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The Scale Validation of Public Participation of 

Renewable Energy (RE) Development in Malaysia: 

An Exploratory Factor Analysis (EFA) 

 
1Abstract: Renewable Energy studies are gaining more 

interest by involved parties such as energy producer as well as 

research community. However, there are still limited number of 

studies in particular concerning instrument to measure public 

participation towards Renewable Energy (RE) development in 

Malaysia. The instrument for assessing public participation seem 

to require some extent of revalidation. Thus, the purpose of this 

paper is to validate the factor structure of public participation 

instrument that measured by willingness to pay level and it 

determinants. The questions of this developed scale were derived 

from previous published quantitative study. Validity and 

reliability of the instruments were assessed with Exploratory 

Factor Analysis (EFA) and Cronbach’ Alpha respectively. Four 

hundred and five respondents had participated in this study. 

Results from this study revealed that the originally validated form 

of every factor structure, i.e.  Willingness to pay (WTP), 

Awareness on RE (ARE), Knowledge on RE (KRE), Willingness 

to adopt RE technology (WTA) and Attitude towards RE usage 

(AURE) and Environmental concern (EC) had performed as per 

previous literatures within this research context. Furthermore, 

all the revised factors had a good reliability with the Cronbach’s 

Alpha value well above 0.70 of threshold. Therefore, a total of 

45-items revised in public participation toward RE measurement 

might be better suited for use within the selected population. This 

information provides preliminary evidence that the public 

participation towards RE instrument is a reliable and a valid 

measure that can be used to provide the data regarding 

Renewable Energy (RE) development in Malaysia. However, in 

order to cross validate, in future study can be conducted by 

engaging other location to cater different public opinion. 

Index Terms: Renewable Energy (RE), Willingness to Pay 

(WTP), Exploratory Factor Analysis (EFA) And Measurement 

Scale,  

I.  INTRODUCTION  

Unanticipated economic growth triggered by technology 

revolution and globalization has led to market driven growth 

in consumption pattern for the emerging economies[1]. 

Variation in consumption pattern has led to unsustainable 
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consumption or over exploitation of resources. Energy is a 

basic necessity for human kind, it is important to improve 

the quality of people lives and increase a nation growth. 

Therefore, energy consumption usually grows together with 

a country development [2]. Currently, the concern over 

environmental downturn, reduction of environmental impact 

and sustainable development has become important research 

issues being debated among academicians, industrial entities 

and practitioners. Environment pollution such as burning of 

fossil fuels to generate energy sources and exhaust fumes 

from vehicles is at an alarming state. Thus the society and 

government need to plan for improvement in environmental 

sustainability. Moreover, for upcoming years, usage of non-

renewable energy (RE) such as fossil fuels and natural gas 

focusing to generate electricity will eventually be exhausted. 

This state serves as a substantially major issue for society 

since electricity relies heavily on it [3]. An effective and 

efficient mechanism should be put in place to focus on the 

Renewable Energy (RE) development as alternative energy 

sources in Malaysia. Furthermore, a continuous efforts, 

strong support and participations from the public also are 

fundamental to ensure Renewable Energy (RE) development 

can reach its maximum potential. Therefore, this study aim 

to analyze the relationship between public participation by 

measuring their willingness to pay (WTP) for electricity 

generated from Renewable Energy (RE) sources and its 

determinants that influenced the WTP level.  

In this study, the concept of public participation can be 

defined as the consumer participation in the process by 

which an organization consults with interested or affected 

individuals, organizations or government entities before 

making a decision regarding Renewable Energy (RE). This 

process is an opportunity for public to share their facts, 

experience, knowledge, ideas, preferences, opinions and 

values. This two way communication and collaborative 

effort can be used to solve problem and achieve better and 

more acceptable decisions [4]. The public participation is 

being measured using WTP since it is denotes a maximum 

price that a consumer is willing to pay for a particular 

development and it influences on their choice of behavior 

[5]. Thus, WTP instrument is proposed as a measure of the 

social value [6] and it also used to derive value from the 

public communities in different ways to treat on a same 

problem. Hence, advancement in Renewable Energy (RE) 

development as an alternative energy source inclusive of 

green product consumption depends on their tendency to 

pay the green price premium.  
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The present study will analyze the factors influencing 

public intention to pay the energy generated from 

Renewable Energy (RE) or green price and their 

participation.   

However, many previous studies have been embarked to 

identify the factors that influence the WTP level. Since 

Renewable Energy (RE) is a relatively new energy source 

that being promoted, the benefits and the options for 

adoption of this energy may not be aware by public. 

Moreover, according in a finding reference [7], knowledge 

of specific renewable technologies varies among the public. 

Therefore, it has been identified by previous research that 

individuals who are aware and acknowledge these different 

kind of energy resources, could increases their 

understanding and WTP levels on energy generated from 

Renewable Energy (RE) sources [8]. For instance, one of the 

predictors of behavioral intentions is also known as attitude. 

Those who seeming the negative impacts of electricity 

generation using non- Renewable Energy (RE) to the 

environment were found to be willing to pay more for 

Renewable Energy (RE) as compared to those who 

perceived otherwise [9]. 

Thus, this study was undertaken to examine several 

significant factors since less focus has been given to social 

science research particularly on Renewable Energy (RE). 

According to literatures, there are a few selected variables 

that might affect the WTP for Renewable Energy (RE). 

These variables include awareness and knowledge on RE, 

willingness to adopt Renewable Energy (RE) technologies, 

environmental concern and attitude towards Renewable 

Energy (RE) usage. This study using instrument that were 

adapted and modified from literature. Every developed 

instrument asked a few related items that were rated by 

using 5-Point Likert Scale. Thus, the validated and reliable 

instrument is crucial component in research quality. The 

instruments must be developed to reduce error [10] and can 

assess the factors associated with the public participation 

towards Renewable Energy (RE) development in Malaysia 

effectively. This paper is organized as follows. In section 

two, a brief description of the research materials and 

methodology is presented followed by the results and 

analysis of data in third section. The last section provides 

the conclusion of the study. 

II. MATERIALS AND METHOD 

A. Participants 

The study applied a survey method [11]. The sample was 

composed of 405 prospective respondents selected 

randomly.   Hence, 405 samples selected for present study is 

more than sufficient to generalize the findings to the 

population and appropriate for the application of exploratory 

factor analysis (EFA) [12]. An urban residential area for 

population and sample frame in this study will be chosen 

from the respondents who are residing in Klang Valley, 

Peninsular Malaysia (Kuala Lumpur, Selangor and Negeri 

Sembilan). This is due to easy accessibility on the 

population target.  

B. Instrumentation 

• Demographic analysis 

The survey questions contained of three section that aim 

to gauge the public participation by measuring the WTP for 

electricity generated using Renewable Energy (RE) and its 

factors that affect the WTP level. Section one consist six 

questions to measure the demographic background of the 

respondents including gender, marital status, age, education, 

occupation and income. All item asked in this section were 

rated using nominal and ordinal scale. Therefore, these 

variables were not included in the factor analysis. 

• Public willingness to pay on Renewable Energy 

(RE) (denotes as WTP). 

Second section is regarding dependent variable, it 

comprised a set of items that show the extent of 

respondents’ willing to pay for Renewable Energy (RE) 

development in Malaysia. There were four items [13] and 

two items [14] which was adopted to measure the WTP 

level. The response format consisted of a 5-Point Likert 

Scales type, where 1 indicates the “definitely not willing to 

pay” to 5 which indicates “definitely willing to pay”. 

Previously reference [14] validated and checked the 

reliability of the items and shown that acceptable with 

Cronbach’s Alpha 0.846. 

• Public awareness and knowledge on Renewable 

Energy (RE) (denote as ARE and KRE). 

The following section is regarding independent variable; 

it was divided into five variables. The first variable 

determines the level of public awareness on Renewable 

Energy (RE). It consists of ten items [8] that were adapted. 

The awareness towards energy is defined as the state or 

condition of being aware, having knowledge and 

consciousness. Thus, the set of items was shown to which 

extent the respondents aware of Renewable Energy (RE) in 

Malaysia. Meanwhile, the second variable relates to the 

respondent perspective and to analyze the knowledge of 

respondents toward Renewable Energy (RE).  All six items 

were adopted from previous literature [7]. The scale for both 

constructs was measured using a 5-Point Likert Scale 

response format where 1 indicates the “very disagree” to 5 

which indicates “very agree”.   

• Willingness to adopt Renewable Energy 

(RE) technology (denotes as WTA). 

On the other hand, the third variable is consisting of a 

set of items that relate to the respondent's perspective on 

Renewable Energy (RE) technology. These Renewable 

Energy (RE) technologies have been proposed to address 

global warming and safe the environmental impact. The 

questions were asked regarding the environmental impact, 

which technologies that they would be using. Respondents 

are in which level they are willing to adopt the RE 

technology development in Malaysia. All six selected items 

were adopted [15]. Also using a 5-Point Likert Scale 

response format where 1 indicates the “definitely not willing 

to use” to 5 which indicates “definitely willing to use”. 

• Environmental concern and Attitude towards 

Renewable Energy (RE) usage (denotes as EC and 

AURE). Environmental concern defined as an attitude 

towards facts, one’s own behavior, or others’ behavior 

relate to environment.  
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Those environmental concern may refer to both 

specific attitude directly determining intentions or 

more broadly to a general attitude or value orientation 

[16]. 

 Therefore, the fourth variable is consisting of a set of 

items that relay to respondent's point of view towards 

environmental concern. The respondents to choose the level 

of concern towards environment in Malaysia. All ten 

selected items were adopted [17]. The 5-Point Likert Scale 

was applied. In addition, the last adapted variable gauged 

the level of respondents’ attitude [17]. The attitude is 

defined as an individual’s evaluative state, associated with 

psychological feelings of distress or worries regarding the 

usage of electricity that generated using Renewable Energy 

(RE) and may be accompanied by supporting behavior [18]. 

Subsequently, the respondents were asked to which extent 

their attitude towards the usage of Renewable Energy (RE). 

The scale for the fifth variable which consist of 7 items were 

measured using a 5-Point Likert Scale response format 

ranging from 1 “very disagree” to 5 “very agree”.  

C. Data Collection 

Probability sampling method was used by adapting 

systematic sampling method that produces a random sample. 

This is because it could eliminate sample selections that 

create bias. Two steps were imposed in this research. First, 

continuous list was made containing 1500 emails selected 

from random organizations such as universities, government 

companies and private companies located around Klang 

Valley, Peninsular Malaysia. Second step, using the 

systematic sampling method, the questionnaires 

systematically sampled to the 300 respondents by 

distributing the link of the survey form through the email 

and face to face distribution.  

D. Data Analyses 

In order to conduct EFA testing, a theoretically driven 

factor structure should be proposed prior to the analysis. In 

basic factor model, the observed variables are assumed will 

reflect the underlying factors. Two forms involved. First, 

there are common factors which identify as two or more 

observed variables but can be correlated or uncorrelated to 

all observed variables. Secondly, there are unique factors 

which recognize as specific to each variable and statistically 

uncorrelated to each other and to all common factors [19]. 

The major purpose of factor analysis is the identification of 

the minimum number of common factors required to 

reproduce the initial correlation or covariance matrix.  

Unlikely, a principal component analysis (PCA) identifies 

components on the basis of variance [19]. Factor analysis, 

on the other hand, tries to explain the set of correlations or 

covariance represented in the data. Thus, EFA also applied 

to data sets with no a prior expectations or simply as an 

exercise in data reduction. 

The factor analysis process is conducted in three stages, 

i.e. pre-analysis checks, extraction and rotation. The purpose 

of the pre analysis check is to ensure that the data set is 

appropriate for the application of EFA. On the other hand, 

the purpose of extraction is to identify and retain those 

factors which are necessary to reproduce adequately the 

initial correlation matrix. However, if the extraction 

procedure produces more than one factor, the extracted 

factors should be rotated for easier interpretation. 

In extraction stage, Eigenvalue [20] and Scree Plot [21] 

test were used as the factor extraction criteria to determine 

the number of factors to retain. Meanwhile under rotation 

step, if the factors are assumed to be largely uncorrelated, an 

orthogonal rotation should be use. If the factors are assumed 

to be correlated, an Oblique Rotation should be used. Only 

factor loading with value above .40 should be retained for 

further analysis [22] and the minimum item for each 

component should be at least 4 item left [23] to be tested in 

further data analysis. All analyses were conducted in the 

Statistical Package for Social Sciences (SPSS), version 20.0. 

III. RESULT AND ANALYSIS 

A. Demographic characteristics of the sample  

A total of 405 questionnaires were usable and included in 

the sample. Approximately 60.25% female and 39.75% 

male that participate in the survey. Respondent participating 

are from various ages, the respondents aged 25 to 30 years 

and 31 to 35 years consisted of 92 (22.72%) and 67 

(16.54%) respectively. There are also 53 (13.09%) 

respondents aged between 36 to 40 years and 109 (26.91%) 

respondents are aged 40 years old and above. Other than 

that, most of them have a degree as the highest education 

level (63.70%). Meanwhile, majority of the respondent have 

the household income between RM2, 000 to RM5, 000 

(35.8%). 

B. Exploratory Factor Analysis  

To test the EFA applicability, two methods have been 

used, i.e. Kaiser-Mayer-Olkin (KMO) and Bartlett Test 

Sphericity. Results of the Kaiser-Mayer-Olkin (KMO) and 

Bartlett Test (for all variables - KMO>.60, and Bartlett Test 

p<.000) supported the use of the factor analysis for 

examining the factor structure of the 45 items of public 

participation towards Renewable Energy (RE) instrument 

that were included in this study. Based on Oblique Rotation, 

results show that for both dependent and independent 

variables were suitable to do EFA analysis with KMO above 

0.60 and Bartlett Test were significant (p< .05). (refer Table 

I).    

Under factor extraction, results of Kaiser’Criterion shows 

that all five independent variables, i.e. awareness on RE 

(ARE), knowledge on RE (KRE), willingness to adopt RET 

(WTA), Environmental Concern (EC), and Attitude towards 

RE usage (AURE) and one dependent variable, i.e 

Willingness to pay (WTP) were loaded onto one factor. 

Scree Plot has been used to double confirm the factor 

structure of the instrument. Results of Scree Plot shows that 

all variables of dependent and independent were also loaded 

onto one factor. Factor structures of the instrument being 

obtained were conformed as per literatures and thus validate 

to be used in the data collection. 
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Table I. Summary Result on EFA 

Variables Constructs 

Factor Suitability Factor Extraction 

Bartlet 

Test (p<0.05) 

Kaiser- Mayer- 

Olkin (KMO> 0.6) 
Eigenvalues > 1 

Variance 

Explained 

(%) 

Scree Plot 

Dependent 

Variable 

Willingness to 

pay (WTP) 
.000 0.844 

One 

Factor 
3.429 57.147 One Factor 

Independe

nt Variables 

Awareness on 

RE (ARE) 
.000 0.909 

One 

Factor 
5.137 51.370 One Factor 

Knowledge on 

RE (KRE) 
.000 0.762 

One 

Factor 
3.082 51.364 One Factor 

Willingness to 

adopt RET (WTA) 
.000 0.843 

One 

Factor 
3.124 52.075 One Factor 

Environmental 

Concern (EC) 
.000 0.810 

One 

Factor 
3.447 34.467 One Factor 

Attitude 

towards RE usage 

(AURE) 

.000 0.879 
One 

Factor 
3.733 53.335 One Factor 

 

Results obtained confirmed the components that have 

been acquired for every variable involved. Results for 

eigenvalue and scree plot have certified and validated the 

items for each component. In detail, the eigenvalue result for 

component under dependent variable - WTP was 3.429 with 

variance explained 57.147, and independent variables - ARE 

(eigenvalue 5.137, variance explained 51.370), KRE 

(eigenvalue 3.082, variance explained 51.364), WTA 

(eigenvalue 3.124, variance explained 52.075), EC 

(eigenvalue 3.447, variance explained 34.467), and AURE 

(eigenvalue 3.733, variance explained 53.335). However 

due to only one factor structure has been obtained, factor 

rotation is not necessary to be conducted.  (refer Table I). 

C. Reliability of Instruments 

Test of reliability construct have been conducted to 

measure internal consistency between variables. Result of 

Cronbach’s Alpha for consistency show that all variables, 

i.e. dependent and independent are well above .70. The 

reliability coefficients for each of the six variables of Public 

Participation towards Renewable Energy (RE) Development 

were as follows: (i) WTP (.850), (ii) ARE (.893), (iii) KRE 

(.805), (iv) WTA (.814), (v) EC (.762), and (vi) AURE 

(.853). (refer Table II). 

Table II. Summary of Reliability Statistic (n=405) 

Variables 
Item After EFA Testing 

Number of items Cronbach’s Alpha 

Willingness To Pay (WTP) 6 0.850 

Awareness on RE (ARE) 10 0.893 

Knowledge on RE (KRE) 6 0.805 

Willingness to Adopt RET (WTA) 6 0.814 

Environmental Concern (EC) 10 0.762 

Attitude towards RE Usage (AURE) 7 0.853 

IV. DISCUSSIONS 

      In terms of generalization, original instrument from 

previous literatures should be adjusted in order to acquire 

data in different study context, thus, adapted instrument has 

been modified to suit new research context. CFA testing and 

content validity have been done in order to develop the 

appropriate instrument scales in gathering opinion of 

improving public participation towards Renewable Energy 

(RE) development in Malaysia. As the electricity cost is one 

of the biggest portion in monthly spending, renewable 

Energy can be an alternative source of energy to Malaysian. 

Thus, it is imperative for this study to develop a reliable and 

valid instrument to assess public participating opinion 

regarding Renewable Energy (RE) development.      

Findings from this study show that the originally validated 

variables perform as per previous literatures in this research 

context. For dependent variable, i.e. WTP, 6 items were 

retained (4 items [13] and 2 items [14]). As for independent 

variables, i.e. (1) ARE, 10 items retained, (2) KRE, 6 items 

were retained (5 items [7] and 1 item [24]), (3) WTA, 6 

items were retained,  

(4) EC, retained original 10 items [17], and (5) AURE, 

retained original 7 items. In terms of inter-items reliability, 

the adapted public participation towards Renewable Energy 

(RE) instruments demonstrated good reliability for items 

under each of the variables, i.e. dependent and independent 

variables. All six adapted variables show that Cronbach 

'Alpha value well above 0.70 against threshold.    
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Taken together, this information provides preliminary 

evidence that the public participation towards Renewable 

Energy (RE) instrument is a reliable and valid measure to 

obtain the data from prospective respondents.  

However, in this study the sampling location maybe 

viewed as confine in certain area which is not larger enough, 

thus, future study can be conducted by engaging different 

location in order to cater different public opinion. 

V. CONCLUSION  

The aim of this study was to attain the public opinion 

regarding the development of the Renewable Energy (RE) in 

Malaysia. It is the valuable effort by conducting this study to 

helps encourage the public awareness on the possibility of 

Renewable Energy (RE) as an alternative source of energy 

for public basic needs in future. The findings of this study 

will also help government and energy players of the 

electricity in impelling the ideas and inputs of how public 

awareness and acceptance towards Renewable energy (RE) 

in Malaysia.    
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