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Abstract  
The global e-waste problem is growing, with approximately 50 million tonnes of e-waste 

being produced each year. Rapid technological development and social comparison contribute 

to an increasing demand for the latest trends, resulting in a short life cycle of high-tech 

products such as smartphones and the loss of scarce materials. However, the refurbished 

smartphone market offers a sustainable alternative by extending the life of electronic devices 

and reducing waste. This research focuses on how environmental knowledge and perceived 

risk influence purchase intention for refurbished smartphones, with attitude as a mediator. The 

methodology of this study used a deductive approach and a quantitative research design 

through an online survey. The sample consisted of adults in the Netherlands, and non-

probabilistic sampling techniques such as snowball and convenience sampling were used to 

obtain a large and diverse sample. Seven hypotheses were constructed and tested using 

multiple regression analyses via the process macro in SPSS. The results show that attitude has 

a strong influence on purchase intention, while perceived risk has a negative effect on both 

attitude and purchase intention. However, environmental knowledge was found to have no 

significant effect on either purchase intention or attitude, which contradicts previous 

literature. The results of this study have both theoretical and practical implications. 

Theoretically, the results suggest that the assumption that environmental knowledge directly 

influences the purchase intention for refurbished smartphones needs to be revised. Practically, 

manufacturers and retailers can implement strategies to reduce perceived risk, such as offering 

extended warranties and transparent communication about the refurbishment process, to 

increase purchase intention. 

In conclusion, attitudes play a crucial mediating role and have a strong influence on the 

purchase intention of refurbished smartphones. Addressing perceived risks and encouraging 

positive attitudes are essential to promote the adoption of refurbished products and contribute 

to a circular economy. 

 

Keywords: Refurbished smartphones, purchase intention, environmental knowledge, attitude, 

perceived risk and multiple regression analyses.  
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Chapter 1: Introduction  
Background  
The global electronic waste problem is escalating, with the United Nations Environment 

Program reporting an annual generation of about 50 million tonnes of e-waste (UNEP, 2019).  

Rapid technological development has led consumers to frequently desire the latest trends and 

advancements. This behavior is attributed to 'social comparison', which drives the problem of 

e-waste. In this process, individuals evaluate their own opinions and abilities by comparing 

themselves to others, ensuring they do not fall behind in social status or technological 

advancement (Solomon, 2019). As a result of this social comparison, high-technology products, 

such as smartphones, have short lifecycles, which can lead to electronic waste and the loss of 

scarce materials (Zhou & Gupta, 2020; Rathore et al., 2011). However, the rise of the 

refurbished smartphone market offers a sustainable alternative for consumers striving for 

responsible consumption, by extending the lifecycle of electronic devices and reducing waste 

(Hazelwood & Pecht, 2021).  

Refurbishment is a process that involves professional companies collecting and restoring used 

products to resell these products to new consumers (Mugge et al., 2017). A refurbished 

smartphone is a pre-owned device restored to its original condition and sold at a lower price 

than a brand-new one (The economic times, 2023). The financial benefit for consumers includes 

the lower price of a refurbished smartphone compared to a new one, which can positively 

influence purchase intention. (Jimeinez-Parra et al., 2014; Wang & Hazen, 2016; Young et al., 

2009). Despite the lower price, refurbished smartphone purchase rates are not high. However, 

the market is growing, with Custom Market Insights (CMI) estimating its global size at USD 

76.45 billion in 2023 and projecting it to reach USD 185.89 billion by 2032. This growing trend 

highlights the importance of investigating consumer purchase intentions for refurbished 

smartphones, especially in the current environmental context and for businesses looking to 

capitalize on this opportunity. (Senthilselvi et al., 2020; Bhattacherjee, 2001). 

 

In the domain of purchase intention, researching the underlying influencing factors is important. 

According to Kotler and Keller (2015), purchase intention indicates a consumer's likelihood to 

buy a product or service, which is crucial for predicting actual purchase behavior (Kotler & 

Armstrong, 2019). Attitudes and intentions are key marketing factors affecting the demand for 

remanufactured products from the consumer perspective, despite their relevance in shaping 

consumers’ behavior (Jimenez-Parra et al., 2014; Van Weelden et al., 2016). Consumers' 
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attitude is identified as a key influencing factor in predicting their behavior to adopt or switch 

between products. Attitudes towards refurbished products have been shown to significantly 

influence purchase intentions, with a positive correlation between environmental consciousness 

and the likelihood of purchasing refurbished goods (Hazen et al., 2017; Guide & Li, 2010).  

Consumers consider products such as refurbished smartphones as high-involvement items due 

to their complexity, high price and personal relevance in daily life. These factors lead to a more 

comprehensive decision-making process (Kotler & Keller, 2015; Solomon, 2019). As a result, 

consumers spend more time considering and invest more effort in the purchase process (Hoyer 

et al., 2016). Understanding the cognitive factors that influence consumer decision-making is 

critical for evaluating high-involvement products. Based on elements from Ajzen's (1991) 

Theory of Planned Behavior (TPB) and Davis's (1986) Technology Acceptance Model (TAM), 

this research examines how environmental knowledge, perceived risk, and attitude influence 

the purchase intention of buying a refurbished smartphone. This study focuses on attitude as a 

mediator of purchase intention, aligning with both TPB and TAM frameworks, while the 

original TPB includes subjective norm and perceived behavioral control. Environmental 

knowledge and perceived risk are included to reflect their important role in shaping consumer 

attitudes.  

Environmental knowledge is described as a consumers’ ability to know/understand the 

environmental concepts, issues, problems, and model his/her activities (Han, 2021, p.1029).   

Earlier research by Okaviantari et al. (2023) found that perceived risk significantly affected 

purchase intentions for precious metals, while product knowledge did not. Although metals are 

high-involvement products, they differ from refurbished smartphones as they are not 

sustainable. Given the focus on sustainability, it is important to explore the role of 

environmental knowledge in shaping consumer attitudes and intentions for refurbished 

smartphones. Biglardi (2022) highlighted that cognitive factors like green value and 

environmental knowledge significantly impact purchase intentions. Additionally, Agostini et 

al. (2021) suggested further research into factors like learning and knowledge. 

The next cognitive factor that plays a role in purchase intention is perceived risk. 

Perceived risk is the function of uncertainty regarding the outcome and the expectation of losses 

associated with a purchase (Peter & Ryan, 1976), and thereby a factor that influences the 

purchase decision process (Wang et al., 2013).  

In this study, the focus is to understand how attitude mediates the relationship between these 

cognitive factors and the purchase intention. 
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In summary, the global e-waste problem continues to grow, partly due to consumer behavior. 

The rise of the refurbished smartphone market offers a sustainable alternative. Despite the 

growing market, further research into cognitive factors such as environmental knowledge, 

perceived risk, and attitudes is essential to understand purchase intentions for refurbished 

smartphones. 

Research- and sub questions  
To extend this research, the research question is as followed: 

"How do cognitive factors, such as environmental knowledge and perceived risk, influence the 

purchase intention of a refurbished smartphone through the mediation of attitude towards 

refurbished smartphones?" 

 

In addition to the research question, there are also four sub-questions examined: 

1. What is the impact of environmental knowledge about refurbished smartphones on 

attitude towards refurbished smartphones as well as purchase intention of refurbished 

smartphones? 

2. How does perceived risk influence consumers' attitudes towards refurbished 

smartphones and therefore their intention to purchase a refurbished smartphone? 

3. To what extent does attitude towards refurbished smartphones influence purchase 

intention? 

4. To what extent does attitude mediate the relationships between environmental 

knowledge, perceived risk, and purchase intention of buying a refurbished smartphone? 

Theoretical relevance  
This research deepens theoretical knowledge on how environmental knowledge and perceived 

risk influence purchase intention of refurbished smartphones, with attitude as mediator, in two 

ways. First, by examining how cognitive factors such as environmental knowledge and 

perceived risk shape consumer behavior. Those factors are relevant to explore because they 

influence consumer behavior and they address key barriers and motivators specific to the 

purchase of refurbished products (Zinkhan & Braunsberger, 2004; Singhal et al., 2019). 

Environmental knowledge increases consumer awareness and promotes positive attitudes 

towards sustainable products by addressing growing concerns about sustainability and the 

desire to make environmentally responsible choices (Kollmuss & Agyeman, 2002; Peattie, 

2010). On the other hand, perceived risk directly influences purchase decisions. By addressing 

concerns about product quality and reliability, reducing the inherent uncertainties and doubts 
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that consumers may have about refurbished smartphones. (Featherman & Pavlou, 2003; Chen 

& Chang, 2013). The study enhances understanding of consumer attitudes and purchase 

intentions towards refurbished smartphones, with attitude as a mediator.  

This aligns with Shevchenko et al. (2023), who recommend more investigation into cognitive 

factors within the circular economy, as they are crucial for shaping attitudes and purchase 

intentions towards refurbished smartphones (Mounesan, 2023). Moreover, Agostini et al (2021) 

stated to investigate the influence of learning and knowledge. Cognitive factors such as 

environmental knowledge and perceived risk can significantly contribute to forming consumer 

attitudes and purchase intentions (Kim & Lee, 2023). Therefore, this study highlights the critical 

role of environmental knowledge and perceived risk in shaping consumer behavior, promoting 

refurbished smartphones, and encouraging sustainable consumer behavior. 

Second, the addition of the variable environmental knowledge as a cognitive factor in consumer 

behavior research marks a change in direction. In the study from Okaviantari et al. (2023), of 

how attitude mediates in risk perception and product knowledge on the intention to buy precious 

metals, it became clear that product knowledge had no significant effect on purchase intention 

for this high-involvement product. However, environmental knowledge differs from general 

product knowledge because it addresses specific consumer concerns about sustainability and 

environmental impact, which are important in consumer behavior (Kollmuss & Agyeman, 

2002; Peattie, 2010).To further examine the effect of knowledge on purchase intention, this 

study will delineate by environmental knowledge to see whether this form of knowledge does 

affect purchase intention as differences in product type may reveal varying influences of 

knowledge.  

Practical relevance  
This research contributes to sustainability by generating input for advertising strategies for 

refurbished smartphones. By addressing environmental knowledge, perceived risk, attitude, and 

purchase intention, companies can strengthen their competitive position and create value for 

consumers and society. Insights into consumer cognition (Gong et al., 2023; White et al., 2019) 

can be used to highlight the sustainable benefits of refurbished products, improving brand image 

and promoting sustainable consumer behavior. Following Kotler's (2003) framework for 

developing advertising programs, managers can set clear objectives that emphasize the cost 

savings, environmental benefits of refurbished smartphones and address consumer concerns 

(Hazelwood & Pecht, 2021; Jimenez-Parra et al., 2014; Wang & Hazen, 2016; Young et al., 

2010). This research contributes practical relevance by providing insights on how cognitive 
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factors impacts consumer purchase intentions, guiding more effective advertising strategies for 

refurbished smartphones. 

Societal impact  
The societal impact of this study includes promoting sustainable consumption and reducing e-

waste. Encouraging the purchase of refurbished smartphones helps consumers lower their 

environmental footprint (Mugge et al., 2017). This supports the circular economy, reduces raw 

material demand, and lowers greenhouse gas emissions (Geissdoerfer et al., 2017). 

Additionally, increasing consumer awareness and acceptance of refurbished products fosters a 

more sustainable market and promotes responsible consumer behavior (Gallaud & Laperche, 

2016). 

Methodology  
This research uses a quantitative approach to examine the impact of cognitive factors on 

consumers' purchase intentions for refurbished smartphones. The survey measures 

environmental knowledge, perceived risk, attitude, purchase intentions, pre-purchase behavior, 

and demographic variables. It employs a cross-sectional design with established scales from 

consumer behavior literature, tailored to refurbished smartphones. Distributed online to Dutch 

adults, the survey ensures a relevant sample. The data analysis includes multiple regression via 

the Process macro to explore direct and mediation effects (Creswell & Creswell, 2007; Hair et 

al., 2018; Ajzen, 1991). 

Outline 
The thesis is structured into five interrelated chapters. Chapter 1 is the introduction, describing 

the problem and its relevance, academically, managerially, and societally. It also briefly 

introduces the variables and formulates the research question. Chapter 2 provides the theoretical 

framework, outlining the variables based on existing literature, explaining their relationships, 

and introducing the conceptual model with hypotheses. Chapter 3 discusses the used 

methodology. Chapter 4 presents the survey results. And the last chapter states the conclusions 

drawn from these results and discusses implications, limitations, and suggestions for future 

research. 
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Chapter 2: Theoretical framework  
This chapter defines the variables, discusses their relationships, and outlines hypotheses based 

on the conceptual model. 

2.1 Refurbishment, purchase intention, and attitude   
Refurbishment is a process in which a professional company collects used products, restores 

them to a functional and satisfactory condition, and then resells them to new consumers (Mugge 

et al., 2017; Rathore et al., 2011). In this research the focus is on refurbished smartphones, 

which is defined as ‘’ pre-owned devices that have been restored to their original condition and 

sold at a lower price than their brand-new counterparts’’ (The economic times, 2023). 

Refurbished smartphones differ from second-hand products as they are checked, repaired, and 

often come with years of warranty (Mugge, 2017; Haas, 2023).  

Refurbished products have environmental benefits and financial benefits for consumers (Ellen 

MacArthur Foundation, 2013; Guide and Li, 2010). The environmental benefit is that 

refurbished smartphones are greener products than new smartphones, because they offer a 

sustainable alternative by extending the lifecycle of electronic devices and reducing waste 

(Hazelwood & Pecht, 2021). The financial benefit lie in the lower price of a refurbished 

smartphone; therefore it can positively influence purchase intention (Jimeinez-Parra et al., 

2014; Wang and Hazen, 2016; Young et al., 2009). Despite these benefits, refurbished 

smartphone purchase rates are not high. The study by Zhuang et al. (2021) shows a low purchase 

rate of green products despite growing environmental awareness among consumers. 

Additionally, attitude strongly correlates with green purchase intention (Zhuang et al., 2021). 

According to Kotler and Keller (2016), a purchase intention is consumer behavior driven by the 

desire and experience of using a product. It represents the likelihood or willingness of a 

consumer to buy a specific product or service in the future. Ajzen's Theory of Planned Behavior 

(1991) posits that purchase intention is influenced by attitudes toward the behavior, suggesting 

that intentions are a function of both individual attitudes and the perceived social pressure to 

(not) perform the behavior. Attitude towards the behavior refers to "the degree to which a 

person has a favorable or unfavorable evaluation of the behavior in question’’ (Ajzen, 1991, 

p.188).  In the context of this research attitude is defined as the attitude towards a product, the 

refurbished smartphones. This involves an individual's overall evaluation of the product, which 

can be influenced by factors such as perceived quality, value and environmental impact (Grewal 

et al., 2004). According to Spears and Singh (2004), product attitude is a critical determinant 

of consumer behavior and significantly impacts purchase decisions. Wang et al. (2013) further 
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show that a positive attitude towards a product increases the likelihood of positive behavioral 

intentions, such as willingness to purchase. This attitude is often shaped by perceived benefits 

like cost savings and environmental considerations associated with refurbished products (Hazen 

et al., 2017). Additionally, Van Birgelen et al. (2008) found that consumers are more inclined 

to make green choices when they have a positive attitude towards environmental conservation. 

Purchase intention represents the likelihood of a future purchase and is influenced by attitudes 

(Ajzen, 1991). Positive attitudes towards refurbished smartphones, driven by perceived 

benefits, increase purchase intention (Spears and Singh, 2004; Hazen et al., 2017). Therefore, 

understanding these attitudes is crucial for predicting purchase behavior (Wang et al., 2013; 

Van Birgelen et al., 2009). 

 

H1: Attitude towards refurbished smartphones is positively related to the purchase intention of 

buying a refurbished smartphone. 

 

2.2 Environmental knowledge  
Knowledge influences how consumers perceive and evaluate product offers. When individuals 

have more knowledge about the environmental impacts of their consumption choices, they are 

more likely to choose products that are sustainable. For example, a consumer with high 

environmental knowledge might prioritize purchasing products made from recycled materials 

(Hein, 2022).  

Therefore, the cognitive factor environmental knowledge is used in this research. 

Environmental knowledge is described as; ‘’a consumers’ ability to know/understand the 

environmental concepts, issues, problems, and model his/her activities’’ (Han, 2021, p.1029).   

The relationship between environmental knowledge and purchase intention is critical for 

understanding consumer behavior in the context of sustainability. A consumer with extensive 

knowledge about refurbished smartphones will have a more nuanced understanding of their 

value and potential drawbacks, influencing their purchase intention (Onel, 2014). Kim and Lee 

(2023) showed that environmental knowledge significantly and positively influences consumer 

behavior, particularly purchase intention. Although environmental knowledge is expected to 

have a direct effect on purchase intention, knowledge about environmental issues, such as 

refurbishing, is not always sufficient to predict sustainable consumer behavior (Ajzen, 1985; 

Schahn & Holzer, 1990; Laroche et al., 2001). Attitude is also an important factor that is 

expected to play a mediating role in the relationship between environmental knowledge and 
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purchase intention. Increased knowledge leads to the formation of attitudes, which in turn 

influence behavior (Kollmuss & Agyeman, 2002). Thus, people with more environmental 

knowledge are more likely to develop a positive attitude towards refurbished smartphones, 

increasing their purchase intention. Well-informed consumers recognize the benefits of less 

environmentally harmful products, leading to favorable evaluations and positive attitudes (Kim 

& Lee, 2003). This positive attitude then increases their purchase intention as they are motivated 

to act in a way that is consistent with their environmental values (Baba-Nalikant et al., 2023). 

Understanding this mediating effects helps predict and influence consumer behavior towards 

more sustainable choices (Kollmuss & Agyeman, 2002; Indriani et al., 2019). The more 

consumers know about refurbished smartphones, the more favorable their attitudes and the 

higher their purchase intentions will be. Therefore, environmental knowledge is expected to 

have a direct positive effect on both purchase intention and attitudes towards these products 

(Wang & Hazen, 2016).  
 

Therefore, the hypotheses are as follows:  

H2: Environmental knowledge has a positive effect on the purchase intention of a refurbished 

smartphone.  

 

H3: Environmental knowledge has a positive effect on attitude towards refurbished 

smartphones. 

 

H4: Attitude mediates the relationship positively between environmental knowledge and the 

purchase intention of a refurbished smartphone.  

 

2.3 Perceived risk  
In making purchasing decisions, consumers experience a certain degree of uncertainty 

regarding products in terms of safety, usefulness, and performance (Sweeney et al., 1999). 

Uncertainties in consumers' evaluation may contain unknown methods to repair the product and 

the unknown previous use. This lack of information may cause consumers to think about the 

consequences of their purchase, which is a risk component for them. Stone and Grønhaug 

(1993) highlight how perceived risk influences consumer decision-making, suggesting that 

consumers may be hesitant to purchase products due to fears of inferior quality or reliability. 
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Given that refurbished smartphones often carry a higher perception of risk, this study considers 

perceived risk as a variable. 

Perceived risk is defined as a function of uncertainty regarding the outcome and the expectation 

of losses associated with a purchase (Peter and Ryan, 1976). In the context of buying a 

refurbished smartphone, perceived risk refers to the consumer's assessment of the likelihood of 

negativity that will occur when purchasing the product due to a lack of information and the 

difficulty of obtaining information about products (Hamzaoui-Essoussi and Linton, 2014; 

Mowen and Minor, 1998). Given this context, perceived risk encompasses different dimensions 

including financial, performance, physical risks, and time risks (Wang and Hazen, 2016).  

 

Financial risk is defined as ‘’the possibility of a monetary loss from a poor purchase 

choice/decision’’ (Zielke and Dobbelstein, 2007, P.113). This can include the risk that the 

product’s quality does not match its price (Mitchell, 1999; Schiffman and Kanuk, 2010).  

Perceived financial risk has a significant negative effect on consumers’ future purchase 

intention (Mieres et al., 2006).  

 

Performance risk is defined by Hoyer et al., (2017, P.58) as ‘’the possibility that the offering 

will not perform as well as hoped or expected’’. Consumers may fear that secondhand products 

do not function as well as new products, leading to concerns about the performance. This 

perception of performance risk can negatively impact consumers' perceived value of 

remanufactured products and influence their purchase intentions (Lou et al., 2022; Wang et al., 

2018). 

 

Hoyer et al. (2017, P.59) defined physical risk as; ‘the extent to which buying, using, or 

disposing of an offering is perceived to have the potential to create physical harm or harm 

one’s safety’’. With smartphones, this risk can arise if the product is not perfectly refurbished, 

such as a faulty battery overheats or causing a fire.  

 

Time risk is defined by Hoyer et al., (2017, P.59) as ‘’the extent to which buying, using, or 

disposing of the offering is perceived to have the potential to lead to loss of time’.  

In the context of buying a refurbished smartphone, this can lead to the feeling that a consumer 

is wasting time dealing with potential problems the smartphone may have. 
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Previous research shows that consumers are hesitant to trust products they perceive as risky, 

and reducing this risk can increase their purchase intention (Mitchell, 1999; Wood & Scheer, 

1996). Reducing the perceived risk of the customer in green products, like refurbished 

smartphones, may help to lower customer skepticism and increase their trust (Chang & Chen, 

2008). While trust is an important factor in consumer decision-making, attitude specifically 

reflects the consumer's feelings and predispositions towards purchasing the product (Nguyen et 

al., 2017).  

In evaluating refurbished products, consumers often use the equivalent new product as a 

reference point (van Weelden et al., 2016). The level of similarity between the two should 

increase the perceived value and attitude associated with purchasing refurbished products 

(Wang and Hazen, 2016), but it is strongly affected by the individual attitude toward that 

product (Pisitsankkhakarn and Vassanadumrongdee, 2020). High perceived risk often leads to 

unfavorable attitudes towards the product (Mitchell, 1999). Therefore, a negative relationship 

is expected between perceived risk and attitude.  

 

Perceived risk is anticipated to negatively influence attitude, indicating that higher levels of 

perceived risk (such as concerns about financial, performance, time, and physical risks) may 

lead to less favorable attitudes towards refurbished smartphones (Ariffin et al., 2018).  

Therefore, the direct effect of perceived risk on both purchase intention and attitude is expected 

to be negative. However, attitude is expected to positively mediate the relationship between 

perceived risk and purchase intention. 

 

Therefore, the hypotheses are: 

H5: Perceived risk has a negative effect on attitude towards refurbished smartphones.   

 

H6: Perceived risk has a negative effect on the purchase intention of a refurbished smartphone.  

 

H7: Attitude mediates the relationship positively between perceived risk and the purchase 

intention of a refurbished smartphone.  
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2.4 Conceptual framework  
 

Figure 1: The conceptual framework 
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Chapter 3: Methodology  
This chapter involves the research strategy, sampling, procedure, operationalization, data 
analysis and ethics  
 

3.1 Research strategy  
This research uses a deductive approach, where it goes from' top to bottom,' from a theory to 

hypotheses, to data to complement or contradict the theory (Creswell & Clark, 2007, p.23). This 

study used a quantitative research design with an online survey, suitable for answering the 

research question by examining the strength of relationships. The variables are only observed 

and not manipulated (Mitchell, 1985). The online survey is created using the program Qualtrics. 

Conducting research through online surveys offers advantages. One advantage is that it allows 

a researcher to reach thousands of people with common characteristics in a short period of time, 

even though they may be separated by geographical distances, thus research through online 

surveys can save time for researchers (Garton et al., 1999; Taylor, 2000; Yun & Trumbo, 2006). 

Additionally, an online survey can reduce costs by switching from paper formats to an 

electronic medium. The use of social media further enhances rapid and cost-effective data 

collection due to its wide reach and dissemination capabilities (Bachmann & Elfrink, 1999; 

Couper, 2000; Ileva et al., 2002; Yun & Trumbo, 2000; Ball, 2019). 

 

3.2 Sampling  
Population 
The sample needs to consist of healthy adults (18 years or older) and willing volunteers, that 

are not dependent on the researcher in any way (Raboud University, n.d.). Therefore, a 

population of adults is chosen so that a parent/guardian consent is not required for participation 

in the study. In addition, this research focuses on residents of the Netherlands due to the 

country's strong emphasis on sustainability. The circular economy plays a significant role in 

Dutch policy, supporting and promoting refurbishment initiatives (Rijksoverheid, 2024). 

Furthermore, data from Centraal Bureau voor de Statistiek (2020) shows that the Netherlands 

has a high smartphone penetration rate, indicating a technologically advanced and mobile-

oriented population.  
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Sampling technique  
In researching the purchase intention of refurbished smartphones, non-probability sampling 

methods are used. This involves the techniques of convenience and snowball sampling. 

Convenience sampling involves selecting people who are easily accessible and available 

(Etikan et al, 2016). To reach these participants, the survey will be distributed through social 

media channels such as WhatsApp, Instagram, and LinkedIn via direct links, which can be 

easily shared with potential participants. These platforms were chosen because of their wide 

reach and popularity among various demographic groups, increasing the likelihood of reaching 

a broad and diverse group of respondents. Snowball sampling, on the other hand, involves 

distributing the survey through people's networks. This technique starts with a small group of 

respondents who then recommend other potential participants within their networks, gradually 

growing the sample (Vennix, 2019). Convenience and snowball sampling are methods with a 

high risk of error because respondents are not randomly selected (Naderifar et al., 2017). This 

can produce estimates that are biased or not generalizable to the target population (Raifman et 

al., 2022). However, to ensure a large sample size in a short period of time, these methods are 

appropriate. 

Sample size  
In this research a multiple regression analysis is conducted. The rule of thumb for multiple 

regression analysis according to Hair et al. (2018) indicates that the preferred ratio is between 

15 and 20 observations per variable. In the given model, there are four variables, which would 

mean that the sample size should be at least 80. To meet these requirements, a sample size of 

at least 80 is used, but a larger sample is strived for to make the results more generalizable. 

 

3.3 Procedure  

To create the survey, the Qualtrics program was used. The survey consists of five parts.  

The first part includes an introduction that briefly explains the purpose of the study, what the 

data will be used for and the length of the survey. The second part is the informed consent page, 

where participants are asked to give their consent. If they agree, they proceed to the next part 

of the survey; if not, they are directed to the end of the survey. The third part focuses on the 

questions based on the variables in the conceptual model, in this section the meaning of the 

variables will also be briefly explained. It starts with questions about the control variable pre-

purchase behavior, then moves on to the cognitive factors, environmental knowledge, and 

perceived risk. Next, the variables attitude and purchase intention are discussed, with questions 
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about how the participant views these factors. The section will start with general questions and 

will end with more specific questions for the logical sequence (Roopa, 2012). The fourth part 

of the survey consists of demographic questions. These questions are placed at the end of the 

survey to ensure that the primary survey questions are answered while participants are most 

focused (Lavrakas, 2008). Finally, the fifth part is the end page, which thanks participants for 

their time and participation. 

The data collection started on 17th April 2024 and ended on 7th May 2024. 

The survey can be found in appendix 2.  

 

3.4 Operationalization  
The conceptual model in figure 1 consists of two independent variables, a mediating variable 

and a dependent variable. The statements used a five-point Likert scale, where 1 is "strongly 

disagree" and 5 is "strongly agree. A five-point Likert scale was selected to be used because it 

is a commonly used measurement method in the field of quantitative research. In addition, the 

advantage is the simple response options, which makes it easy to understand and fill in for 

survey participants, and to be easily analyzed by the researcher (Joshi et al., 2015). 

 

Measurement scales  
This study used measurement scales derived from previous research. Thus, validity and 

reliability have already been tested. To make the scales suitable they were modified to fit the 

context of refurbished smartphones.  

Appendix 1 provides an overview of the variables along with definitions, measurement scales, 

and reference to sources. 

The variable environmental knowledge is measured using Galván-Mendoza et al. (2022) and 

Gatersleben et al. (2002). The statements address the extent to which respondents are aware of 

the impact of human activities on environmental pollution, their general understanding of 

environmental problems, direct perception of environmental degradation, and awareness 

around actions to protect the environment from pollution. Perceived risk, attitude, and purchase 

intention of refurbished smartphones were measured using the literature of Agostini et al. 

(2021) where they are already referenced to the context of refurbished smartphones. Perceived 

risk is broken down into the four risks, physical, performance, financial, and time risk, 

described by Peter & Ryan (1976). The statements are specified on the perceived risk that may 
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come into play when purchasing refurbished smartphones compared to new smartphones. 

Attitude statements used a positive approach toward refurbished smartphones, addressing 

thoughts, preferences, and opinions. Finally, the purchase intention of buying a refurbished 

smartphone is assessed through statements about future purchase, encouraging environmental 

and personal preference. For example, ‘’ When choosing between a refurbished smartphone 

and a new smartphone, I would choose a refurbished smartphone’’. 

Control variables  
The control variable used in this study is pre-purchase behavior. Studies have shown that 

positive experiences with purchasing products can lead to a higher willingness to repurchase 

such products, while negative experiences can lead to reluctance (Philp & Pyle, 2021). In 

addition, previous experience has a role in confidence in the quality of a product (Guide & Li, 

2010). The control variable is measured based on three questions according to the literature of 

Wang et al. (2018). This is specified on the context of refurbished smartphones. The questions 

consist of subjects like research time, information sources, and evolution of different options. 

In addition to the variable of pre-purchase behavior, the survey included general questions about 

previous purchases of refurbished smartphones, potential future purchases, satisfaction with 

refurbished smartphones (if applicable), and the brand of the refurbished smartphone owned.  

 

3.5 Data analysis  

According to Hair et al. (2018), multiple regression analysis is a multifaceted statistical 

technique used to examine the relationship between a single dependent variable and multiple 

independent variables. This method is essential for assessing how well the independent 

variables predict the dependent variable and for explaining the effects of each independent 

variable. Its broad applicability makes it particularly useful for various research problems, 

including consumer behavior research on refurbished products. This technique helps investigate 

both the predictors of purchase intention and the mechanisms behind these relationships (Hair 

et al., 2018).  

The data analysis starts with the process of data cleaning, where the data will be checked for 

inconsistency and outliers. If necessary, these are removed to improve the quality of the dataset. 

After the data cleaning process, dummy variables are created for the non-metric variables. Then, 

the exploratory factor analysis is performed to see how different items correlate with each other. 
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Exploratory factor analysis was chosen because its purpose is to discover and understand the 

underlying relationships between variables. To perform a multiple regression analysis, the 

assumptions of (1) linearity, (2) normality, (3) multicollinearity (4) homoskedasticity, and (5) 

independence of error terms must be maintained. Finally, the PROCESS macro is used, this is 

a statistical tool used to perform mediation and moderation analyses (Field, 2017).  This 

examines whether the relationship between the independent variables and the dependent 

variable can be explained by the mediator variable (Hair et al., 2018). 

 
3.6 Ethics  

While conducting this research, it is important to act ethically during the data collection process. 

This requires careful handling of participants' privacy and data. The ‘Algemene Verordening 

Gegevensbescherming' (AVG) states that data processing must be legitimate, fair, and 

transparent (Ministerie van Algemene Zaken. 2018). Participants must be informed of how their 

data will be used, what it will be used for, and the purpose of the study. When the research is 

conducted, each participant will sign a consent form. This implies that the participating person 

agrees (consents) to the conduct of research, and that the person gives this consent based on 

accurate and complete information regarding expected procedures, discomfort, risk, duration, 

purpose, etc. In addition, it is important that the participants have a free choice to participate, 

and no pressure is put on the participant by the researcher. Also, the researcher will always be 

objective while conducting this research by taking a factual approach to the outcomes of this 

study (Ethische Toetsingscommissie Geesteswetenschappen, 2019).  

  



 22 

Chapter 4: Results 
This chapter presents the data analysis results, including data cleaning, descriptive statistics, 

representativeness, and the multiple regression model evaluation. 

 

4.1 Data cleaning process 
The data cleaning process involved a few steps to ensure the quality and reliability of the 

dataset. The original sample consisted of 139 respondents, but 26 responses were incomplete, 

reducing the final number of valid responses to 113. No straightliners were identified, meaning 

there were no cases where respondents chose the same answer for all questions.  
Additionally, no extremely fast responses were detected. An average adult reads 300 words per 

minute, while extremely fast readers can read up to 1500 words per minute (Heggen, 2015). 

Since the survey consists of around 900 words, responses of less than 60 seconds are deleted. 

The fastest participant response was 74 seconds, ensuring that the data collected from 

participants who took a reasonable amount of time to read and respond to the survey questions, 

thereby increasing the reliability of the results.  

To check for outliers in the data, a box plot analysis was performed. This showed that income, 

pre-purchase behavior and age were associated with outliers. Given the diverse nature of 

income levels and age, it is logical to observe outliers in these categories. Outliers in the Pre-

Purchase Behavior category may occur due to different customer behaviors and experiences 

prior to purchase. Although some outliers were identified, they were not extreme (more than 

three times the interquartile range). All outliers were retained in the dataset to maintain the 

variability and representativeness of the sample. This boxplot analysis can be found in appendix 

3.  

Furthermore, specific variables such as gender, ever purchased and future purchase intention 

(PI1) were dummy coded to ensure ease of analysis. The output was then labelled according to 

the pre-defined scales to ensure consistency and clarity in the data analysis. This process of 

thorough data cleaning helped to maintain the integrity of the dataset, allowing for accurate and 

meaningful analysis. 

 

4.2 Descriptive statistics 
For this study, as suggested by Hair et al. (2018), a minimum of 80 respondents was required 

to ensure the validity and reliability of the findings. After data cleaning, 113 of the original 139 
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respondents were included in the analysis. The representativeness of the sample was analyzed 

by comparing the sample demographics to CBS (Centraal Bureau voor de Statistiek) data. 

Therefore, a Chi-square goodness-of-fit test was used to test the sample representativeness for 

the demographic variables age, gender, and educational level.  

There were 61 female (54 %) and 52 male (46 %) respondents. The Chi-square goodness-of-fit 

test showed no significant difference for gender [χ²(1, N = 113) = 0.36, p = 0.549]. This 

indicates that the sample is representative for the gender distribution of the Dutch population. 

The age of the respondents varied widely, ranging from 18 to 80 years, with a mean value of 

33.37 and a standard deviation of 15.97. To facilitate the representativeness check with the chi-

square goodness of fit test, the age distribution was divided into three groups: 18 to 40 years, 

with 85 respondents (73,4%); 41 to 65 years, with 19 respondents (16,8%); and 66 to 80 years, 

with 11 respondents (9.7%). The chi-squared goodness of fit test for age categories showed 

significant differences [χ²(2, N = 113) = 92.15, p < 0.001], suggesting that the sample is not 

representative of the Dutch population in terms of age distribution. The youngest age group 

(18-40) is overrepresented (observed N = 83, expected N = 37.7), while the older age groups 

(41-65 and 66-80) are underrepresented (observed N = 19 and 11, expected N = 37.7 each). 

In terms of educational level, 3.5% of respondents had a low level of education, 24.8% had a 

medium level of education, 49.6% had a bachelor’s degree and 22.1% had a master’s degree. 

This distribution reflects a relatively high level of educational background within the sample. 

The test results for education showed significant differences [χ²(3, N = 113) = 56.78, p < 0.001], 

indicating that the sample is not representative of the Dutch population in terms of educational 

level. Specifically, the lower education category (vmbo, mbo-1) is underrepresented (observed 

N = 4, expected N = 28.3), while the bachelor's degree category is overrepresented (observed 

N = 56, expected N = 28.3). 

The income levels of the respondents varied. 35.4% earned up to €20,000, 23.9% earned 

between €20,000 and €40,000, 24.8% earned between €40,000 and €60,000 and 4.4% earned 

more than €60,000 per year. In addition, 13 respondents chose not to disclose their income and 

are therefore excluded from this descriptive analysis.  

 

Based on this results it can be stated that the sample is representative for the gender, but not for 

education and age. The overrepresentation of higher education levels and younger age groups 

should be considered when interpreting the results.  
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The analysis of these descriptive statistics can be found in Appendix 3 and the chi-squared 

goodness of fit test can be found in appendix 4.  

 

4.3 Descriptives control variables 
The descriptive statistics on previous purchase experiences of refurbished smartphones 

revealed the following: 31.9% of respondents had previously purchased a refurbished 

smartphone, while 68.1% had not. When asked about future purchases, 39.8% said they would 

buy a refurbished smartphone, and 60.2% said they would not. Among previous purchases, 

Apple was the most popular brand.  

Satisfaction with previous purchases of refurbished smartphones was measured where the mean 

satisfaction score is 7.97 on a scale of 1 to 10, indicating a high level of overall satisfaction. 

The standard deviation was 1.72, showing that satisfaction scores were closely clustered around 

the mean, reflecting consistent satisfaction among participants. Of the respondents, 36 (31.9%) 

provided valid satisfaction answers, with eight (7.1%) missing answers and 69 (61.1%) 

systematically missing answers. The satisfaction question was only applicable to those who had 

previously purchased a refurbished smartphone, explaining the high number of missing 

answers. 

 

The analysis of these descriptive statistics can be found in Appendix 3. 

 

 
4.4 Factor- and reliability analysis  

An exploratory factor analysis (EFA) was conducted in SPSS to identify the underlying factor 

structure within the latent constructs of this research. Principal axis factoring (PAF) was chosen 

as the method for this analysis because it effectively estimates underlying factors and is well-

suited to the data, given the small number of indicators per variable (Field, 2018). Furthermore, 

this method does not require any assumptions to be met in terms of distributions (Grieder & 

Steiner, 2022), which is suitable for the sample of this study. The factor analysis was performed 

using Oblimin oblique rotation. Oblimin rotation is used when the factors are expected to be 

correlated, as it provides a more accurate and interpretable factor solution in such cases. Since 

the factors in this study were expected to be interrelated due to shared consumer attitudes and 

behaviors towards sustainability, Oblimin rotation was more appropriate than Varimax, which 

assumes that the factors are uncorrelated (Hair et al., 2018). 
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After performing the Oblimin rotation, Kaiser-Meyer-Olkin (KMO) measure of sampling 

adequacy and Bartlett's Test of Sphericity were examined. These tests must meet the criteria 

that the outcome of KMO is greater than .50 and Bartlett's test value must be significant (p = < 

.05) (Hair et al., 2018). The value of KMO met the criteria (KMO = .775), indicating that the 

sample was suitable for factor analysis (Hair et al., 2018). In addition, the Bartlett's test of 

sphericity shows a significant result [χ2(120) = 726.676, p < .001]. This confirms that the 

correlations between items were sufficiently large for EFA and are suitable for factor analysis, 

as there is sufficient intercorrelation between variables. 

After this step, communalities were inspected to ensure each item shared common variance 

with others, needing to exceed the critical value of .200 (Hair et al., 2018). The initial 

communalities ranged from .274 to .770, and extraction communalities from .209 to .853. These 

values indicate that the extracted factors represent the variables well, with all items showing 

acceptable communalities above the critical value of .200 (Hair et al., 2018). 

The number of factors was determined using initial Eigenvalues >1, the scree plot breaking 

point, and the cumulative percentage of explained variance. Based on the Eigenvalues and the 

scree plot, 4 factors should have been extracted. These four factors accounted for 68.9% of the 

variance, implying that four factors should have been extracted. This conflicts with the expected 

number of factors from literature, which is 5. 

To see how this affected the factors, it was decided to run two factor analyses, one with 5 factors 

and the other with 4 factors. The first factor analysis was run with 5 factors. This shows that 

purchase intention (PI) & attitude (ATT) load on the same factor. What is also noticeable is that 

item ENK_3 does not load on its own factor, but on the fifth factor. In the factor analysis with 

4 factors, item ENK_3 loads on the same factor as the other items of environmental knowledge. 

Also in this factor analysis, PI and ATT load on the same factor, which is an indicator of a 

limitation of the discriminant validity. The analysis detected a cross-loader for PR_3, but it was 

not substantial enough to warrant removal, as it did not exceed the .30 threshold on multiple 

factors (Field, 2017) 

In summary, no items were removed in the factor analyses. Item ENK_3 loaded consistently 

with other environmental knowledge items in the four-factor analysis, so this factor analysis 

was chosen. Even though attitude and purchase intention load on the same factor, they are 

treated separately in this study due to their theoretical distinction in the literature.  
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Then the reliability of each construct was assessed using Cronbach’s alpha, which measures 

internal consistency. According to Hair et al. (2018), it is acceptable if the reliability is between 

0.60 and 0.70. If the Cronbach’s alfa is less than 0.60 it shows a lack of internal consistency 

reliability. Therefore, a parameter value of α > 0.60 is used.  

 

The results based on the outcome of the factor analysis were as follows: 

Tabel 1 Factor and reliability analysis 

Cronbach’s alpha values indicate acceptable to good reliability for most constructs, except for 

ENK, which had a lower reliability coefficient. The relatively low alpha for ENK suggests that 

the items within this construct may not be as homogenous as those in other constructs. This 

could be due to the complexity of the environmental knowledge domain or the wording of the 

items. 

 

In conclusion, the factor- and reliability analysis confirmed the constructs' validity and 

reliability. Despite some limitations in discriminant validity and lower reliability of the ENK 

construct, the overall factor structure was robust and suitable for further analysis, allowing for 

meaningful interpretation within this research context. 

 

The detailed SPSS output for the factor analysis is provided in Appendix 5.  

 

4.5 Assumptions main analysis  
Metric measurement 

The first assumption is that all variables are interval or ratio measures. In interval 

measurements, there is a sequence and the difference between values is considered meaningful. 
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This differs from the ratio level in that there is no absolute zero point (Field, 2013). Both 

independent and dependent variables meet this criterion, fulfilling the assumption. 

 

Independence of the error terms  

To see whether the observations are independent and uncorrelated, this interdependence is 

tested using the Durbin-Watson test. The rule of thumb is that the value should be between 1 

and 3. With a value of 2.209, this assumption was met.  

 

Linearity   

Linearity is a crucial assumption for multiple regression analysis (Hair et al., 2018). To assess 

this assumption, scatterplots of the predicted values against the residuals were examined. In 

these scatterplots, the points should ideally show no clear curvature. A random scatter of points 

around the horizontal axis would confirm linearity (Hair et al., 2018). However, the scatterplot 

showed a distinct curved pattern, indicating a potential non-linear relationship. Thereby the 

linearity assumption may not be fully met.  

 

Normality 

The assumption of normality was examined through the histograms and Normal P-plots of the 

standardized residuals. The histogram showed a bell-shaped distribution and the Normal P-plot 

showed that the points were close to the diagonal line. Thus, this assumption is met.  

 

Multicollinearity  

Multicollinearity occurs when predictor variables are highly correlated with each other. This 

would be problematic as the regression model would not be able to correctly relate the variance 

in the dependent variable to the correct predictive variable (Hair et al., 2018). During the 

multicollinearity diagnosis, it was found that the variance inflation factor (VIF) values were all 

below the threshold of 10 (1.170, 1.365, 1.397, 1.235, 1.130, 1.137, and 1.069), indicating that 

the assumption of no multicollinearity is fulfilled. 

Homoscedasticity  

Homoscedasticity, or the constant variance of the residuals, is a key assumption in regression 

analysis. This assumption was assessed by interpreting a scatterplot of standardized residuals 

versus standardized predicted values, including all independent variables and the dependent 

variable. According to Hair et al. (2018), homoscedasticity occurs when the variance of the 
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residuals is constant, meaning that the variation in the residuals is similar at each point in the 

model. When examining the scatter plot, it was observed that the variance was relatively equal 

across all values. The residuals were equally distributed around the horizontal line with no clear 

increase or decrease in spread, indicating that the assumption of homoscedasticity was met.  

The analysis of the assumptions can be found in appendix 6.  
 

4.6 Multiple regression analyses  
After checking the assumptions, the regression analysis was performed using the Process Macro 

function in SPSS. The conceptual model includes two independent variables: environmental 

knowledge & perceived risk. To accurately measure and interpret the mediation effect of 

attitude on purchase intention, two separate analyses were conducted with PROCESS macro. 

This approach allows for a clear understanding of the mediation effect for each variable 

individually, providing insight into their direct and indirect influences in the conceptual model. 

Each sub-model was tested within the overall conceptual framework, with the other 

independent variable included as a covariate to ensure accurate measurement of each variable's 

unique effects. Based on these results, the relationships can be concluded, and the supported 

hypotheses identified. 

 

The first analysis examined the relationship of environmental knowledge (ENK) on purchase 

intention (PI) and attitude (ATT). Here, it was found that there is no significant relationship of 

ENK on ATT (B = 0.0721, p = 0.5321). In addition, no significance was found of the direct 

relationship of ENK on PI (B = -0.0895, p = 0.3678). The indirect relationship of ENK on PI 

via ATT also shows no significance (Effect = 0.0481, BootSE = 0.0726, BootLLCI = -0.0945, 

BootULCI = 0.1907). This means that environmental knowledge does not seem to influence 

respondents' attitudes, nor does it have a direct impact on the intention to purchase a product. 

In contrast, the relationship of ATT on PI was significant and positive (B = 0.6676, p < 0.001). 

This means that an increase in positive attitude is associated with an increase in purchase 

intention. In other words, a more positive attitude increases the likelihood of wanting to buy. 

 

The second analysis examined the variable perceived risk (PR) on PI and ATT. The result 

showed that PR has a significant and negative relationship with ATT (B = -0.3740, p < 0.001), 

indicating that higher perceived risk leads to a more negative attitude. Similarly, PR had a 

significant negative direct relationship with PI (B = -0.2568, p = 0.0009), meaning that higher 
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risk reduces purchase intention. The relationship of ATT on PI was the same as in the first 

analysis (B = 0.6676, p < 0.001). And finally, the indirect relationship of PR on PI via ATT is 

also significant and negative (Effect = -0.2497, BootSE = 0.0548, BootLLCI = -0.3567, 

BootULCI = -0.1406), This means PR indirectly lowers PI through its negative impact on ATT.  

 

The results for the covariates were as follows: for ATT, no significant effect of pre-purchase 

behavior (PPB) was found (B = 0.0929, p = 0.2847). The relationship from gender on ATT was 

marginally significant (B = 0.2293, p = 0.0661). A significant positive relationship between 

ever_buy and ATT was found (B = 0.3942, p = 0.0040). The relationship between age and ATT 

was not significant (B = -0.0044, p = 0.2655). A significant positive relationship between 

education on ATT was found (B = 0.1602, p = 0.0415).  Education, although ordinal in nature, 

is treated as a continuous variable in this analysis. This approach assumes that differences 

between levels of education are equal, allowing us to include them in the regression model.  

 

The relationships between gender and PI (B = 0.1070, p = 0.3225), age and PI (B = -0.0015, p 

= 0.6622), and education and PI (B = -0.1068, p = 0.1190) were all not significant. This means 

that gender, age, and education do not have a significant impact on purchase intention. For PI, 

there was no significant relationship with PPB (B = -0.0025, p = 0.9731).  

However, a significant positive relationship was found between ever_buy and PI (B = 0.2400, 

p = 0.0475), indicating that people who have bought the product before have a higher intention 

to buy it again. Finally, a significant negative relationship was found between perceived risk 

(PR) and PI (B = -0.2568, p = 0.0009), meaning that as perceived risk increases, the intention 

to buy the product decreases. 

 

The results indicate partial mediation for perceived risk, as it has both a significant direct 

relationship with purchase intention and a significant indirect relationship through attitude. In 

contrast, environmental knowledge shows no significant direct or indirect effects on purchase 

intention, indicating no mediation. 

 

Based on these results, Table 3 shows which hypotheses are supported, with main results in 

Table 3 and the full output in Appendix 7. 
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Table 2 main results 
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Table 3 overview of supported hypotheses 
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Chapter 5: Conclusion and discussion  
This research aimed to contribute to the existing literature and studies on purchase intention of 

refurbished smartphones. It investigated the relationship between purchase intention and the 

influence of environmental knowledge and perceived risk on it, and how this relationship might 

be mediated by attitude. This chapter clarifies the conclusions and answers the research 

question: ‘How do cognitive factors such as environmental knowledge and perceived risk 

influence purchase intention of refurbished smartphones through the mediation of attitude 

towards refurbished smartphones?’ 

 

In this study, 7 hypotheses were formulated based on literature and tested through multiple 

regression analyses using the Process macro in SPSS. Significant relationships were examined 

between the independent variables (environmental knowledge and perceived risk), the mediator 

(attitude), and the dependent variable (purchase intention). The results of the analysis show a 

strong significant relationship between attitude and purchase intention, consistent with the 

findings of Spears and Singh (2004) and Wang et al. (2013). Therefore, hypothesis 1 is 

supported, indicating that promoting positive attitudes affects the purchase intention of 

refurbished smartphones positively.  

The results indicated a moderately strong, significant direct effect of perceived risk on purchase 

intention, as well as a strong, significant effect of perceived risk on attitude. These findings 

confirm that high perceived risk negatively affects consumers' purchase intention, consistent 

with previous studies by Mitchell (1999) and Wood and Cheer (1996). The significant direct 

and indirect effects of perceived risk on purchase intention via attitude underscore the role of 

perceived risk in consumer behavior. Based on these results, hypotheses 4 and 5can be 

supported. However, Hypothesis 6, which posited a positive mediating role of attitude, is not 

supported. The mediation effect was found to be negative. 

However, environmental knowledge was found to have insignificant effects on purchase 

intention and attitude. The indirect effect of environmental knowledge on purchase intention 

via attitude was also insignificant, contrary to expectations and previous findings from Kim and 

Lee (2023). However, this aligns with the literature from Okaviantari et al. (2023), who found 

no significant effect of product knowledge on purchase intention for high-involvement 

products. A possible explanation for the insignificance of environmental knowledge could be 

the dominant influence of perceived risk. In the context of refurbished smartphones, consumers 

may be more concerned about product reliability and performance than environmental concerns 
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(Nasiri & Shokouhyar, 2021). Based on the results, it can be concluded that hypotheses 2, 3, 

and 7 are not supported, and the effect of environmental knowledge on both attitude and 

purchase intention towards refurbished smartphones is weak and insignificant. 

 

To answer the research question, this study confirms that perceived risk plays an important role 

in influencing the purchase intention of refurbished smartphones, both directly and through the 

mediating role of attitude. This means that people are less likely to buy a refurbished 

smartphone because of the perceived risk, as it negatively affects both attitude and purchase 

intention. However, this study has found that environmental knowledge has no significant 

impact on the purchase intention of refurbished smartphones, either directly or via the mediating 

role of attitude. Which is contradictory to previous results. In conclusion, attitude plays a crucial 

mediating role and has a strong influence on purchase intention. 

Theoretical implications 
This study contributes to the circular economy literature by highlighting the importance of 

addressing perceived risks and promoting positive attitudes to encourage the adoption of 

refurbished smartphones. These findings support the circular economy's goals of extending 

product life cycles and reducing waste through refurbishment and recycling (Ellen MacArthur 

Foundation, 2023).  
 
Reevaluation of environmental knowledge  

Against expectation, the study found that environmental knowledge had no direct effect on 

attitudes towards refurbished smartphones or intentions to buy them. This contradicts the 

common belief in consumer behavior literature that environmental knowledge strongly 

influences environmentally friendly purchase decisions. Previous studies, such as that by 

Agostini et al (2021), argue that knowledge and learning significantly impact consumer 

attitudes and behavior. However, this finding aligns with Okaviantari et al. (2023), who found 

that product knowledge did not significantly affect purchase intention for high involvement 

products. This suggests that the assumption that environmental knowledge directly influences 

consumer behavior in the context of refurbished electronics needs to be re-evaluated, and that 

other factors may play a role. For example, the knowledge-behavior gap or value-action gap, 

which states that environmental knowledge does not always lead to environmentally friendly 

behavior. This discrepancy can be explained by factors such as habitual behavior or costs 

(Kollmuss & Agyeman, 2002). Despite individuals being aware of the environmental impact, 

these other factors often outweigh their knowledge, hindering it from translating into action. 
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Perceived Consumer Effectiveness (PCE) may explain why environmental knowledge does not 

directly influence purchase intentions. PCE is the belief that individual efforts impact solving 

environmental problems and influence sustainable behaviors (Kamalanon et al., 2022). Sharma 

and Dayal (2017) found that consumers who believe their actions matter are more likely to 

make sustainable purchases. Addressing and improving PCE can highlight the importance of 

perceived impact, encourage sustainable behaviors, and bridge the gap between environmental 

knowledge and purchase intentions, thereby aligning consumer behavior with environmental 

goals.  

 

Perceived risk in consumer behavior 

This study confirmed that perceived risk has a significant negative effect on both attitude and 

purchase intention. This supports the theory that higher perceived risks associated with a 

product negatively affect consumer attitudes and purchase intentions (Shevchenko et al., 2023). 

The indirect effect remained negative, indicating that perceived risk still significantly reduces 

purchase intention, despite the positive mediation effect of attitude. These findings are 

consistent with the existing literature on risk perception and consumer behavior and support the 

idea that reducing perceived risk through better information and warranties could increase 

purchase intentions for refurbished smartphones (Bigliardi et al., 2022).  

 

The role of attitude as mediator  

Attitude towards refurbished smartphones emerged as a significant mediator in the relationship 

between perceived risk and purchase intention. This finding is consistent with the broader 

consumer behavior literature, which emphasizes the mediating role of attitude in the 

relationship between cognitive factors and purchase intentions (Zinkhan & Braunsberger, 

2004). The significant effect of attitude on purchase intention suggests that interventions aimed 

at improving consumers' attitudes towards refurbished products may be effective in increasing 

purchase intention, also in the context of perceived risk. 

 

To conclude, this study provides valuable insights into the factors influencing consumer 

behavior towards refurbished smartphones.  By understanding the role of perceived risk and 

attitude, academics and practitioners can develop strategies to better promote sustainable 

consumption. In addition, the findings call for a re-evaluation of the role of environmental 

knowledge in influencing purchase intention, suggesting that other factors, such as PCE, may 

play a more critical role in driving sustainable consumer behavior. 
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Practical implications 
The results indicate that perceived risk strongly negatively impacts both attitude and purchase 

intention. Although the study did not directly test strategies, manufacturers and retailers can 

leverage these findings to implement effective strategies such as offering extended warranties, 

providing detailed information about the refurbishment process, and building trust to reduce 

perceived risk (Duan & Aloysius, 2019). By reducing perceived risk companies can enhance 

consumer attitudes and increase purchase intentions (Kim et al., 2007).  

Policymakers can use the results to design regulations and certifications, like the National 

Electric Code (NEC), which highlights the importance of standardized refurbishment practices 

in enhancing safety and reliability, which can similarly be applied to consumer electronics to 

build trust, and thereby reduce perceived risk (Intertek, 2021).  

Marketing campaigns should focus on improving consumer attitudes towards refurbished 

smartphones by highlighting their positive environmental and economic impacts. The results 

shows that a positive attitude significantly increases purchase intention. Therefore, marketing 

should promote positive attitudes by highlighting the benefits and addressing common 

misconceptions about refurbished smartphones. Although the results of this research show that 

environmental knowledge did not have a direct significant effect, the perceived benefits, such 

as reduced e-waste and cost savings, can improve attitudes and drive purchase intentions (Li, 

2023; Press Office, 2024). 

 

It is important to mention that the sample used in this study is not fully representative. 

Therefore, while the findings provide valuable insights, they should be interpreted with caution 

when generalizing to broader consumer groups. 

 
Limitations & future research 
The first limitation of this research is the measurement of purchase intention using three specific 

items, originally intended to be measured on a five-point Likert scale: 

1. "I am likely to purchase refurbished smartphones in the near future." 

2. "I will encourage my relatives and friends to buy refurbished smartphones." 

3. "When I have to choose between new and refurbished smartphones, I will normally choose 

the refurbished version." 
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However, during the creation of the survey, the researcher mistakenly measured the first item 

(PI1) with a yes/no question instead of the intended Likert scale. This inconsistency is likely to 

have affected the data quality and reliability of the purchase intention construct, as the yes/no 

format does not capture the nuances of respondents' attitudes as effectively as a Likert scale. 

The impact of this error is significant as it potentially reduces the validity of the purchase 

intention measure, making it more difficult to accurately measure respondents' likelihood of 

purchasing refurbished smartphones. This discrepancy could lead to biased results and limits 

the ability to draw robust conclusions about purchase intentions. To address this limitation in 

future research, it is crucial to ensure that all items intended to measure a construct are presented 

consistently, using the same scale format. Specifically, all items measuring purchase intention 

should be assessed using the scale as originally planned. This approach will increase the 

reliability and validity of the measurement, allowing for a more accurate and meaningful 

analysis of purchase intentions. 

 

The second limitation is that the Chi-square goodness of fit test showed that younger people 

with higher education are over-represented in the sample, likely due to be convenience within 

researcher’s network, a WO student. Consequently, most of the connections within this network 

are also students, which explains the biased demographics. This affects the external validity, as 

the sample is not representative of the entire population. Thereby, limiting the generalizability 

of the study's conclusions. Future research should seek a more representative sample by 

diversifying sources, reaching beyond the researcher's network, and using methods like 

stratified sampling to include various demographic groups. Additionally, increasing the sample 

size can improve the representativeness (Kalton & Flores-Cervantes, 2003). These approaches 

will enhance external validity and produce results that more accurately reflect the wider 

population. 

 

The third limitation of this study relates to the discriminant validity of the measured constructs. 

When conducting the factor analysis, it was found that purchase intention and attitude loaded 

on the same factor. This suggests that these two constructs, which should theoretically be 

different, were not sufficiently differentiated in the measurement model. Respondents may 

perceive purchase intention and attitude as similar, which could indicate either a strong actual 

correlation or methodological overlap. According to Henseler et al. (2014), problems with 

discriminant validity can lead to inaccurate conclusions about the distinctiveness of constructs, 

thereby impacting the overall validity of research findings. Future research should conduct 
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additional validity tests and theoretical re-evaluation to clarify whether this overlap is 

conceptual or due to measurement issues. Refining measurement items and applying validation 

techniques like the Heterotrait-Monotrait Ratio (HTMT) can help ensure clearer distinctiveness 

between constructs (Roemer et al., 2021). 

 

The fourth limitation of this research is the lower reliability score for the ENK construct, as 

indicated by the Cronbach's alpha values. This suggests that the items within the ENK construct 

may not be as consistent as those in other constructs, possibly due to the complexity of the 

environmental knowledge domain or the wording of the items. Future research should 

investigate reviewing and testing the measurement items for ENK to improve their reliability 

and ensure more accurate and consistent results. 

 

The final limitation is that the study's target population is limited to residents of the Netherlands. 

This restricts the generalizability of the results to other cultures or geographical areas (Burchett 

et al., 2012). Hofstede's cultural dimensions theory, for example, highlights how varying 

cultural values can affect consumer decision-making processes (Arrindell, 2003). Additionally, 

economic and social differences between countries may influence the purchase intention of 

refurbished smartphones, suggesting that the findings may not be applicable to other 

populations (Mounesan, 2023). This limitation can be addressed by conducting cross-cultural 

studies with a more diverse sample. Including various cultural backgrounds and expanding the 

geographical scope will provide a more comprehensive understanding of global consumer 

behavior. This approach can reveal how cultural values and geographical factors, may influence 

purchase intentions for refurbished smartphones, and thereby increasing the generalizability 

and applicability of the findings. 

 

Building on the findings of this study, a direction for future research is to research the 

relationship between environmental knowledge and purchase intention. Future research could 

explore why environmental knowledge does not directly influence purchase intention for 

refurbished smartphones. Investigating other potential mediators or moderators, like perceived 

consumer effectiveness or factors like ecolabels that might influence the knowledge-behavior 

gap, could provide a more complete understanding (Sharma & Dayal, 2017; Kollmuss & 

Agyeman 2002).  
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Appendix  
 

Appendix 1 
Operationalization  
Variable Items Reference 
Environmental knowledge 
(ENK) 

ENK 1 I know about the 
problem of environmental 
pollution caused by human 
activities. 
 
ENK 2 I have good 
knowledge about 
environmental issues. 
 
ENK 3 I can see with my 
own eyes that the 
environment is deteriorating. 
 
ENK 4 I am aware of how to 
protect the environment 
from pollution.  

Fawehinmi et al. (2022) and 
Gatersleben et al. (2002)   

Perceived risk (PR) PR 1 I am afraid that the 
safety of refurbished 
smartphones is not as good 
as that of new products, so it 
may present safety risks 
(physical risk). 
 
PR 2 I am afraid that 
refurbished smartphones do 
not function as well as new 
smartphones (performance 
risk). 
 
PR3 I am afraid that buying 
refurbished smartphones is 
not a good investment 
(financial risk). 
 
PR4 I am afraid that I will 
have to get the refurbished 
smartphone repaired more 
frequently if compared to a 
new one (time risk). 
 
 

Agostini et al., 2021 
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Attitude (ATT) ATT 1 I like the idea of 
purchasing refurbished 
smartphones. 
 
ATT 2 I have a favorable 
attitude towards purchasing 
refurbished smartphones. 
 
ATT 3 Purchasing 
refurbished smartphones is a 
good idea. 
 

Agostini et al., 2021 

Purchase intention on 
refurbished smartphones 
(PI) 

PI 1 I am likely to purchase 
refurbished smartphones in 
the near future. 
 
PI 2 I will encourage my 
relatives and friends to buy 
refurbished smartphones. 
 
PI 3 When I have to choose 
between new and 
refurbished smartphones, I 
will normally choose the 
refurbished version. 

Agostini et al., 2021 

Pre purchase behavior 
(PPB) 

PPB 1 I spend much time on 
researching a product before 
making a purchase. 
 
PPB 2 I seek out information 
from multiple sources, like 
reviews, before deciding to 
purchase a product.  
 
PPB 3 When considering a 
purchase, it is important for 
me to evaluate different 
options and features before 
making a purchase decision.  
 

Wang et al., (2018) 

 
 
 
Variable Definition Reference 
Environmental knowledge A consumers’ ability to 

know/understand the 
environmental concepts, 
issues, problems, and model 
his/her activities.  

(Han, 2021). 
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Perceived risk Perceived risk is the 
uncertainty concerning the 
outcome of a purchase, 
including different risks (e.g. 
performance, physical, 
financial, and time risk).  

(Peter and Ryan, 1976; 
Wang and Hazen, 2016). 

Attitude  Attitude refers to the degree 
to which a person has a 
favorable or unfavorable 
evaluation of the behavior in 
question. The attitude 
towards purchasing is 
defined as the individual’s 
overall positive or negative 
assessment of performing 
the purchase of a refurbished 
product.  

(Ajzen, 1991), 
(e.g. Gaur et al., 2019; 
Wahjudi et al., 2018).  

Purchase intention on 
refurbished smartphones 
(PI) 

Purchase intention is defined 
as the desire of the customer 
to buy a product that appear 
based on their wants and 
needs. 

(Ajzen, 1985).  

Pre purchase behavior A stage in consumer 
behavior where consumers 
compare and evaluate 
alternatives before acquiring 
the product 

(Tavana & Puranam, 2015). 
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Appendix 2   
Survery 
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Appendix 3 
Boxplot analysis  

 

  
Descriptive statistics  
 

 
 
Leeftijd 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 
Valid 18 1 .9 .9 .9 

19 2 1.8 1.8 2.7 
20 1 .9 .9 3.5 
21 1 .9 .9 4.4 
22 11 9.7 9.7 14.2 
23 20 17.7 17.7 31.9 
24 19 16.8 16.8 48.7 
25 10 8.8 8.8 57.5 
26 5 4.4 4.4 61.9 
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27 2 1.8 1.8 63.7 
28 3 2.7 2.7 66.4 
29 2 1.8 1.8 68.1 
30 2 1.8 1.8 69.9 
31 1 .9 .9 70.8 
33 1 .9 .9 71.7 
34 1 .9 .9 72.6 
39 1 .9 .9 73.5 
42 1 .9 .9 74.3 
43 1 .9 .9 75.2 
44 1 .9 .9 76.1 
47 1 .9 .9 77.0 
48 1 .9 .9 77.9 
49 1 .9 .9 78.8 
52 2 1.8 1.8 80.5 
53 2 1.8 1.8 82.3 
55 1 .9 .9 83.2 
56 3 2.7 2.7 85.8 
57 2 1.8 1.8 87.6 
58 3 2.7 2.7 90.3 
60 1 .9 .9 91.2 
62 2 1.8 1.8 92.9 
63 1 .9 .9 93.8 
64 1 .9 .9 94.7 
65 1 .9 .9 95.6 
66 1 .9 .9 96.5 
74 1 .9 .9 97.3 
76 1 .9 .9 98.2 
77 1 .9 .9 99.1 
80 1 .9 .9 100.0 
Total 113 100.0 100.0  

 
 
Statistics 

Leeftijd   
N Valid 113 

Missing 0 
Mean 33.37 
Std. Deviation 15.971 

 
Age_category 
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 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 
Valid 1.00 83 73.5 73.5 73.5 

2.00 19 16.8 16.8 90.3 
3.00 11 9.7 9.7 100.0 
Total 113 100.0 100.0  

 
 
 
Geslacht 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 
Valid Vrouw 61 54.0 54.0 54.0 

Man 52 46.0 46.0 100.0 
Total 113 100.0 100.0  

 
 
Opleiding 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 
Valid Laag: (vmbo, de eerste 3 

leerjaren van havo/vwo of 
mbo-1). 

4 3.5 3.5 3.5 

Middelbaar: (havo/vwo, 
mbo-2, mbo-3 en mbo-4). 

28 24.8 24.8 28.3 

Bachelor: (voltooide hbo-
bachelors en universitaire 
bachelors). 

56 49.6 49.6 77.9 

Master: (voltooide hbo-
masters en universitaire 
masters). 

25 22.1 22.1 100.0 

Total 113 100.0 100.0  

 
 
Inkomen 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 
Valid Tot €20.000,- 40 35.4 40.0 40.0 

€20.000,- tot 
€40.000,- 

27 23.9 27.0 67.0 

€40.000,- tot 
€60.000,- 

28 24.8 28.0 95.0 
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Meer dan €60.000,- 5 4.4 5.0 100.0 
Total 100 88.5 100.0  

Missing Zeg ik liever niet 13 11.5   
Total 113 100.0   

 
 
Heeft u ooit een refurbished smartphone gekocht? 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 
Valid Ja 36 31.9 31.9 31.9 

Nee 77 68.1 68.1 100.0 
Total 113 100.0 100.0  

 
 
Tevredenheid eerdere aankoop 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 
Valid Helemaal niet tevreden 1 .9 2.8 2.8 

Noch tevreden, noch 
ontevreden 

1 .9 2.8 5.6 

Licht tevreden 3 2.7 8.3 13.9 
Tevreden 4 3.5 11.1 25.0 
Zeer tevreden 13 11.5 36.1 61.1 
Bijna volledig tevreden 9 8.0 25.0 86.1 
Uiterst tevreden 5 4.4 13.9 100.0 
Total 36 31.9 100.0  

Missing .00 8 7.1   
System 69 61.1   
Total 77 68.1   

Total 113 100.0   

 
 
Statistics 

Tevredenheid eerdere aankoop   
N Valid 36 

Missing 77 
Mean 7.9722 
Std. Deviation 1.71524 
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Tevredenheid eerdere aankoop 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 
Valid Helemaal niet tevreden 1 .9 2.8 2.8 

Noch tevreden, noch 
ontevreden 

1 .9 2.8 5.6 

Licht tevreden 3 2.7 8.3 13.9 
Tevreden 4 3.5 11.1 25.0 
Zeer tevreden 13 11.5 36.1 61.1 
Bijna volledig tevreden 9 8.0 25.0 86.1 
Uiterst tevreden 5 4.4 13.9 100.0 
Total 36 31.9 100.0  

Missing .00 8 7.1   
System 69 61.1   
Total 77 68.1   

Total 113 100.0   

 
 
Als u eerder een refurbished smartphone heeft gekocht, van welk merk was dit? 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 
Valid  98 70.5 70.5 70.5 

- 1 .7 .7 71.2 
apple 1 .7 .7 71.9 
Apple 15 10.8 10.8 82.7 
I phone 1 .7 .7 83.5 
iphome 1 .7 .7 84.2 
iPhone 5 3.6 3.6 87.8 
Iphone 9 6.5 6.5 94.2 
IPhone 1 .7 .7 95.0 
N.v.t. 1 .7 .7 95.7 
niet van 
toepassing 

1 .7 .7 96.4 

nvt 1 .7 .7 97.1 
Samsung 2 1.4 1.4 98.6 
Swappie 1 .7 .7 99.3 
Weet ik niet 1 .7 .7 100.0 
Total 139 100.0 100.0  
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Appendix 4  
Chi square goodness of model fit  
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Appendix 5 
Factor analyse 1 with five factors 
 
Descriptive Statistics 

 Mean 
Std. 

Deviation 
Analysis 

N 
ENK_1 4.09 .714 113 
ENK_2 3.47 .768 113 
ENK_3 3.61 .949 113 
ENK_4 3.36 .835 113 
PR_1 2.82 1.063 113 
PR_2 3.45 1.026 113 
PR_3 2.91 1.040 113 
PR_4 3.12 1.028 113 
ATT_1 3.01 .921 113 
ATT_2 3.17 .934 113 
ATT_3 3.53 .887 113 
PI_2 3.04 .886 113 
PI_3 2.35 1.017 113 
PPB_1 3.85 .956 113 
PPB_2 4.02 .834 113 
PPB_3 4.04 .778 113 

 
 
KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 

.775 

Bartlett's Test of 
Sphericity 

Approx. Chi-Square 726.676 
df 120 
Sig. <.001 
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Communalities 

 Initial Extraction 
ENK_1 .284 .346 
ENK_2 .329 .595 
ENK_3 .280 .730 
ENK_4 .290 .209 
PR_1 .274 .279 
PR_2 .423 .516 
PR_3 .607 .673 
PR_4 .442 .513 
ATT_1 .356 .412 
ATT_2 .500 .552 
ATT_3 .636 .691 
PI_2 .562 .566 
PI_3 .579 .674 
PPB_1 .524 .566 
PPB_2 .764 .819 
PPB_3 .770 .853 
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Factor analyse 2 with four factors  
 
Descriptive Statistics 

 Mean 
Std. 

Deviation 
Analysis 

N 
ENK_1 4.09 .714 113 
ENK_2 3.47 .768 113 
ENK_3 3.61 .949 113 
ENK_4 3.36 .835 113 
PR_1 2.82 1.063 113 
PR_2 3.45 1.026 113 
PR_3 2.91 1.040 113 
PR_4 3.12 1.028 113 
ATT_1 3.01 .921 113 
ATT_2 3.17 .934 113 
ATT_3 3.53 .887 113 
PI_2 3.04 .886 113 
PI_3 2.35 1.017 113 
PPB_1 3.85 .956 113 
PPB_2 4.02 .834 113 
PPB_3 4.04 .778 113 

 

 
 
KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 

.775 

Bartlett's Test of 
Sphericity 

Approx. Chi-Square 726.676 
df 120 
Sig. <.001 
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Communalities 

 Initial Extraction 
ENK_1 .284 .367 
ENK_2 .329 .488 
ENK_3 .280 .225 
ENK_4 .290 .224 
PR_1 .274 .278 
PR_2 .423 .526 
PR_3 .607 .670 
PR_4 .442 .511 
ATT_1 .356 .364 
ATT_2 .500 .546 
ATT_3 .636 .687 
PI_2 .562 .565 
PI_3 .579 .687 
PPB_1 .524 .539 
PPB_2 .764 .823 
PPB_3 .770 .829 
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Reliability analysis  
 
Environmental knowledge  
 
Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's 
Alpha Based on 

Standardized 
Items N of Items 

.603 .612 4 

 
 
Item-Total Statistics 

 
Scale Mean if 
Item Deleted 

Scale Variance 
if Item Deleted 

Corrected Item-
Total 

Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if Item 

Deleted 
ENK_1 10.44 3.427 .375 .198 .542 
ENK_2 11.06 3.059 .476 .260 .466 
ENK_3 10.92 2.878 .358 .129 .563 
ENK_4 11.17 3.195 .348 .136 .560 

 
 
Perceived risk 
 
Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's 
Alpha Based on 

Standardized 
Items N of Items 

.764 .764 4 

 
 
 
Item-Total Statistics 

 
Scale Mean if 
Item Deleted 

Scale Variance 
if Item Deleted 

Corrected Item-
Total 

Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if Item 

Deleted 
PR_1 9.49 6.591 .438 .206 .774 
PR_2 8.86 5.980 .613 .377 .681 
PR_3 9.40 5.867 .627 .422 .672 
PR_4 9.19 6.099 .582 .388 .697 
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Attitude  
 
Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's 
Alpha Based on 

Standardized 
Items N of Items 

.747 .747 3 

 
 
Item-Total Statistics 

 
Scale Mean if 
Item Deleted 

Scale Variance 
if Item Deleted 

Corrected Item-
Total 

Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if Item 

Deleted 
ATT_1 6.70 2.587 .526 .278 .717 
ATT_2 6.54 2.411 .589 .359 .644 
ATT_3 6.18 2.504 .607 .374 .625 

 
 
Purchase intention 
 
Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's 
Alpha Based on 

Standardized 
Items N of Items 

.738 .743 2 

 
 
Item-Total Statistics 

 
Scale Mean if 
Item Deleted 

Scale Variance 
if Item Deleted 

Corrected Item-
Total 

Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if Item 

Deleted 
PI_2 2.35 1.034 .591 .349 . 
PI_3 3.04 .784 .591 .349 . 
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Pre-purchase behavior  
 
Reliability Statistics 

Cronbach's 
Alpha 

Cronbach's 
Alpha Based on 

Standardized 
Items N of Items 

.864 .873 3 

 
 
Item-Total Statistics 

 
Scale Mean if 
Item Deleted 

Scale Variance 
if Item Deleted 

Corrected Item-
Total 

Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if Item 

Deleted 
PPB_1 8.05 2.390 .652 .425 .910 
PPB_2 7.88 2.442 .803 .722 .755 
PPB_3 7.87 2.616 .798 .715 .769 
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Appendix 6  
Assumptions for multiple regression analyses  
 
Assumption independence of the error terms  

 
 
Assumption linearity  
 

 
 
 
Assumption normality  
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Assumption multicollinearity  
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Assumption homoscedasticity  
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Appendix 7 
Multiple regression analyse 1 – ENK as independent variable  
 
Run MATRIX procedure: 
 
***************** PROCESS Procedure for SPSS Version 4.2 ***************** 
 
          Written by Andrew F. Hayes, Ph.D.       www.afhayes.com 
    Documentation available in Hayes (2022). www.guilford.com/p/hayes3 
 
************************************************************************** 
Model  : 4 
    Y  : PI 
    X  : ENK 
    M  : ATT 
 
Covariates: 
 PPB      Female   Ever_Buy Q21      Q22      PR 
 
Sample 
Size:  113 
 
************************************************************************** 
OUTCOME VARIABLE: 
 ATT 
 
Model Summary 
          R       R-sq        MSE          F        df1        df2          p 
      .5822      .3389      .3913     7.6898     7.0000   105.0000      .0000 
 
Model 
              coeff         se          t          p       LLCI       ULCI 
constant     3.1887      .5734     5.5606      .0000     2.0517     4.3257 
ENK           .0721      .1150      .6268      .5321     -.1560      .3002 
PPB           .0929      .0864     1.0754      .2847     -.0784      .2641 
Female        .2293      .1235     1.8572      .0661     -.0155      .4741 
Ever_Buy      .3942      .1340     2.9417      .0040      .1285      .6600 
Q21          -.0044      .0039    -1.1193      .2655     -.0122      .0034 
Q22           .1602      .0776     2.0643      .0415      .0063      .3141 
PR           -.3740      .0795    -4.7034      .0000     -.5316     -.2163 
 
Standardized coefficients 
              coeff 
ENK           .0537 
PPB           .0951 
Female        .1541 
Ever_Buy      .2477 
Q21          -.0942 
Q22           .1675 
PR           -.3990 
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************************************************************************** 
OUTCOME VARIABLE: 
 PI 
 
Model Summary 
          R       R-sq        MSE          F        df1        df2          p 
      .7929      .6286      .2882    22.0072     8.0000   104.0000      .0000 
 
Model 
              coeff         se          t          p       LLCI       ULCI 
constant     1.8849      .5599     3.3663      .0011      .7745     2.9952 
ENK          -.0895      .0989     -.9046      .3678     -.2856      .1067 
ATT           .6676      .0838     7.9711      .0000      .5015      .8337 
PPB          -.0025      .0745     -.0338      .9731     -.1503      .1453 
Female        .1070      .1077      .9940      .3225     -.1065      .3206 
Ever_Buy      .2400      .1197     2.0053      .0475      .0027      .4772 
Q21          -.0015      .0034     -.4381      .6622     -.0082      .0052 
Q22          -.1068      .0679    -1.5717      .1190     -.2415      .0279 
PR           -.2568      .0751    -3.4200      .0009     -.4057     -.1079 
 
Standardized coefficients 
              coeff 
ENK          -.0585 
ATT           .5858 
PPB          -.0023 
Female        .0631 
Ever_Buy      .1323 
Q21          -.0279 
Q22          -.0980 
PR           -.2404 
 
************************** TOTAL EFFECT MODEL 
**************************** 
OUTCOME VARIABLE: 
 PI 
 
Model Summary 
          R       R-sq        MSE          F        df1        df2          p 
      .6339      .4018      .4599    10.0740     7.0000   105.0000      .0000 
 
Model 
              coeff         se          t          p       LLCI       ULCI 
constant     4.0137      .6217     6.4565      .0000     2.7811     5.2463 
ENK          -.0413      .1247     -.3315      .7409     -.2886      .2059 
PPB           .0595      .0936      .6354      .5266     -.1262      .2452 
Female        .2601      .1339     1.9434      .0546     -.0053      .5256 
Ever_Buy      .5032      .1453     3.4633      .0008      .2151      .7912 
Q21          -.0044      .0043    -1.0382      .3015     -.0129      .0040 
Q22           .0002      .0841      .0020      .9984     -.1667      .1670 
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PR           -.5065      .0862    -5.8755      .0000     -.6774     -.3355 
 
Standardized coefficients 
              coeff 
ENK          -.0270 
PPB           .0534 
Female        .1534 
Ever_Buy      .2774 
Q21          -.0831 
Q22           .0002 
PR           -.4742 
 
 
************** TOTAL, DIRECT, AND INDIRECT EFFECTS OF X ON Y 
************** 
 
Total effect of X on Y 
     Effect         se          t          p       LLCI       ULCI       c_cs 
     -.0413      .1247     -.3315      .7409     -.2886      .2059     -.0270 
 
Direct effect of X on Y 
     Effect         se          t          p       LLCI       ULCI      c'_cs 
     -.0895      .0989     -.9046      .3678     -.2856      .1067     -.0585 
 
Indirect effect(s) of X on Y: 
        Effect     BootSE   BootLLCI   BootULCI 
ATT      .0481      .0723     -.0958      .1947 
 
Completely standardized indirect effect(s) of X on Y: 
        Effect     BootSE   BootLLCI   BootULCI 
ATT      .0315      .0473     -.0600      .1278 
 
*********** BOOTSTRAP RESULTS FOR REGRESSION MODEL PARAMETERS 
************ 
 
OUTCOME VARIABLE: 
 ATT 
 
              Coeff   BootMean     BootSE   BootLLCI   BootULCI 
constant     3.1887     3.1802      .5711     2.0261     4.3025 
ENK           .0721      .0745      .1085     -.1460      .2819 
PPB           .0929      .0899      .0887     -.0901      .2560 
Female        .2293      .2278      .1246     -.0110      .4717 
Ever_Buy      .3942      .3953      .1328      .1450      .6671 
Q21          -.0044     -.0043      .0044     -.0127      .0046 
Q22           .1602      .1601      .0753      .0080      .3047 
PR           -.3740     -.3701      .0709     -.5065     -.2279 
 
---------- 
 



 85 

OUTCOME VARIABLE: 
 PI 
 
              Coeff   BootMean     BootSE   BootLLCI   BootULCI 
constant     1.8849     1.8853      .5371      .8461     2.9754 
ENK          -.0895     -.0881      .0997     -.2957      .0978 
ATT           .6676      .6596      .0819      .4912      .8158 
PPB          -.0025      .0010      .0750     -.1412      .1556 
Female        .1070      .1062      .1146     -.1241      .3304 
Ever_Buy      .2400      .2444      .1303     -.0105      .5010 
Q21          -.0015     -.0014      .0028     -.0072      .0040 
Q22          -.1068     -.1048      .0615     -.2207      .0207 
PR           -.2568     -.2577      .0767     -.4108     -.1113 
 
*********************** ANALYSIS NOTES AND ERRORS 
************************ 
 
Level of confidence for all confidence intervals in output: 
  95.0000 
 
Number of bootstrap samples for percentile bootstrap confidence intervals: 
  5000 
 
WARNING: Variables names longer than eight characters can produce incorrect output 
when some variables in the data file have the same first eight characters. Shorter 
variable names are recommended. By using this output, you are accepting all risk 
and consequences of interpreting or reporting results that may be incorrect. 
 
------ END MATRIX ----- 
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Multiple regression analyse 2 – PR as independent variable  
 
Run MATRIX procedure: 
 
***************** PROCESS Procedure for SPSS Version 4.2 ***************** 
 
          Written by Andrew F. Hayes, Ph.D.       www.afhayes.com 
    Documentation available in Hayes (2022). www.guilford.com/p/hayes3 
 
************************************************************************** 
Model  : 4 
    Y  : PI 
    X  : PR 
    M  : ATT 
 
Covariates: 
 PPB      Female   Ever_Buy Q21      Q22      ENK 
 
Sample 
Size:  113 
 
************************************************************************** 
OUTCOME VARIABLE: 
 ATT 
 
Model Summary 
          R       R-sq        MSE          F        df1        df2          p 
      .5822      .3389      .3913     7.6898     7.0000   105.0000      .0000 
 
Model 
              coeff         se          t          p       LLCI       ULCI 
constant     3.1887      .5734     5.5606      .0000     2.0517     4.3257 
PR           -.3740      .0795    -4.7034      .0000     -.5316     -.2163 
PPB           .0929      .0864     1.0754      .2847     -.0784      .2641 
Female        .2293      .1235     1.8572      .0661     -.0155      .4741 
Ever_Buy      .3942      .1340     2.9417      .0040      .1285      .6600 
Q21          -.0044      .0039    -1.1193      .2655     -.0122      .0034 
Q22           .1602      .0776     2.0643      .0415      .0063      .3141 
ENK           .0721      .1150      .6268      .5321     -.1560      .3002 
 
Standardized coefficients 
              coeff 
PR           -.3990 
PPB           .0951 
Female        .1541 
Ever_Buy      .2477 
Q21          -.0942 
Q22           .1675 
ENK           .0537 
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************************************************************************** 
OUTCOME VARIABLE: 
 PI 
 
Model Summary 
          R       R-sq        MSE          F        df1        df2          p 
      .7929      .6286      .2882    22.0072     8.0000   104.0000      .0000 
 
Model 
              coeff         se          t          p       LLCI       ULCI 
constant     1.8849      .5599     3.3663      .0011      .7745     2.9952 
PR           -.2568      .0751    -3.4200      .0009     -.4057     -.1079 
ATT           .6676      .0838     7.9711      .0000      .5015      .8337 
PPB          -.0025      .0745     -.0338      .9731     -.1503      .1453 
Female        .1070      .1077      .9940      .3225     -.1065      .3206 
Ever_Buy      .2400      .1197     2.0053      .0475      .0027      .4772 
Q21          -.0015      .0034     -.4381      .6622     -.0082      .0052 
Q22          -.1068      .0679    -1.5717      .1190     -.2415      .0279 
ENK          -.0895      .0989     -.9046      .3678     -.2856      .1067 
 
Standardized coefficients 
              coeff 
PR           -.2404 
ATT           .5858 
PPB          -.0023 
Female        .0631 
Ever_Buy      .1323 
Q21          -.0279 
Q22          -.0980 
ENK          -.0585 
 
************************** TOTAL EFFECT MODEL 
**************************** 
OUTCOME VARIABLE: 
 PI 
 
Model Summary 
          R       R-sq        MSE          F        df1        df2          p 
      .6339      .4018      .4599    10.0740     7.0000   105.0000      .0000 
 
Model 
              coeff         se          t          p       LLCI       ULCI 
constant     4.0137      .6217     6.4565      .0000     2.7811     5.2463 
PR           -.5065      .0862    -5.8755      .0000     -.6774     -.3355 
PPB           .0595      .0936      .6354      .5266     -.1262      .2452 
Female        .2601      .1339     1.9434      .0546     -.0053      .5256 
Ever_Buy      .5032      .1453     3.4633      .0008      .2151      .7912 
Q21          -.0044      .0043    -1.0382      .3015     -.0129      .0040 
Q22           .0002      .0841      .0020      .9984     -.1667      .1670 
ENK          -.0413      .1247     -.3315      .7409     -.2886      .2059 
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Standardized coefficients 
              coeff 
PR           -.4742 
PPB           .0534 
Female        .1534 
Ever_Buy      .2774 
Q21          -.0831 
Q22           .0002 
ENK          -.0270 
 
 
************** TOTAL, DIRECT, AND INDIRECT EFFECTS OF X ON Y 
************** 
 
Total effect of X on Y 
     Effect         se          t          p       LLCI       ULCI       c_cs 
     -.5065      .0862    -5.8755      .0000     -.6774     -.3355     -.4742 
 
Direct effect of X on Y 
     Effect         se          t          p       LLCI       ULCI      c'_cs 
     -.2568      .0751    -3.4200      .0009     -.4057     -.1079     -.2404 
 
Indirect effect(s) of X on Y: 
        Effect     BootSE   BootLLCI   BootULCI 
ATT     -.2497      .0547     -.3561     -.1427 
 
Completely standardized indirect effect(s) of X on Y: 
        Effect     BootSE   BootLLCI   BootULCI 
ATT     -.2338      .0506     -.3284     -.1302 
 
*********** BOOTSTRAP RESULTS FOR REGRESSION MODEL PARAMETERS 
************ 
 
OUTCOME VARIABLE: 
 ATT 
 
              Coeff   BootMean     BootSE   BootLLCI   BootULCI 
constant     3.1887     3.1917      .5801     2.0237     4.3307 
PR           -.3740     -.3700      .0727     -.5114     -.2226 
PPB           .0929      .0885      .0903     -.0958      .2544 
Female        .2293      .2246      .1230     -.0198      .4645 
Ever_Buy      .3942      .3947      .1343      .1333      .6687 
Q21          -.0044     -.0043      .0045     -.0128      .0048 
Q22           .1602      .1588      .0759      .0079      .3064 
ENK           .0721      .0741      .1082     -.1379      .2873 
 
---------- 
 
OUTCOME VARIABLE: 
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 PI 
 
              Coeff   BootMean     BootSE   BootLLCI   BootULCI 
constant     1.8849     1.8850      .5272      .8895     2.9277 
PR           -.2568     -.2578      .0765     -.4108     -.1130 
ATT           .6676      .6595      .0817      .4919      .8189 
PPB          -.0025      .0024      .0755     -.1372      .1589 
Female        .1070      .1065      .1134     -.1125      .3339 
Ever_Buy      .2400      .2436      .1294     -.0108      .4947 
Q21          -.0015     -.0015      .0028     -.0073      .0039 
Q22          -.1068     -.1044      .0613     -.2240      .0214 
ENK          -.0895     -.0890      .1010     -.2939      .0991 
 
*********************** ANALYSIS NOTES AND ERRORS 
************************ 
 
Level of confidence for all confidence intervals in output: 
  95.0000 
 
Number of bootstrap samples for percentile bootstrap confidence intervals: 
  5000 
 
WARNING: Variables names longer than eight characters can produce incorrect output 
when some variables in the data file have the same first eight characters. Shorter 
variable names are recommended. By using this output, you are accepting all risk 
and consequences of interpreting or reporting results that may be incorrect. 
 
------ END MATRIX ----- 
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