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Abstract The evaluation of public opinion toward different energy sources is crucial for planning
future renewable energy development projects. This study provides an assessment of public
knowledge, attitudes, and perceived behavioural control with regard to their financial support for
rainwater hydroelectricity. Using a cross-sectional approach, this study collected data from 101 UniSZA
community using a set of questionnaires. Kruskal-Wallis tests and regression analysis were the
statistical tools employed in the analysis. The results showed that no sociodemographic factor was
found to be significantly affecting the willingness to pay (WTP). Based on the outcomes of the
regression analysis, perceived behavioural control was found to be the most significant factor
influencing the WTP for rainwater hydroelectricity. Meanwhile, knowledge and attitudes had no effect
on WTP. The results also show that, when it comes to their WTP, 51.5% of participants agreed, while
48.5% of participants disagreed somewhat or strongly disagree. This indicates that, although
participants support the use of renewable energy sources, they will hesitate if the cost of using
renewable energy is higher than the conventional sources. This study highlights the importance of
identify the desire of community towards rainwater hydroelectricity prior to the project is implemented.

Keywords: Attitude, knowledge, rainwater hydroelectricity, renewable energy, willingness to
pay.

Introduction

The growing world population has resulted in a notable increase in power demand. Studies suggest that
by 2040, the demand for electricity will have increased by 28% [1]. In fact, most countries in the world
have developed based on the availability of consistent and sufficient electricity, mostly generated from
fossil fuels. The extensive use of conventional energy sources for producing electricity has led to serious
pollution problems like the greenhouse effect, ozone layer depletion, and other health-related effects.
There is broad agreement among climate experts that carbon gas emissions from human activity are
accelerating global warming [2]. Through generation capacity expected to rise annually, the relationship
between power use and CO? emissions has been identified as the third-largest contributor [3].
Atmospheric carbon dioxide concentrations increased by 0.74°C on average throughout the last century.
This rise was from 278 parts per million prior to industrialization to 412 parts per million in 2019 [4]. One
of the best ways to turn the energy crisis and global warming into a new industrial opportunity is to outfit
oneself with environmental technologies. A good instance of this is the commitment to protecting the
environment through the production of eco-friendly, renewable electricity. Global initiatives have begun
to develop renewable energy solutions utilizing present infrastructure in light of the dual concerns of a
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rising energy crisis and climate change, particularly is primarily driven by the use of fossil fuels for
electricity generation [5,6].

Despite significant advances in renewable energy technologies and global measures to combat climate
change, the integration of renewable energy solutions into existing infrastructures is still insufficient. This
inadequacy is particularly evident in regions that rely extensively on fossil fuels, where economic,
technological, and policy barriers prevent widespread adoption of sustainable energy options [7].
Furthermore, there is still an immediate requirement for innovative and cost-effective technology that can
handle energy demands while also reducing carbon emissions. The purpose of this study is to analyse
public knowledge, attitudes, and perceived behavioural control in relation to financial support for
rainwater hydroelectricity systems. By studying these elements, the study hopes to discover important
motivators and obstacles to public support for such sustainable energy solutions.

Literature Review

Currently, there is a commitment by the Malaysian government to improve the stake of renewable energy,
therefore it is essential to investigate the acceptance of hydroelectricity from rainwater as renewable
energy. The WTP is a critical aspect in directing the development of appropriate policies for the country
to meet its ambitious renewable energy goals. A number of studies focus on the maximum amount in
funds that consumers are ready to set aside for the further development of renewable energy resources
in their residential areas Recent studies indicate that young adults in Poland exhibit a higher WTP for
brands that invest in renewable energy, suggesting a growing trend among younger demographics to
support sustainable initiatives [8]. This aligns with findings in Slovenia, where greater WTP for
environmentally sustainable power sources correlates with increased knowledge of green energy and
adherence to societal standards [9]. Such insights highlight the role of education and social values in
shaping consumer preferences for renewable energy. Conversely, research from Nigeria emphasizes
that individuals' desire to pay for sustainable energy sources is significantly influenced by their
understanding of renewable energy. This underscores the importance of awareness and education in
driving WTP across different contexts.

As opposed to Ntanos et al. (2018) [10] research, it was found that the primary reason for purchasing a
renewable energy system is the desire to protect the environment. Muhammad et al. (2021) [6] also
supported this research, finding in his Turkish study that those who are highly conscious about the
environment tend to pay more for renewable energy. Further supporting this notion, Dogan and
Muhammad (2019) [5] identified several factors influence WTP for green energy in Turkey, including
age, household income, gender, and environmental consciousness. These data demonstrate the
multidimensional character of WTP and its reliance on a variety of demographic and psychological
variables.

Based on the comprehensive literature review, the WTP has been identified plays a crucial role in
directing relevant policies that are intended to accomplish the country's aspirations regarding renewable
energy. Because of this discrepancy, the present study explores the WTP which participants of the
UniSZA community have attributed to the use of rainwater hydroelectricity as a feasible alternative
energy source. Understanding public knowledge, attitudes, and perceived behavioural control
concerning financial support for rainwater hydroelectricity might help to identify the primary motivators
and impediments to public support for renewable energy projects, which provides significant insights for
developing community-based interventions.

Materials and Methods

Questionnaire Development

A questionnaire with items on awareness, knowledge, attitudes toward renewable energy, subjective
norms, perceived behavioural control, environmental concern, government engagement, intention, and
readiness to pay was designed and developed. However, this study will focus only on knowledge, attitude
and perceive behavioural control, considering the literature stresses that these three factors considerably
influence the willingness of individual to acquire an eco-friendly product [11]. Answer options to
questions in the survey consisted of 5-point Likert scales from 1 (strongly not agree) to 5 (strongly agree).
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Data Collection

The UniSZA community and members of the general public who are affiliated with UniSZA are included
in the selection criteria for participants in this survey. Their selection was based on their active
participation in UniSZA's mission to advance sustainability and green campus projects. At the initial level,
300 questionnaires were given out to all institutes and faculty members at UniSZA, nonetheless only 101
were completed adequately. The data was collected between January and February 2024. Before data
was collected using the survey instrument, a pilot study was executed. It was place on the UniSZA
campus and included 30 participants. A reliability assessment was performed for the pilot project, which
resulted in a significant Cronbach's alpha coefficient of 0.976, indicating strong internal consistency
within the dataset (Table 1). Before conducting the questionnaire, it was evaluated by 5 experts in
renewable energy and survey methods to ensure its content validity. This review assisted in identifying
any confusing or leading questions, ensuring that the items accurately measure what they were designed
to test [12]. The pilot sample enabled it to be possible to calculate the ratios, standard deviations,
variances, and ratios for each variable. Descriptive statistics were used to analyse the sociodemographic
data. An analysis of variance (ANOVA) was used to compare willingness to pay variable across different
demographic groups. All statistical analyses were carried out with SPSS program 26.0 (SPSS Inc.,
Chicago, IL, USA).

Cronbach's Alpha

Cronbach's Alpha Based on Standardized ltems No of Items

.958

.958 45

Analysis of Variance of the Demographic Variables on WTP

for Rainwater Hydroelectricity

The influence of a number of demographic variables, such as age, gender, income, marital status,
education level, and employment status on the WTP for rainwater hydroelectricity is investigated in this
study. To figure out if there are any statistically significant or noteworthy differences depending on
participant demographics and WTP, a one-way ANOVA is utilised. Due to the demographics in the study
violating assumptions regarding homogeneity of normality and variance, a non-parametric ANOVA
analysis known as the Kruskal-Wallis test is performed [6]. This test is used to evaluate differences
between variable groups when the P value has a significance level of less than 5%.

Results and Discussion

Bio-Data of Participants

The demographic variables that were taken from the participants in the survey included age, gender,
marital status, education level, occupation, and monthly income. A summary of these variables is shown
in Table 2. According to the statistics in the table, 71.3% of the participants claimed to be married, and
65.3% of the participants were female which were dominant compared to the males. The participants in
the survey ranged in age from 26 to 40. With regard to education, all of the participants seem to fall into
the moderate to highly educated category, since they have all completed high school education and
above. Approximately 94.1% of the participants are government employees, as the questionnaires were
distributed within UniSZA. The monthly income for 76.2% of participants ranged from RM1501 - RM3859,
which can be categorize that most of participants are under B40. Most of the participants, or 76.2% of
them, had monthly incomes between RM1501 and RM3859, indicating that they are categorized as B40
[13].

Table 2. Demographic and socioeconomic characteristics of the participants

Demographic Features

Percentage (%)

Age
19-25 5.9
26-40 81.2
41-59 12.9
Gender
Male 34.7
Female 65.3
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Demographic Features Percentage (%)
Marital Status
Married 71.3
Single 28.7
Education
SPM / STPM / Matriculation / Certificate 28.7
Diploma 21.8
Bachelor Degree 35.6
Master / PHD 13.9
Occupation
Self-employed
Government 941
Housewife
Unemployed 3
Others 1
Income

< RM1500 5
RM1501 - RM3859 76.2
RM3860-RM8319 15.8

2 RM8319 3

Influence of Age on WTP for Rainwater Hydroelectricity

Age is a common variable evaluated in WTP studies. A prior study revealed a statistically significant
association between participants' ages and their WTP [14]. The Kruskal-Wallis test was used to analyse
differences across age groups (<18, 19-25, 26-40, 41-59, and 260). The results, as shown in Table 3,
demonstrate no significant changes in WTP between age groups. This suggests that aging has no effect
on WTP for rainwater hydroelectricity. This study contradicts with the findings of Ayodele et al., (2021)
[4] who discovered that older people are more willing to pay for renewable energy sources than younger
people. The disparity could be attributed to contextual variations, such as the socioeconomic features of
the research populations, and cultural attitudes toward environmental issues. this study suggests a more
uniform perception of rainwater hydroelectricity across age groups within the sampled community.

Table 3. Kruskal-Wallis test results of age variable for WTP for rainwater hydroelectricity

WTP for Rainwater Hydroelectricity

Kruskal Wallis H 6.858
Degree of freedom 2
P value 0.32
Number of Observation 101

The Kruskal-Wallis test yielded a P-value greater than 5%, indicating that there was no statistically significant difference in the mean age groups’ WTP
for rainwater hydroelectricity

Influence of Gender on WTP for Rainwater Hydroelectricity

The majority of research analysing gender show that female participants had a higher WTP than male
participants. This assumption is consistent with the idea that women prioritize investments that improve
home comfort and quality of life [6]. The significant difference based on participants’ gender was inspected
and the result of Kruskall-Wallis found no statistically significant relationship between gender and WTP for
rainwater hydroelectricity as presented in Table 4. This is supported by a previous study conducted by [4],
which found no statistical significance between gender and WTP for renewable energy in Nigeria.
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Table 4. Kruskal-Wallis test results of gender variable for WTP for rainwater hydroelectricity

WTP for Rainwater Hydroelectricity

Kruskal Wallis H 0.719
Degree of freedom 1
P value 0.396
Number of Observation 101

The Kruskal-Wallis test yielded a P-value greater than 5%, indicating that there was no statistically significant difference in the gender WTP for rainwater
hydroelectricity

Influence of Marital Status on WTP for Rainwater Hydroelectricity

The possible correlation between the marital status of participants and WTP for rainwater hydroelectricity
was assessed by looking at the respective scores of their marital status. The result of Kruskal-Wallis
revealed that there is no significance difference between the marital status on WTP for rainwater
hydroelectricity (p value > 0.05) (Table 5). This finding, supported by Szakaly et al. [15] research, shows
that the willingness to accept renewable energy was not statistically significantly influenced by marital
status, necessitating further investment.

Table 5. Kruskal-Wallis test results of marital status for WTP for rainwater hydroelectricity

WTP for Rainwater Hydroelectricity

Kruskal Wallis H 0.999
Degree of freedom 1
P value 0.318
Number of Observation 101

The Kruskal-Wallis test yielded a P-value greater than 5%, indicating that there was no statistically significant difference in the gender WTP for rainwater
hydroelectricity

Influence of education on WTP for rainwater hydroelectricity

Education level also has an impact on WTP for renewable energy, implying that participants with more
education show higher WTP for renewable energy [16]. Higher education is expected to increase
awareness of the need for power supply sustainability and the financial costs associated with such
safeguards [4]. In line with the results of this study, which show no significant variations in WTP for
rainwater hydroelectricity among various educational levels according to the Kruskal-Wallis test as
display in Table 6, Yoo and Kwak [17] study on WTP for green electricity in Korea also found no evidence
of a positive correlation between education and WTP.

Table 6. Kruskal-Wallis test results of level of education for WTP for rainwater hydroelectricity

WTP for Rainwater Hydroelectricity

Kruskal Wallis H 4.469
Degree of freedom 3

P value 0.215
Number of Observation 101

The Kruskal-Wallis test yielded a P-value greater than 5%, indicating that there was no statistically significant difference in the gender WTP for rainwater
hydroelectricity

Influence of Employment Status on WTP for Rainwater Hydroelectricity
In this study, employment status of participants for rainwater hydroelectricity was evaluated based on
their work situation. According to the findings, there was no statistically significant correlation found
between the WTP for rainwater hydroelectricity and employment position (Table 7). The employment
profile of a person may depend on their educational background. Since the study found no statistically
significant differences in the WTP for rainwater hydroelectricity between educational levels, a similar
pattern was expected for employment status.
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Table 7. Kruskal-Wallis test results of employment status for WTP for rainwater hydroelectricity

WTP for Rainwater Hydroelectricity

Kruskal Wallis H 6.020
Degree of freedom 4

P value 0.198
Number of Observation 101

The Kruskal-Wallis test yielded a P-value greater than 5%, indicating that there was no statistically significant difference in the gender WTP for rainwater
hydroelectricity

Influence of Income on WTP for Rainwater Hydroelectricity

The vast majority of studies show that WTP is positively connected to income. According to the obtained
result, there is no apparent difference among the income levels of participants regarding their WTP for
rainwater hydroelectricity (Table 8). In line with a study by Borchers et al. [18], presents that the
willingness of an individual to pay is not affected by their income. Yet, this contradicts the majority of the
research studies which indicate that WTP is favourably influenced by income [4; 19; 17]. The study
focuses on rainwater hydroelectricity, which may not appeal to participants as much as more familiar
renewable energy sources such as solar or wind. According to research, consumers frequently exhibit
higher WTP for these sources due to perceived benefits and better familiarity, implying that the type of
renewable energy under consideration has a substantial impact on WTP [20].

If respondents perceive rainwater hydroelectricity as a necessary or vital service rather than a luxury,
their WTP may not differ considerably with income level. This could indicate a weaker income elasticity
for this particular energy source compared to others [11]. Higher-income individuals may prefer
investments in more visible or impactful renewable technology, whereas low-income individuals may
prioritize immediate economic concerns above long-term environmental advantages. This gap may result
in a scenario where WTP does not significantly differ across income levels for specific sources of
renewable energy [12]. The demographic profile of the study's participants can also play a vital influence
[21]. Since this study was conducted at UniSZA, an institution that prioritizes environmental sustainability,
staff members are well-versed in the university's emphasis on supporting renewable energy sources.
The university's activities and attempts to increase awareness of this goal have motivated the campus
community to actively contribute to its achievement.

Table 8. Kruskal-Wallis test results of income for WTP for rainwater hydroelectricity

WTP for Rainwater Hydroelectricity

Kruskal Wallis H 3.699
Degree of freedom 3

P value 0.296
Number of Observation 101

The Kruskal-Wallis test yielded a P-value greater than 5%, indicating that there was no statistically significant difference in the gender WTP for rainwater
hydroelectricity

Level Of Knowledge, Attitude and Perceived Behavioural Control for

Rainwater Hydroelectricity Development in Unisza

To meet the goals of the research, it is essential to investigate the knowledge, attitude, and perceived
behavioural control over rainwater hydroelectricity in the study area. The mean values of these variables
were determined using descriptive analysis. The results show, as shown in Figure 1, that knowledge of
rainwater hydroelectricity had the highest mean score of 4.00. In close succession were attitude (3.90)
and perceived behavioural control (3.67). These findings showed that knowledge of the benefits of
rainwater hydroelectricity marginally outpaced perceptions of behavioural control and attitude. It appears
that participants were well attentive of the advantages of using rainwater to generate electricity. Excluding
perceived behavioural support, which is at a moderate level, the study findings show that the levels of
knowledge, attitude, and perceived behavioural control are high. The largest standard deviation (0.669)
in perceived behavioural control suggests that the magnitude of the standard deviation may have an
impact on the moderate degree of perceived behavioural control. This points to a wider range of
responses from the mean, indicating a higher degree of variation in the views and actions of the
participants.
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This finding can be concluded that these variables have moderate to high level among the participants.
Since this study was carried out on university campus, it is related to the role that educational institutions
have had in highlighting the importance of renewable energy for people and the environment, aligned
with UNISZA's involvement in the university's Green Campus initiative. Previous study stated that
university campuses incorporate environmentally friendly infrastructure and engage in instructional
activities related to sustainable development [22].

Attitude

Knowledge

3.5000 3.6000 3.7000 3.8000 3.9000 4.0000 4.1000

Figure 1. Level of knowledge, attitude and perceived behavioural control for rainwater hydroelectricity development among participants

The Results of Regression Analysis

The research used a linear methodology, assessing the impact of the investigated factors on WTP by
regression analysis. Table 9 illustrates the relationship between the dependent variable of WTP for rainwater
hydroelectricity and the factors of desire to pay for rainwater hydroelectricity (knowledge, attitude, and
perceived behavioral control). The findings demonstrate the statistical significance of the tested model (sig
=< 0.001; F = 13.167). The regression analysis of the data shows that only perceived behavioural control
appears to be the strongest predictor for WTP for rainwater hydroelectricity in this study. Nevertheless, there
was no statistically significant evidence supporting the effects of knowledge and attitude on WTP for
rainwater hydroelectricity. This result is a little unexpected considering that it was anticipated that the WTP
would also have a significant effect on attitude and knowledge. Masrahi et al. [23] highlights five factors:
values, attitudes, behaviours, awareness, and demography that influence consumers' willingness to spend
more for environmentally friendly items. About 48.5% of the participants somewhat disagree and below
compared to 51.5% of participants agreed (refer Figure 2). According to the study, the majority of participants
are aware of and supportive of efforts being made to employ renewable energy sources, but they encounter
obstacles when it comes to their willingness to make larger investments. Their primarily moderate-
income sources and sense of financial strain from prospective cost rises connected to the utilization of
renewable energy sources may also be factors in this. This finding supported by other study by Liobikiené
et al. [24] stated that Malaysians will embrace the renewable energy sources if the adoption of it will cut the
expenses.

Table 9. Regression analysis of the WTP for rainwater hydroelectricity

Independent variables Standardized Coefficients Beta T Significance
Knowledge 0.143 1.393 0.167
Attitude 0.072 0.569 0.571

Perceived behavioural control
0.400 3.326 0.001

Dependent variable: WTP

Method: Enter (significant results are in bold)
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B Somewhat disagree B Agree

Figure 2. The participants’ opinions about WTP for rainwater hydroelectricity

The lack of considerable influence from knowledge and attitude may indicate greater socioeconomic
constraints encountered by participants. The study found that, while many participants are aware of and
support renewable energy initiatives, their willingness to invest financially is hampered by reasons such
as moderate income and concerns about rising costs connected with renewable energy adoption.
According to Masrahi et al., (2021) [23], beliefs, attitudes, behaviours, awareness, and demographic
variables all influence consumers' willingness to pay for environmentally friendly items. This current study
supports this view, but they also imply that perceived behavioural control may be a more immediate factor
in circumstances where financial restrictions are common. According to Liobikiené et al. (2021) [24] ,
Malaysians are more likely to use renewable energy if it saves them money. This implies that, while there
is broad support for renewable measures, actual financial considerations have a considerable impact on
WTP.

Financial restrictions are constantly highlighted in the literature as a significant impediment to the
adoption of renewable energy technologies. For instance, Ouedraogo (2019) [25] research
emphasizes the effectiveness of RE in the region has been hampered by a number of reasons, including
a poor institutional framework and infrastructure, high initial capital expenditures, ineffective diffusion
tactics, a lack of experienced people, poor baseline information, and inadequate maintenance service.
Similarly, research on residential power generation using rainwater show that while there is promise for
small-scale hydro projects, large initial capital costs can inhibit investment despite long-term benefits
[26]. Another study by Shao et al. (2018) [27] imply that enhancing environmental preferences cannot be
achieved solely through economic growth, as the relationship between income and WTP is complex and
context-dependent.

Conclusions

Public understanding of and willingness to invest in a new renewable energy source greatly increases
the effectiveness of target accomplishment. Addressing this challenge entails investigating the key
parameters impacting the WTP for rainwater hydroelectricity and determining their significance in a local
context in the research area. The purpose of this study is to investigate the factors that influence the
WTP for rainwater hydroelectricity. The findings show that the UniSZA community is aware of the
importance of renewable energy and is concerned about it. Yet they encounter obstacles when it comes
to the requirement of raising their budget for investments in energy resources. The result also
emphasizes the importance of the perceived behavioural control aspects as a really important parameter
in all three polls, it was the strongest single predictor to the WTP for rainwater hydroelectricity in the
study area. Contrary to expectations, knowledge and attitudes had no effect on the WTP for rainwater
hydroelectricity. For the project to be completed successfully, the difficulties that the community faces
must be the main emphasis of this study.
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