT is the positive or negative 
judgement of the behaviour being examined. Zailani, 
Iranmanesh, Masron and Chan (2016) stated that ATT 
determines human behaviour. The associated consequences 
of the behaviour play a significant role in ATT formation.

Ji and Chan (2019) find that the ATT towards energy saving 
leads to behavioural intention, and Islam (2014) explains ATT 
as a reaction of households towards microgeneration 
technologies. Hast, Alimohammadisagvand and Syri (2015) 
claims that, if a household’s ATT towards microgeneration 
technologies is positive, there is a greater likelihood of the 
adoption of those technologies. Chen (2016) stated that, if 
households have environmentally friendly belief that installing 
microgeneration technologies will save the environment, 
their ATT towards such technologies is likely to be positive.

Wolske, Stern and Dietz (2017) finds that ATT is a predictor of 
the behavioural intention to use microgeneration technologies 
and that ATT has an impact on the intention to use them. 
Studies in the area of green consumption or green consumer 
behaviour have supported the relationship between ATT and 
behavioural intention; Taufique and Vaithianathan (2018) 
found support for this relationship when investigating 
general ecologically conscious consumption behaviour 
amongst Indian youth, whilst Lai and Cheng (2016) backed 
this relationship in their study, which investigated the role of 
green marketing practices in the willingness to purchase 
green products. FIGURE 1: Theory of planned behaviour. 
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The given literature review led to the formation of the 
following hypothesis:

H1: Attitude has a significant and positive influence on 
behavioural intention.

Subjective norm
In the TPB model, SNs are a determinant of behavioural 
intention. In defining ‘SNs’, Ajzen (1991:188) referred to them 
as ‘the perceived social pressure to perform or not to perform 
the behaviour’. Put differently, Ham et al. (2015) referred to 
‘SN’ as the belief that an important person or group of people 
will approve and support . The behaviour of an individual is 
affected by the social circles in which they live. Therefore, in 
this study, the adoption of microgeneration technologies is 
influenced by the friends, family and society in which 
householders reside. The more that people who are close to 
the individual intend to adopt microgeneration technologies, 
the greater the likelihood that the individual will adopt 
the behaviour. Subjective norm includes the individual’s 
response to the pressure exerted by society (especially 
important members in one’s society) to perform or not 
perform a behaviour.

Korcaj, Hahnel and Spada (2015) found that people might be 
reluctant to install microgeneration technologies if their 
reference group did not install them, to avoid disapproval or 
being rebuked. Wittenberg, Blöbaum and Matthies (2018) 
states that household owners may be motivated to install 
microgeneration technologies if they believe that others will 
approve of their behaviour and therefore SNs can impact the 
behavioural intention towards microgeneration technologies. 
If household owners are encouraged by family and friends to 
install microgeneration technologies, they are most likely to 
do so because they seek the approval of their family and 
friends, and they want to meet their expectations (Irfan, 
Zhao, Li & Rehman 2020). According to Claudy, Michelsen 
and O’Driscoll (2017), the beliefs of friends and family 
about microgeneration technology can influence household 
owners’ willingness to pay for such technology.

In marketing and consumer behaviour studies, the literature 
outlines the role that SNs play in influencing behavioural 
intention, including academic dishonesty (Kam, Hue, & 
Cheung, 2018), recycling intention (Passafaro, Livi, & Kosic, 
2019), alcohol consumption (Cooke, Dahdah, Norman, & 
French, 2016), predicting intention to consume green products 
(Hsu, Chang, & Yansritakul, 2017; Paul, Modi, & Patel, 2016; 
Yadav & Pathak, 2016) and green purchasing behaviour 
(Liobikienė, Mandravickaitė, & Bernatonienė, 2016; Yadav & 
Pathak, 2017). Studies within the area of energy saving and 
microgeneration technology (or RE technology) adoption 
showed that SNs are a determinant of behavioural intention 
(Abreu, Wingartz, & Hardy, 2019; Chen, 2016; Gao, Wang, Li, 
& Li, 2017). The review of the literature highlights the influence 
that SNs have on behavioural intention in different contexts. 
Therefore, a consumer’s perception of their reference groups’ 
endorsement or non-endorsement influences the individual 
purchase intention towards products or technologies, such as 

microgeneration technologies. It is therefore sensible to argue 
that social pressures have a significant role to play in the 
adoption of products such as microgeneration technologies 
and therefore we postulate that:

H2: Subjective norms positively influence households’ 
behavioural intention to adopt microgeneration technologies.

Subjective knowledge
Consumer knowledge is an essential element in marketing 
practice and consumer behaviour theoretical models (Flynn 
& Goldsmith, 1999). Consumer knowledge is arguably a key 
component in the buyer’s decision-making process, especially 
in the information search stage of the process (Lee & Koo, 
2012). Studies acknowledge three categories of knowledge: 
objective, subjective and usage knowledge (Flynn & 
Goldsmith, 1999; Lee & Koo, 2012). According to Sangwan 
and Agarwal (2019), ‘subjective knowledge’ refers to ‘the 
belief of consumers regarding their knowledge of the 
product’. In the case of this study, it is a household’s 
knowledge of microgeneration technologies. Parkins, Rollins, 
Anders and Comeau (2018) states that SK can be explained as 
what households assume they know about microgeneration 
technologies. Therefore, SK deals with the confidence that 
individuals have in the knowledge that they have attained 
about a certain subject – in this case, knowledge related to 
microgeneration technologies. Subjective knowledge is also 
about the belief that an individual has in his or her knowledge. 
In measuring SK, studies use self-reporting in which 
customers highlight their knowledge of the product. 

According to Aertsens, Mondelaers, Verbeke, Buysse and Van 
Huylenbroeck (2011), SK is regarded as a strong reason for 
behavioural intention. Wolske et al. (2017) states that 
households who come into contact with microgeneration 
technologies through friends or family members have 
increased knowledge about the cost of installing solar panels 
and the maintenance needed for microgeneration technologies. 
This also increases positive behavioural intention because 
households believe they are knowledgeable enough to install 
such technologies. Besides, Palm and Eriksson (2018) argues 
that households that have little or no knowledge about 
microgeneration technologies may be hesitant to adopt them; 
thus, having no knowledge about the cost and maintenance of 
microgeneration technologies may lead to a decrease in 
behavioural intention. Studies have shown the existence of a 
relationship between SK and other variables such as those 
proposed by Pieniak, Aertsens and Verbeke (2010), who 
studied SK as a determinant of organic vegetable consumption. 
In addition, Ahmad and Nordin (2014) studied students’ SK 
of green computing and found that it is a determinant of 
behavioural intention. Given these influences from previous 
studies, it is expected that SK will have a similarly positive 
influence on an individual’s behavioural intention to adopt 
microgeneration technologies:

H3: Subjective knowledge has a significant impact on behavioural 
intention.

The study proposes the following research framework.
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Methodology
The main objective of this study is to examine the 
psychological and sociological factors that influence 
consumers’ behavioural intentions towards the adoption of 
the microgeneration technology. An empirical study was 
pursued to investigate the given research problem and 
objectives. A quantitative research method was followed in 
answering the research question, and the approach was 
cross-sectional in nature. The study used a self-administered 
questionnaire to collect data from respondents in the Gauteng 
province of South Africa. This form of data collection assists 
with reducing the response rate. The approach adopted in 
this study is similar to others adopted in answering similar 
research questions. For instance, Caird and Roy (2010) used 
self-administered questionnaires to investigate the adoption 
of microgeneration technologies in the United Kingdom, 
although they used multiple studies to understand the 
research question, but it is same design as this study. Another 
study was conducted by Claudy et al. (2011) who also used a 
survey design to test the willingness of houses to pay a 
premium for the adoption of microgeneration technologies. 
Therefore, this study is in line with other studies, which 
attempted to understand this type of research problem and 
empirically tested similar hypothesis. 

Sample size and composition 
Hair et al. (1998) suggested a desired level of 15–25 
observations per studied variable to calculate a sample size 
required for a study. In the light of this calculation, this study 
consisted of four constructs with a combined total of 15 items 
which, when calculated, gave a desired sample of 225 (15 × 15). 
For structural equation modelling, it is generally argued that 
an adequate sample size for the SEM technique is anything 
more than 200 participants; however, this varies with the 
complexity of the model (Fan et al., 2016). The model for this 
study was simple, and so the decision was guided by the 
number of constructs, which was fewer than five. As a result 
of time and budget constraints, non-probability, convenience 
sampling method was utilised for this study. To meet the 
desired sample size, a total of 260 questionnaires were 
distributed but only 237 were usable for the analysis, as the 
balance were not returned or major parts of the questionnaires 
were empty or not adequately answered. 

Measures
The research instrument used in this study was developed by 
using measures that had been tested and validated in 
previous studies. The research instrument, a survey, 
consisted of data that related to participants’ demographical 
characteristics, ATT items, SNs items, SK items, diffusion of 
innovation constructs items (which did not form part of this 
study) and willingness to pay items. However, in this study 
we involved only those items that correspond to the TPB. A 
seven-point Likert scale was used (from 1 = strongly agree to 
7 = strongly disagree). The research instrument covered 23 
questions on the topic of microgeneration technologies; 

however, only 15 items were used for the purpose of this 
study, more specifically looking at the adoption of solar 
panels and solar water heaters and different ATTs, SNs, SK 
and behavioural intention. 

The five-item, seven-point Likert scale that was used to 
operationalise the ATT that households hold towards the 
adoption of microgeneration technologies was adopted from 
Ajzen (1991) and Claudy et al. (2011). The three-item, seven-
point Likert scale that was used to measure SNs was also 
adopted from Ajzen (1991) and Claudy et al. (2011). Subjective 
knowledge consisted of three items, and the seven-point 
Likert scale used was adopted from Claudy et al. (2011). 
Furthermore, behavioural intention was operationalised 
with a four-item scale, also adapted from Ajzen (1991) and 
Claudy et al. (2011). A factor analysis, considering both 
dependent and independent variables, showed only four 
factors having more than 1 for their eigenvalues.

Reliability of the scales
A Cronbach’s alpha was computed by using SPSS 24, and 
AMOS 25 was used to analyse the data set. As represented in 
Table 1, all items meet the threshold for factor loading and no 
items were deleted. A Cronbach’s alpha test was run through 
SPSS 24, with all constructs meeting the minimum threshold 
of 0.7 (Kline, 2005). Behavioural intention had a Cronbach’s 
alpha score of 0.856, SNs had 0.747, ATT had 0.874 and SK 
showed a score of 0.906.

Data analysis 
For the data analysis, the researchers used SPSS AMOS 25. 
The sample size requirements were for structural equation 
modelling to be conducted, as highlighted in the sub-section 
Sample size and composition in the Methodology section. A 
two-stage procedure was used to perform the SEM analysis. 
Firstly, the researchers examined the convergence and 
validity of the study’s constructs by using the confirmatory 
factor analysis (CFA) and the reliability of their scales. The 

TABLE 1: Scale reliability.
Variable Item Correlation Cronbach’s 

alpha
Factor 

loading
AVE Composite 

reliability

Behavioural 
intention

BI1 0.421 0.856 0.656 0.516 0.809
BI2 0.426 - 0.642 - -
BI3 0.553 - 0.675 - -
BI4 0.665 - 0.702 - -

Subjective 
norms

SN1 0.363 0.747 0.514 0.508 0.753
SN2 0.630 - 0.617 - -
SN3 0.536 - 0.600 - -

Attitude ATT1 0.538 0.874 0.564 0.591 0.877
ATT2 0.459 - 0.513 - -
ATT3 0.768 - 0.598 - -
ATT4 0.697 - 0.579 - -
ATT5 0.489 - 0.645 - -

Subjective 
knowledge

SK1 0.598 0.906 0.682 0.743 0.896
SK2 0.814 - 0.674 - -
SK3 0.818 - 0.655 - -

ATT, attitude, SN, subjective norms; SK, subjective knowledge; BI, behavioural intention; 
AVE, average variance extracted.
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second stage dealts with the confirmation of the hypotheses 
of the study through SEM to test for possible causality in 
their relationships. 

Measurement model
The conceptual model was studied by using CFA, which 
was analysed by using the maximum likelihood estimation. 
The four-factor model showed a good fit. All the items that 
were included in the model loaded with factors were above 
the recommended 0.5 (Chaudhary & Bisai, 2018). The 
following results are shown in Table 3 and confirm that the 
measurement is a good fit: χ2 = 144.990, df = 82, p = 0.00, Root 
Mean Square Error of Approximation (RMSEA) = 0.057, 
Comparative Fit Index (CFI) = 0.97, Normed Fit Index  
(NFI) = 0.93 and χ2/df = 1.76. The χ2/df came close to the 
acceptable limit of between 2 and 5. The model showed 
good fit for the statistics that met all the minimum thresholds 
recommended by previous studies (Chaudhary & Bisai, 
2018; Paul et al., 2016). Therefore, it can be concluded that 
the measurement items matched their underlying latent 
construct.

Table 2 shows the results that demonstrate discriminant 
validity. These results demonstrate that √AVE exceeded the 
squared correlations. All the AVE values were above 0.5 
(Paul et al., 2016), and the composite construct reliability 
measures were all above the threshold of 0.7, as shown in 
Table 1.

To test the causal relationships between the constructs and 
confirm the hypotheses that are outlined by this study, a 
structural equation model was used (Figure 3). The CFA 
makes available the opportunity to test the hypotheses. The 
results of the conceptual model showed a good fit with the 
data (χ2 = 144.990, df = 82, p = 0.00, RMSEA = 0.057, CFI = 0.97, 

NFI = 0.93 and χ2/df = 1.76). Therefore, it could be implied 
that the behavioural intentions of households towards 
microgeneration were well predicted by the conceptual 
model, although the explanatory power was very low 
(Table 3).

The paths illustrated by the standard coefficient estimates 
between ATT and behavioural intention (β = 0.284; p < 0.001) 
and between SNs and behavioural intention (β = 0.459;  
p < 0.0001) were significant and positive, whilst that between 
SK and behavioural intention was not significant (β = 0.107;  
p > 0.05) (see Figure 2 and Table 4).

Discussion and implications
This study sought to answer the following research question: 
What are the psychological and sociological factors that influence 
consumers’ behavioural intentions towards the adoption of the 
microgeneration technology of solar water heating and solar panels? 
It also sought to examine the applicability of the TPB in 
predicting the behavioural intention towards adopting 
microgeneration technologies amongst households in a 
developing country. This study adds to the limited body of 
literature in microgeneration adoption amongst households 
by using behavioural models (Claudy et al., 2011, 2013; 
Michelsen & Madlener, 2013). The significant relationships 
were supported for the TPB constructs of SNs and ATT with 
behavioural intention, but no support was found for SK and 
behavioural intention. This implies that households’ 
perceived knowledge of microgeneration technologies has 
no influence towards the adoption of these technologies. This 
result agrees with a study conducted in the financial services 
sector, in which customers’ behavioural intention in saving 
for retirement did not show a significant relationship with SK 
(Rickwood, Johnson, Worthington, & White, 2017). Yet, this 
goes contrary to the findings of other studies, which found 

TABLE 4: Hypotheses supported.  
Paths Direct effect Hypothesis support

BI ß SN 0.459* Supported

BI ß ATT 0.284* Supported

BI ß SOLK 0.107 Rejected 

BI, behavioural intention; SN, subjective norms; ATT, attitude; SOLK, subjective knowledge.
*, p < 0.001.  

TABLE 3: Explanatory power and fit indices of models.
Fit indices and R2 Recommended value Model

χ2 - 144.990 
df - 82
χ2/df 2–5 1.76
NFI ≥ 0.9 0.93
CFI ≥ 0.9 0.97
RMSEA ≤ 0.08 0.057
R2 - -
BI - 0.43
SN - 0.46
Att - 0.28
SK - 0.11

NFI, Normed Fit Index; CFI, Comparative Fit Index; RMSEA, Root Mean Square Error 
of Approximation; χ2, chi square; df, degrees of freedom; BI, behavioural intention; 
SN, subjective norms; ATT, attitude; SK, subjective knowledge.

TABLE 2: Discriminant validity.
Constructs BI SN ATT SK

Behavioural intention 0.719 - - -
Subjective norms 0.598 0.712 - -
Attitude 0.442 0.339 0.769 -
Subjective knowledge 0.296 0.400 0.017 0.862

Note: Diagonal values show the square root of each construct.
BI, behavioural intention; SN, subjective norms; ATT, attitude; SK, subjective knowledge.

FIGURE 2: Proposed conceptual model. 
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SK to have a significant and positive relationship with 
behavioural intention (Ahmad & Nordin, 2014; Pieniak et al., 
2010). Rickwood et al. (2017) argued that the insignificant 
relationship could have been caused by individual 
respondents’ self-belief and thus their belief was stronger 
than the SK. However, Ahmad and Nordin (2014) found that 
SK is a multidimensional construct and researchers should 
treat as such, which explain how their study had a significant 
relationship behaviour. This could be the difference between 
studies. In theory this implies that either the SK investigated 
in this study was not sufficient or that more items would 
need to be added to understand why SK has a significant 
relationship with behavioural intention.

This study found support for the relationship between SNs and 
behavioural intention. This could mean that the promotion of 
microgeneration technologies is reliant on reference groups, as 
households will look to close friends and family to adopt this 
behaviour. This is reasonable, as studies show that SNs have a 
significant and positive relationship with behavioural intention 
(Abreu et al., 2019; Chen, 2016; Gao et al., 2017). Therefore, 
households are guided by the perception of endorsement, or the 
lack thereof, from their reference groups. Furthermore, the SN to 
behavioural intention relationship was the strongest, based on 
the standardised coefficient. This implies that marketers of 
microgeneration technologies should use the adoption by 
reference groups of households to convince or drive the message 
of these technologies amongst households. For policymakers, 
there will be a need to consider the role of society and the 
immediate communities of potential adopters in their policy 
documents, as consumers’ perception of their reference groups’ 
endorsement (or non-endorsement) influences the individual’s 
purchase intention towards microgeneration technologies.

Limitations and directions for 
future research
No study is without its limitations, and our study is no 
exception. A self-administered instrument opens individuals 
to the influence of either understating or overstating their 

behaviour, either to appease their conscience or to fit in with 
the society or close group of friends (Hulland, Baumgartner, & 
Smith, 2018). This is a major limitation for most studies that 
use self-reporting as the form of data collection (Hulland et al., 
2018). Future research could consider other ways of collecting 
data, such as experiments or case studies, in which there is a 
reduced common method bias. Furthermore, the sampling 
method used, convenience sampling, opened this study to the 
limitation of finding respondents at the convenience of the 
researchers, and so it could lead to a selection of respondents 
that was not suitable for the study. In future studies, it will be 
commendable for such a study to use stratified sampling. As a 
result of time constraints, the study was cross-sectional in 
nature, which limited the researcher’s ability to imply causality 
in the relationships tested in this study. A longitudinal research 
design could be carried out in future studies. It is further 
recommended that future studies have a screening question 
that relates to whether the respondents own or rent the house 
in which they live and whether it is a stand-alone dwelling or 
a flat, as that has an impact on the installation of microgeneration 
technologies.

Conclusion
This study assists in contributing to insights into the role of the 
psychological and sociological factors that influence 
behavioural intention towards microgeneration technologies 
in developing countries. The study enhances extant knowledge 
in the determinants of microgeneration technology adoption 
by households in developing countries. In considering the 
results of this study, developing countries should understand 
the role that the psychological and sociological factors play in 
influencing behavioural intention towards microgeneration 
technologies to curb the lack of electricity and consequently 
the degradation of the environment caused by fossil fuel-based 
electricity generation. 
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