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ABSTRACT: This article examines consumers’ intention to purchase 

green products, such as electric scooters, based on the theory of planned 

behavior. Specifically, the study incorporates several essential variables 

that are likely to influence consumer intentions: (a) product knowledge; 

(b) subjective norm; and (c) psychological and functional perceived risk. 

The research model was tested using data from the survey of 568 

participants. Results indicate that Purchase intention is influenced by 

Product Knowledge and Subjective Norm while consumer’s Perceived 

Risk has a moderating effect. More specifically, psychologically 

perceived risk strengthens the relationship between product knowledge 

and purchase intention, and functionally perceived risk dampens the 

relationship between them. By examining three major external factors 

that influence green product consumers’ purchasing intentions, this study 

contributes to the theory of planned behavior and generates practical 

recommendations. The authors recommended that marketing managers 

need to pay attention to both consumers’ psychological and functional 

perceived risk and utilize such marketing activities as engaging with 

“opinion leaders” in order to boost consumers’ purchasing intentions 

and organize educational events about green products. 

KEYWORDS: purchase intention; product knowledge; subjective norm; 

brand image; perceived risk 

1. Introduction 
Consumers’ behavior and intentions will change along with the transformations in the external 

environment[1]. Various environmental settings lead to different consumers’ considerations and 
outcomes, which makes research into consumers’ purchase intentions an intriguing and important topic 
for business practitioners, scholars, and even governments. There has been an increase in awareness 
about environmental issues in recent years among organizations, governments, and individuals. This 
environmental awareness trend also impacts consumer behavior and purchase intention[2]. 

Previous studies about consumers’ purchase intentions can be divided into two categories. The first 
category addresses the relationship between product & consumer-level factors and purchase intention. 
Those factors include brand name, store name, product price, and service quality[3–7]. The second 
category discusses the factors that influence consumer purchase intention via some potential factors, 
such as social pressure or subjective norms[8,9]. There is an array of studies discussing separately 
product-level, consumer-level, or potential factors influencing consumers’ purchase intention; however, 
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it is surprising that little empirical research has been conducted from the perspective of the integrated 
influence of these factors, especially in relation to green and pro-environmental products. 

The goal of this research is to fill in this gap by examining the effect of the three extraneous 
variables, such as consumer-level: Product Knowledge; potential-level: Subjective Norms; and product-
level: Brand Image on the product purchase intention. Specifically, this study narrows down and 
focuses on an environmentally friendly product with green energy, an electric scooter, as our research 
target. Furthermore, this research uses the core theory of consumer purchasing intention research, 
which is mainly from the perspective of individuals’ decision-making processes[10], such as the theory of 
Reasoned Action (TRA) and its extension, the theory of planned behaviour (TPB)[11]. TPB explains the 
willingness of consumers to buy based on the information they have obtained and their systematic and 
rational thinking[11,12]. According to TPB, consumers make their purchasing decisions through the 
sequential steps of problem recognition, information search, evaluation of alternatives, product choice, 
and outcomes[13] and familiarity with the product increases purchase intention. 

Specifically, in this study, the authors examine the effect of the three extraneous variables 
influencing consumers’ purchase intentions. Firstly, there is a perspective that the increased awareness 
and interest in sustainable consumption is expected to influence consumer purchase intention in the 
long term; in other words, starting from the consumer-level factor, when consumers have more product 
familiarity and knowledge, they are more likely to purchase the product[14]. Thus, product knowledge is 
often conceptualized as a direct antecedent of Purchase Intention[15]. Secondly, while most of the 
studies explore consumers’ purchase intentions from the “Consumers own views”, there are few studies 
that note the importance of considering “the views of others” before making the decision[5]. Thus, we 
argue that consumers are affected by the perception of some significant referents, such as family or 
friends[9] and consider subjective norms as one of the factors that influence consumers’ purchase 
intentions. Thirdly, previous studies have suggested that consumers’ purchase intention depends on 
various product-level external factors[5,16], such as positive corporate reputation, image, identity, and 
corporate social responsibility[17,18]. These studies also provided robust evidence of the relationship 
between brand familiarity, corporate identity[19]; brand image[20] and purchase intention. Based on the 
above, we consider that the product-level factor, Brand Image[21] links to consumers’ Purchase Intention. 

In addition to examining the three levels of factors related to consumers’ purchase intention, 
authors pay attention to consumers’ perceived risk as a crucial consumer-level factor, whose 
moderating influence on consumer purchase intention is usually ignored by researchers[22,23]. In fact, 
prior studies stated that some factors, such as product novelty, higher financial expenditure, or the 
existence of alternatives, would increase the effect of consumer perceived risk[24,25]. Therefore, the 
present study proposes consumers’ perceived risk as a moderating factor in fitting the contextual setting. 

This paper aims to make three contributions to literature and practice. First, in light of the above 
discussion, we present an integrated consumer Purchase Intention research model that considers all 
three level (consumer, potential, and product) factors, such as Product Knowledge (PK), Subjective 
Norms (SN), and Brand Image (BI) that influence Purchase Intention (see Figure 1). Secondly, we 
argue that the moderating effect of Perceived Risk will affect the relationship between variables[24,26]. 
Thirdly, to test the present study research model, the authors used survey data among 568 potential 
electric scooter consumers collected in Taiwan, a place with a higher scooter per capita density and the 
major producer of diesel and electric scooters around the world. Taiwan had more than 110,000 electric 
scooters in 2019, which is almost 10 times higher than three years ago in 2016[27] which provides access 
to a representative sample for data collection and advances our understanding of what factors influence 
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consumption of environmentally friendly transportation, such as electric scooters. Results indicate that 
Purchase intention is influenced by Product Knowledge and Subjective Norm while the consumer's 
Perceived Risk has a moderating effect. By examining three major external factors that influence green 
product consumers’ purchasing intentions, this study contributes to the theory of planned behavior and 
generates practical recommendations. 

 
Figure 1. Proposed theoretical perspective. 

2. Literature and hypotheses 
Various research frameworks have been used to study consumer purchasing intention and explain 

the relationship among the variables[4,20,28]. Theory of Reasoned Action (TRA)/Theory of Planned 
Behaviour (TPB) have been extensively used in consumer behaviour literature[29,30]. These theoretical 
models come from the field of social psychology. Ajzen (1991) claimed that attitude, subjective norms, 
and perceived behavioral control jointly influence a person’s behavioral intention[31]. The main basic 
assumption of the TPB model is that most behaviour people engage in is under their own control and is 
rational. Moreover, the decision factor in a person’s actual behaviour is the tendency to behave, that is, 
behavioral intention. 

Based on the theory (i.e., TRA/TPB), consumer behaviour is stimulated by external influences, 
which are arousing the buyers’ consciousness, changing their attitude, Purchase Intention and impelling 
consumers’ decision-making processes[31,32]. In this vein, Purchase Intention is one of the processes from 
personal attitudes to the behaviour (i.e., purchase behaviours)[12,33] and the core concept is applied in 
this study. 

2.1. Purchase intention (PI) 

Purchase Intention represents the possibility that consumers will intend to purchase a product or 
service in the coming future; an increase in Purchase Intention means an increase in the possibility of a 
purchase[4,34]. Purchase Intention is an important indicator for estimating consumer behaviour[35]. When 
consumers have a positive Purchase Intention, it means that they will take action to purchase a 
product[4]. In the business world, consumers Purchase Intention directly relates to the performance of 
the enterprise (e.g., financial, marketing, and logistics performance)[4,5,35]. In extant literature, Purchase 
Intention is initially defined as a single criterion or two-dimensional assumption[36]. Regardless of the 
single criterion or two-dimensional assumption definition of Purchase Intention, both are valuable 
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Purchase Intention concepts for estimating the performance of an organization or analyzing consumer 
behaviour[5]. Therefore, taking purchase intention as the dependent variable really shows its importance 
in representing consumers’ behavior and future market trends for research consideration. 

2.2 Product knowledge (PK) 

Consumer Product Knowledge has been recognized as a determinant that influences all steps in 
the decision process[37]. Before consumers choose a product, they usually apply the previous purchasing 
experience, information, and memories associated with the product. Thus, the consumer's Product 
Knowledge may affect his/her information processing heuristics, trust, commitment and decision-
making behaviour[38,39]. 

Product Knowledge definition is based on two elements: the first one is functional knowledge-
knowing whether the product has completed its task or not; and the second is the extent of familiarity 
with the product[37,38,40,41]. Product Knowledge also contains experience using a product, understanding 
relevant products, and accumulated purchasing experience. In other words, familiarity is defined as the 
product-related experiences that are accumulated by the consumer, and functional-knowing (i.e., 
expertise) is generally related to the level of involvement a consumer has with a specific product 
category[38]. Therefore, consumers will develop different knowledge structures and content under 
different degrees of familiarity and expertise with the products. 

Consumers utilize different information to distinguish products. When a consumer lacks 
understanding of the product, he/she will assess its quality depending on extrinsic cues[42]. For example, 
consumers who are given restricted functional product knowledge and have no previous experience 
with a new product will make the final purchasing decision based on their previous purchasing 
experiences and the assessment of information received via all kinds of media channels. In other words, 
the accumulated individual’s purchasing experience and new information via media channels transfer 
into consumer Product Knowledge. Based on the above, it follows that consumer Product Knowledge 
consists of three different categories[37,40]: individual Product Knowledge, purchasing experience, and 
obtained external information, which are subjective knowledge, objective knowledge, and experience-
based knowledge. 

However, it is difficult to distinguish the differences between measures of subjective knowledge 
(i.e., what individuals perceive that they know?) and measures of objective knowledge (i.e., what is 
actually stored in a person's memory?) which occur when people do not accurately perceive how much 
or how little they actually know. Besides, subjective knowledge is a superior indicator to objective 
knowledge for product evaluation purposes[41]. Adopting the same ideas as this, we considered a 
conceptualisation of subjective knowledge as product knowledge in the current study. And then the 
following hypothesis is proposed. 

Hypothesis 1: Product Knowledge significantly relates to consumers’ Purchase Intention. 

2.3. Subjective norm (SN) 

Subjective Norm is an external factor, defined as “an individual perception of social pressure, 
coming from influential people or groups, such as family, friends, or leaders, whose opinion and value 
formed certain norms or normative beliefs, about the behaviour”[9,11]. The concept of Subjective Norm 
comes from the TRA which explains Purchase Intention based on personal attitudes towards the 
behaviour[11,12]. Previous scholars noted a significant relationship between Subjective Norm and 
attitudes toward behaviour[12]. In other words, Subjective Norm influences the formation of an 
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individual's attitudes[8], intentions, and behaviours. In consumer behaviour research, Subjective Norm 
reflects how the consumer is affected by the perception of some significant referents (e.g., family, 
friends, and colleagues, among others) in his/her behaviour and is an accepted concept to measure the 
influence of Subjective Norm on Purchase Intention[9,43]. Previous studies have shown a strong positive 
influence of Subjective Norm on the use of green services in Asian context[44,45]. Following the above, 
we argue that Subjective Norm will affect electric scooter consumer Purchase Intention. Thus, the 
following hypothesis is proposed. 

Hypothesis 2: Consumer Subjective Norm significantly relates to consumers’ Purchase Intention. 

2.4. Brand image (BI) 

Brand Image is related to product information and presents consumers’ overall judgment on a 
product, which is an important topic in consumer Purchase Intention research[20,46,47]. Brand Image 
represents the current and immediate reflection that consumers have towards an organization[19,48]. 
Brand Image consists of various physical and behavioral attributes of the organization, such as business 
name, architecture, variety of products and services and their quality, tradition, ideology[19,49]. In 
practice, Brand Image is developed and created by certain organizations as an important marketing 
activity and communication tool[20]. For example, corporations create the identity through strategic 
choices and corporate expression, which include the conceptualization and communication of the 
visual identity, the brand promise, and the brand personality, to develop a strong corporate brand and 
Brand Image[19]. More specifically, Brand Image is a marketing activity and business tool for building a 
bridge with consumers[20]. It is a perceptual concept that stands for the set of brand associations in a 
consumer's memories[50]. Based on the theory (i.e., TRA/TPB), consumer behaviour is stimulated by 
external influences, which are arousing the buyers’ consciousness, changing their attitude, influencing 
their Purchase Intention, and impelling consumers’ decision-making processes[32]. Thus, consumers use 
certain cues as signals for making decisions to buy (i.e., behaviours). 

As classified by scholars, three components—store name, brand name, and price discounts—are 
the most important keys to store patronage relationship decisions[34]. Previous empirical evidence also 
noted that Brand Image helps to control and stabilize consumers’ perceptions of product quality and 
increases Purchase Intention[4,20]. Brand Image related to the functional and/or emotional 
characteristics of a product, increases brand identity, shapes the positive Brand Image and is an 
important factor in understanding the demands of consumers[19]. Consumers shape their preferences 
among the product brands and their Purchase Intention to buy the most preferred brand[51]. Previous 
studies show that Brand Image has an influence on the consumer’s mind, which has a significant effect 
on consumers’ perceptions of product quality[34] and Purchase Intention[52]. In short, Brand Image is an 
important external factor that influences consumer Purchase Intention for products, such as an electric 
scooter. Therefore, we propose the following hypothesis. 

Hypothesis 3: Brand Image significantly relates to consumers’ Purchase Intention. 

2.5. Perceived risk (PR) 

The concept of Perceived Risk defines risk in terms of the consumer’s feeling of discomfort, 
uncertainty, and adverse consequences of buying a product or service[23]. Different dimensions of 
Perceived Risk were defined and verified by previous scholars[23,53,54]. In literature, scholars addressed 
and tested six Perceived Risk dimensions (i.e., financial, social, time, performance, psychological, and 
physical) to explain overall Perceived Risk[53]. Furthermore, scholars agreed that one or more of 
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Perceived Risk dimensions may drive consumers’ overall perceptions of risk[24,55]. Any product purchase 
is a commercial exchange and leads to Perceived Risk (e.g., performance, social, psychological). 
Customers make a purchase decision based on occurrence probability (i.e., service/product 
performance) and outcome desirability (i.e., perceived benefits associated with the service/product) in 
an unknown or risky purchase situation. Therefore, in a typical consumer's purchase encounter or 
estimation, consumers are willing to buy a product with their expectations at low risk, and vice versa[56]. 
From this point of view, Perceived Risk plays a moderating role in the consumer purchase intention 
process and has a moderating effect on the consumer purchase intention and its antecedents[24]. It was 
found that several dimensions of PR (i.e., financial, social, psychological, and performance) moderate 
the link between the relationship of antecedents (i.e., loyalty and satisfaction) and the relationship 
outcome (i.e., willingness to pay)[56]. In this study, we explore two core dimensions of Perceived Risk: 
the functional (performance) and psychological (social) for consumers’ evaluations of the product[23,24]. 
The functional (performance) risk refers to the perceived likelihood that the product will not perform as 
desired, and the psychological (social) risk refers to the psychological and social loss (e.g., more 
negative self-image or social embarrassment)[56,57]. In our conceptual framework, we posit that the link 
between relationship antecedent (i.e., Product Knowledge, Subjective Norm, Brand Image) and 
relationship outcome (i.e., Purchase Intention) is moderated by Perceived Risk (functional perceived 
risk, PRf; psychological perceived risk, PRp). Based on the discussion above and by linking Hypothesis 
1–3, we extend and propose the following additional hypothesis: 

Hypothesis 4: Perceived Risk moderates the relationship between antecedents and outcomes. 

Hypothesis 4-1: The relationship between Product Knowledge and consumer Purchase Intention is 
moderated by (a) Functional perceived risk, PRf and (b) Psychological perceived risk, PRp. 

Hypothesis 4-2: The relationship between Subjective Norm and consumer Purchase Intention is 
moderated by (a) Functional perceived risk, PRf and (b) Psychological perceived risk, PRp. 

Hypothesis 4-3: The relationship between Brand Image and consumer Purchase Intention is 
moderated by (a) Functional perceived risk, PRf and (b) Psychological perceived risk, PRp. 

2.6. Control variable 

In this study, we control for a range of variables that could influence the outcome variable. The 
first is gender, which might play a key role in impacting a consumer’s evaluative judgments in 
purchasing products and influencing their purchase intention[58]. The second important determinant 
attribute related to the purchase intention is the product itself, which is related to the price[59]. Hence, 
the income level of the consumer also plays a key factor in impacting their purchasing intention, which 
is controlled here. Furthermore, other variables such as consumer age and education level may 
influence purchase intentions, which are all controlled by a statistical procedure. 

3. Methodology 

3.1. Sampling and questionnaire design 

The questionnaire has consisted of questions to measure the constructs of Product Knowledge, 
Subjective Norm, Brand Image, Perceived Risk (functional and psychological) and Purchase Intention, 
as well as the demographics (age, gender, and education). Items were assessed using a five-point Likert-
type scale[60] from 1 (disagree) to 5 (agree). To validate the measures, a pre-test with 25 participants, 
including colleagues, students, and human resource professionals, was conducted. Cronbach’s alpha 
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scores indicated adequate internal reliability (PK = 0.831; SN = 0.864; BI = 0.928; PRf. = 0.838; PRp. 
= 0.828; PI = 0.878)[61]. Factor analysis demonstrated that the items loaded on their intended construct, 
which indicated adequate convergent and divergent validity. No changes were made to the instrument 
after the pre-test. 

We distributed 660 questionnaires to the participants in the five districts of Kinmen, Taiwan. 
Respondents were given a list of major domestic electric scooter brands to help them recognize them. In 
order to collect the data effectively, we set up chairs and tables on the streets of the town’s center and 
invited passengers or citizens to participate in the survey with a small gift for return (the price of gifts is 
about $2). In the face-to-face paper questionnaire with respondents, we first explained the research that 
is aimed at understanding the consumers’ willingness to buy an electric scooter, and their consideration 
is only used to this research by an anonymous answer. 568 (86.1%) returned fully completed 
questionnaires and were used in the analysis. 

The demographic profile of respondents is shown in Table 1. The measurement items for 
constructs are shown in Table 2. 

Table 1. Demographic profile of respondents. 

Demographics Frequency Percentage Aggregated Percentage 

Gender    

 Male 292 51.4% 51.4% 
 Female  276 48.6% 100.0% 

Marital Status    

 Married  377 66.4% 66.4% 
 Single  186 32.7% 99.1% 
 N/A 5 0.9% 100.0% 

Age    

 Under 20 6 1.1% 1.1% 
 20–29 146 25.7% 26.8% 
 30–39 147 25.9% 52.6% 
 40–49 142 25.0% 77.6% 
 50–59 105 18.5% 96.1% 
 60 and above 22 3.9% 100.0% 

Education level    

 Unfinished High School 58 10.2% 10.2% 
 High school  191 33.6% 43.8% 
 Certificate/diploma  121 21.3% 65.1% 
 Bachelor's degree  180 31.7% 96.8% 
 Master's or Ph.D. degree 18 3.2% 100.0% 

Income (NTD/Monthly)    

 Under 20,000 (Under $ 667) 164 28.9% 28.9% 
 20,001–35,000 ($667–$1167) 163 28.7% 57.6% 
 35,001–50,000 ($1167– $1667) 119 21.0% 78.5% 
 50,001–65,000 ($1667–$2167) 60 10.6% 89.1% 
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Table 1. (Continued). 

Demographics Frequency Percentage Aggregated Percentage 

 65,001–80,000 ($2167–$2667) 36 6.3% 95.4% 
 80,001–95,000 ($2667–$3167) 21 3.7% 99.1% 
 About 95.001 (About $3167) 5 0.9% 100.0% 

Rresidential area    

 District A (Jincheng Township) 204 35.9% 35.9% 
 District B (Jinhu Township) 83 14.6% 50.5% 
 District C (Jinsha Township) 60 10.6% 61.1% 
 District D (Jinning Township) 137 24.1% 85.2% 
 District E (Lieyu Township) 84 14.8% 100.0% 

Notes:  
1. n = 568; 
2. US Dollar (USD) to Taiwan Dollar (TWD) exchange rate is calculated by 1:30. 

Table 2. Summary of measurement items and scales of constructs. 

Construct  Measurement items Mean (S.D.) Loadings 

Product Knowledge (PK) 

 About the electric scooter, you believe that you have got a lot of information on 
it. 

2.94 (1.062) 0.77  

 You have some experience to buy an electric scooter. 2.52 (1.363) 0.57  
 You familiar with all types of electric scooter. 2.39 (1.075) 0.77  
 You have some experience to drive an electric scooter. 2.77 (1.049) 0.92  

Subjective Norm (SN) 

 My family and friends believe to use electric scooter can reduce fossil energy 
consumption. 4.19 (0.730) 0.85  

 My family, friends and I believe to use electric scooter can reduce pollution. 4.18 (0.759) 0.81  
 My family, friend and I believe to use electric scooter can save money. 4.10 (0.822) 0.81  
 My family believe to use electric scooter can enhance our life quality.  3.85 (0.874) 0.72  

Brand Image (BI) 

 When purchase product (e.g. electric scooter), you consider the product quality.  4.17 (0.836) 0.92  
 When purchase product (e.g. electric scooter), you consider the brand service. 4.16 (0.807) 0.94  
 When purchase product (e.g. electric scooter), you consider the product price. 4.10 (0.815) 0.90  
 When purchase product (e.g. electric scooter), you consider the brand image. 3.92 (0.864) 0.75  

Perceived Risk-functional/performance (PRf) 

 I am afraid that the quality and performance of a new product (e.g. electric 
scooter) would cause indirect economic loss. 3.39 (1.094) 0.81  

 
I am afraid that the after-sale service and quality warranty are not as good as the 
diesel motorcycle, and my time would be wasted when dealing with repair, 
product exchange, or refund. 

3.73 (0.977) 0.83  

 I am afraid that the quality and performance of a new product (e.g. electric 
scooter) would not provide the expected performance. 

3.8 (0.924) 0.82  

 I am afraid that an electric scooter is inferior to diesel motorcycle and there are 
potential safety risks. 3.7 (1.076) 0.64  
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Table 2. (Continued). 

Construct  Measurement items Mean (S.D.) Loadings 

Perceived Risk-psychological/social (PRp) 

 If I bought an electric scooter, I think I would be held in higher esteem while 
face my friends and relatives. 

2.72 (1.026) 0.74  

 If I buy an electric scooter, I am worrying that my relatives and friends 
considered that is a stupid decision. 2.48 (1.011) 0.86  

 The thought of purchasing a new product (e.g. electric scooter) makes me feel 
unwanted anxiety while meeting friends and relatives. 2.58 (1.060) 0.86  

Purchase Intention (PI) 

 The likelihood of purchasing this product (e.g. electric scooter) is: (very high to 
very low). 2.41 (1.018) 0.91  

 I would purchase an electric scooter within six months. 2.43 (1.016) 0.96  
 I would purchase an electric scooter in the coming year. 2.60 (1.077) 0.86  
 I would purchase an electric scooter in three years. 3.15 (1.052) 0.47  

3.2. Measurement of variables 

3.2.1. Purchase intention (PI)  

Consumer Purchase Intention for electric scooters was measured using 4 items referring to 
previously developed scales[34,58]. Purchase Intention is the extent to which a consumer considers buying 
a product in the future. An example item is “The likelihood of purchasing this product (e.g., an electric 
scooter) is very high to very low”. 

3.2.2. Product knowledge (PK) 

Participants rated the extent to which they had experiences and familiarity with the product. The 
conceptual construct of product knowledge proposed by Guo and Meng (2008) was applied in the 
current study[41]. A 4-item scale was used to measure Product Knowledge. An example item is “About 
the electric-scooter, you believe that you have a lot of information on it”. 

3.2.3. Subjective Norm (SN) 

Subjective Norm was measured using 4 items from previously developed scales[43]. An example 
item is “My family and friends believe using an electric scooter can reduce fossil energy consumption”. 
The composite reliability of the construct is 0.870, which presents the measurement scale's validity. 

3.2.4. Brand image (BI) 

Brand Image was measured using 4 items from previously developed scales[20], including three 
dimensions of Brand Image which is functional, symbolic, and empirical. An example item is “When 
purchasing a product (e.g., an electric scooter), you consider the product quality”. 

3.2.5. Perceived risk (PR) 

Perceived Risk was measured using previously developed scales[57,58], we have made an appropriate 
adjustment to measure the Perceived Risk construct (functional/performance and psychological/social) 
in line with this study. To do so, we have used the Exploratory Factor Analysis and yielded a two-
factor solution. The eigenvalues were 2.88 and 2.10 (eigenvalue > 1), respectively. Following the 
recommendations of the literature concerning cross-loaded items[61] some items were omitted. 

The first factor labelled functional/performance of Perceived Risk (PRf.) consisted of four items 
and explained 41.19% of the variance. An example item is “I am afraid that the quality and 
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performance of a new product (e.g., an electric scooter) would cause indirect economic loss”. The 
second factor labelled psychological/social of Perceived Risk (PRp.), consisted of three items and 
explained an additional 29.96% of the variance (the explained variance of the total scale was 71.15%). 
An example item is “If I bought an electric scooter, I think I would be held in higher esteem while 
facing my friends and relatives”. 

3.3. Analysis and results 

To test and verify the conceptual model, we conduct several stages of statistical analysis. First, we 
screen the raw data and deal with the missing value issue before proceeding with the exploratory factor 
analysis. There are less than 5% of missing values on all indicators that were effectively replaced by 
using the Expectation-Maximization algorithm. Secondly, as for Structural Equation Modeling 
analysis[62,63], we conducted the Confirmatory Factor Analysis and the model fit evaluation. Structural 
Equation Modeling involves the consideration of the observed scores for items and their measurement 
errors, in which the estimated parameters deviate non-significantly from true values and the average 
deviation is less than 0.5%. Compared to simple linear regression methods, the complicated 
specifications of regression models reduce the likelihood of common method variance[64]. In statistical 
procedure, it gives us a more accurate explanation of potential variables needed for the final model by 
identifying the strengths and directions of the relationships[65]. Therefore, it is expected to provide a 
better explanation of the relationship among variables. To do so, three steps were taken to test this 
model. At first, we conducted a Confirmatory Factor Analysis to verify each dimension’s internal 
reliability and validity of the construct. Secondly, we test the model fit of measurement and structural 
factors that must demonstrate a satisfactory level before estimating the relationship among variables[66]. 
Third, we check the relationship between variables and proceed with the moderating test among 
variables. Description and illustration are in the following sections. 

3.4. Internal reliability  

Internal reliability of measurement was tested by testing convergent validity, and discriminant 
validity in line with the suggestions from the previous research[35,67]. Confirmatory Factor Analysis was 
carried out to test the convergent and discriminant validity of the constructs. Composite Reliability and 
Average Variance Extracted were calculated by standardized regression weights (loadings) of items to 
estimate their validity[68,69]. In this study, all the constructs’ Composite Reliability values exceed 0.7, all 
Average Variance Extracted are higher than 0.5, and the square root of Average Variance Extracted are 
greater than the inter-construct correlations (the results shown in Table 3). It is shown that convergent 
and discriminant validity have been established, considering this model as a suitable measurement 
model. 

Table 3. Correlation, reliability and convergent and discriminant validity. 

 CR AVE MSV MaxR(H) 1 2 3 4  5 

PK 0.849  0.591  0.228  0.899  0.769       

SN 0.876  0.639  0.141  0.883  −0.099* 0.799      

BI 0.932  0.774  0.141  0.949  −0.186*** 0.376*** 0.880     

PRf 0.858  0.604  0.096  0.872  −0.207*** 0.090† 0.310*** 0.777    
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Table 3. (Continued). 

 CR AVE MSV MaxR(H) 1 2 3 4  5 

PRp 0.863  0.677  0.228  0.874  0.478*** −0.075  −0.154*** 0.160*** 0.823   

PI 0.886  0.673  0.223  0.949  0.473*** 0.054  −0.066  −0.144** 0.415*** 0.820  

Notes: 
1. PK: Product Knowledge; SN: Subjective Norm; BI: Brand Image; PRf: functional Perceived Risk; PRp: psychological 
Perceived Risk; PI: Purchase Intention. 
2. Construct validity was considered valid in this study due to fulfill the criteria below: 
a. Composite Reliability (CRs) greater than 0.7; 
b. Average Variance Extracted (AVEs) greater than 0.5; 
c. All square root of AVEs are greater than inter-construct correlations (See Correlation matrix and Square root of the AVE on 
the diagonal) to indicate that discriminant validity is established. 
3. Significance of correlations: 
† p < 0.100 
* p < 0.050 
** p < 0.010 
*** p < 0.001. 

3.5. Structure model analysis 

Secondly, Variance-Based Structural Equation Modeling was used to analyze the model. The 
results show that overall structure model fit is acceptable, where χ2/df is 3.268 (χ2 = 676.392, d.f. = 207, 
p < 0.000), CFI = 0.944, SRMR = 0.070, GFI = 0.906, AGFI = 0.875, and RMSEA = 0.063[63,70]. 
Those indices are summarized in Table 4. 

Table 4. Overall model fit indices for the structure model. 

Model fit indices  Threshold  Estimate Interpretation  

CMIN - 676.392  

Degree of freedom (DF) - 207  

CMIN/DF Between 1 and 3 3.268 Acceptable 

Comparative fit index (CFI)  >0.95 0.944 Acceptable 

Standardized Root Mean Square Residual (SRMR) <0.08 0.070 Excellent  

Goodness of fit index (GFI)  >0.9 0.906 Excellent  

Adjusted goodness of fit index (AGFI)  >0.8 0.875 Excellent  

Root mean square error of approximation (RMSEA) <0.082 0.063 Excellent  

3.6. Structural equation modeling causal model analysis 

After conducting Structural Equation Modeling analysis to estimate the relationships among 
variables, we found several clear and interesting results to verify the present study assumptions. Results 
show that there are two regression coefficient relationships showing significant effects. First, the 
positive effect is found from Product Knowledge to Purchase Intention and the standardized regression 
weight is β = 0.244, p < 0.001. The result implies that consumers’ product knowledge had a statistically 
significant, positive relationship with their purchase intention regarding an electric scooter, and 
Hypothesis 1 is supported. Second, Hypothesis 2 also received support: Subjective Norm had a 
statistically significant, positive relationship with their purchase intention regarding an electric scooter, 
and the standardized regression weights from SN to PI are β = 0.099, p < 0.01. Unexpectedly, Brand 
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Image does not have a statistically significant influence on purchase intentions. Hypothesis 3 is not 
supported in this study. The relationships between variables are summarized and illustrated in Figure 2. 

 
Figure 2. Examination of relationship of variables and the moderation with latent results. 

Note:  
1. Solid lines illustrate the direct effect; Dotted lines illustrate the moderating effect. 
2. Standardized coefficients are provided in parentheses. For the sake of parsimony, we did not present the effects of control 
variables (i.e., Age, Gender, Education level and Income) here. 
3.† p < 0.1, *p < 0.05, **p < 0.01, ***p < 0.001. 

3.7. The moderating analysis  

The moderating effect of Perceived Risk were tested by computing the new variables and 
transferring the construct matrices into the new Z-scale variables, then producing the six moderating 
effect variables through the multiplied by the moderator (PRf and PRp) and independent variables (i.e., 
Product Knowledge, Subjective Norm, Brand Image) which are six moderating effects (including 
PK*PRf; PK*PRp; SN*PRf; SN*PRp; BI*PRf and BI*PRp). Results show two significant moderating 

effects. One is the PK*PRf (being β = −0.089, p < 0.05) which is functional Perceived Risk dampens the 

relationship between Product Knowledge and Purchase Intention. The other moderating effect is found 
at PK*PRp (being β = 0.213, p < 0.01) which is psychological Perceived Risk strengthens the 
relationship between Product Knowledge and Purchase Intention. These results support hypothesis 4-1 
(a) and (b) and do not support hypotheses 4-2 (a) and (b) neither 4-3 (a) and (b), The moderating effects 
are illustrated in Figures 3 and 4. 

 
Figure 3. Functional perceived risk dampens the positive relations between product knowledge and purchase intention. 
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Figure 4. Psychological perceived risk strengthens the positive relationship between product knowledge and purchase 
intention. 

4. Discussion 
Our study is the first to explore the integrated effect of three levels of antecedents on consumers’ 

purchase intention in the green, pro-environmental product context by highlighting perceived risk as a 
new avenue for moderating purchase intention among consumers. In particular, the current study has 
contributed to advance previous research by investigating the effects of product knowledge, subjective 
norms, and brand image on purchase intention under the framework of the theory of planned behavior. 
More precisely, we build an integrated model and extend it to fit the specific environmental setting. 
Second, this study has contributed to examining if perceived risk is a significant moderator in 
differentiating the effect of those external factors on consumers’ purchase intentions. 

In line with expectations, the present study revealed that when three aspects of factors (i.e., 
product knowledge, subjective norm, and brand image) were assessed, product knowledge had the 
greatest effect on consumers’ purchase intention. The finding suggests that product knowledge is likely 
to be more influential in consumers’ purchase intentions in a green, pro-environmental product context, 
followed by the subjective norm. This can be true since knowledge is a powerful tool to measure value, 
especially for a novel product. The result supports previous studies that stated that product knowledge 
and experiences are important influential factors in increasing consumer Purchase Intention[56]. 

The results further revealed that subjective norms had the second greatest effect on consumers’ 
purchase intentions. In the context of three levels of factors, our results indicated that subjective norm is 
second and has a significant influence on purchase intention that is very different from some studies[8]. 
For example, the prior studies argued that subjective norms haven’t influenced consumers’ purchase 
intentions in the pro-environmental setting in India[71] and in Finland[8]. However, our findings propose 
a new perspective and believe that the relationship between consumers’ behavior and “the views of 
others” is related. This finding is in line with Paul et al.'s studies, which linked the close person (i.e., 
friends/family members/peer group) to consumers’ behavior[71,72]. Our study also confirms the findings 
of Sin et al.'s research, which found subjective norms as an important source of influence on Asian 
consumers’ purchase intention[73]. This might be attributed to the fact that subjective norms are more 
valued by consumers’ perceptions in Taiwan, which is considered a collective cultural context. 

Unexpected, Brand Image has a non-significant effect on purchase intention that is very different 
from previous works[20,21]. The possible reasons may come from various other factors, which are the 
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differentiation of culture, norms, beliefs, and geological characteristics[35,74] all will affect Purchase 
Intention at different levels. This finding, a non-significant relationship, may imply brand image is in 
the developing process or the new product manufacturer is minor, which has only a small impact on the 
consumer decision-making process. This consideration seems to provide a reasonable explanation for a 
“new” and “green” product's debut in the market. However, this argument needs more research to 
support it. 

Finally, our results of moderation analysis show that the effect of product knowledge on 
consumers’ purchase intentions is salient when the level of perceived risk is high. This finding is in line 
with a prior study that reveals that consumers’ perceived risk will be linked to consumer intention and 
behavior[56]. Taken together, our results revealed that the effect of product knowledge on consumers’ 
purchase intention is differentiated by different perceived risks, including functional or psychological. 

5. Theoretical and managerial implications 
Our study presents the implications for both researchers and business practitioners. Although 

considerable research has been devoted to examining the influence of other factors like brand identity, 
trust, and image on consumers’ brand-related behavior, less attention has been paid to extending this 
concept to explain customers’ behavior by the multi-factors. Therefore, the present study went one step 
ahead to test Product Knowledge, Subjective Norm and Brand Image as the antecedents while 
moderating consumers’ perceived risk in a specific product context. 

Specifically, our research has made the following theoretical contributions: First, the present study 
provides supplementary information by drawing from the theoretical implications of the Theory of 
Planned Behavior (TPB). Our results confirm that the TPB model is a research framework useful for 
explaining consumer Purchase Intention and the strong predictive validity of TPB research models in a 
green, pro-environmental product context. The present study illuminated the importance of product 
knowledge and subjective norms and how they matter in improving purchase intention in a specific 
product context. Hence, we suggest that business practitioners should focus on promoting product-
related knowledge to increase consumer Purchase Intention in the initial market. For example, 
cooperating with NGOs, universities, social opinion leaders, and large employers to organize 
informative and knowledgeable events is more effective than a traditional marketing strategy. That is, 
actively providing product-related knowledge to consumers or building consumer product experiences 
could be a good marketing step. 

Second, we also suggest that word-of-mouth marketing may be an effective method to amplify the 
marketing messages and increase consumer purchase intention[75,76] in this context. Due to the 
significant influence of Subjective Norm, business practitioners should pay special attention to 
promoting green product purchase intention via raising awareness and developing campaigns. For 
example, developing “opinion leaders,” famous people in society (TV celebrities, influencers in social 
media)[76,77] to influence and motivate consumers’ purchase intentions in the target market, especially in 
the Asian context. However, more research is encouraged to generalize this concept. 

Third, in order to better understand the antecedents’ influence on consumers’ purchase intentions, 
the moderating effect of perceived risk was examined. While there has been much research on 
perceived risk[56,78], no single study has explored the moderation effect of two-type perceived risks. Our 
study went one step ahead to distinguish the differences between functionally perceived risk and 
psychologically perceived risk in green product settings. This model not only provides a response to 
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previous research regarding the relationship between antecedents and consumer Purchase Intention[20,39] 
but also examines two types of perceived risk. One is functional Perceived Risk which diminishes 
consumers’ Purchase Intention and reduces the relationship between Product Knowledge and Purchase 
Intention. A good example is when a consumer perceives some functional/performance problem with a 
product, even if he/she has a good experience with or impression of the product/service still weakens 
his/her willingness to buy. The other is the psychologically perceived risk, which represents consumers’ 
concerns about their negative self-image or social embarrassment. To avoid this condition, a consumer 
may increase his/her willingness to buy products/services[79]. Specifically, our study illuminated the 
importance of perceived risk and how it matters in strengthening and dampening consumers’ purchase 
intentions. Hence, we contribute to extending the managerial literature by providing a more 
comprehensive view of the effect of perceived risk on consumers’ purchase intentions in this context. 
Taken together, we believe that functional and psychological Perceived Risk have different patterns of 
impact on consumers’ Purchase Intention. It can be a negative or positive influence. This perspective 
provides a guideline for the business practitioner to build potential marketing and manage consumers’ 
Purchase Intention. 

6. Limitations and suggestions for future research 
Though the findings of our study provide certain implications, they have some limitations that can 

be the source of several directions for further research. First, this study was conducted in the electric 
scooter sector of Taiwan. Thus, the findings of this study cannot be generalized to all green product 
categories, such as green facial care products, organic foods, green clothing, and so on. Thus, it is 
suggested to expand the survey area and the types of green products. 

Second, the current studying considers three major pillars as the antecedents of consumers’ 
purchase intention that excludes the other specific factors like trust[80], service quality[4], or economic 
incentives[81]. Marketing research on consumer behavior suggests that these factors can play important 
roles, and government incentives are the most crucial factors among other factors to influence 
consumers’ purchase intention[81]. In line with these rationales, one of the interesting topics would be to 
explore the effect of trust, service quality, and government economic incentives on consumers’ purchase 
intentions. 

Third, this study adopts a two-dimension construct of perceived risk. Although it is an appropriate 
consideration in the initial step to explore the moderations of perceived risk, it may have different 
findings in a multi-dimensions construct[53] and is encouraged to be conducted in the future. 

Finally, the present study employed perceived risk as a moderating mechanism to link three 
antecedents and consumers’ purchase intention in a green product context. Extending and exploring the 
other moderating effects, like gender, group, or income level, on consumers’ purchase intentions might 
prove a fruitful future research endeavor[77]. 
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