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Abstract

:

Given their functionality, all smartphone brands are the same. Their similarities notwithstanding, they supply the same product at different prices in the same market. Strangely enough, the consumers do comply and willingly pay such price premiums. This study examines the mediation effect of price premium and brand preference on the causal impact of brand equity on sustainable purchase intention. The novelty of this study is in transforming the initial measures in a 5-point Likert scale into continuous values through a fuzzification and defuzzification process. Brand equity comprises three factors: brand awareness, perceived quality, and prestige value. Standardized questionnaire collected data in two countries (Taiwan and Indonesia) on two brands of smartphones (iPhone and HTC). Overall, 404 questionnaires were distributed in Taiwan, and 434 questionnaires were distributed in Indonesia. The data were analyzed by applying a structural equation model after conducting an exploratory and confirmatory factors analysis. In order to improve the estimations’ accuracy, the initial measures in a 5-point Likert scale were transformed into continuous values through a fuzzification and defuzzification process. The former consisted of assigning triangular fuzzy numbers, and the latter entailed assigning a center of gravity to each triangular fuzzy number and then extracting a random number from a normal distribution function based on the center of gravity. According to the results, price premium and brand preference exhibited significant mediation effects, with price premium having stronger effects than brand preference. Furthermore, the mediation effect was strongest for perceived quality and weakest for perceived prestige value.
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1. Introduction


At first, cell phones were luxurious products only accessible to the rich. They did not meet immediate needs, and the customers did not feel their absence. However, over a short period, especially after the introduction of smartphones, cell phones became an indispensable part of everybody’s daily life. Figure 1 illustrates HTC smartphone domestic sales and exports in 2010–2020 and Figure 2 depicts iPhone users and iPhones shipped worldwide (2010–2021) [1].



This phenomenon became even stronger after social media, such as Facebook, Instagram, and Twitter entered the mix [2]. Almost everybody now owns a product once possessed only by a few wealthy consumers. Some consumers have more than one smartphone. Moreover, in recent years, smartphone brands developed an identity-forming aspect. As a result, some brands could charge considerably higher price premiums than other brands.



At first glance, what comes to mind is the downward trend in consumption of HTC parallel to an upward trend in consumption of iPhone. In other words, while the former brand of smartphone has been losing popularity, the latter brand of smartphone is gaining popularity. While comparing similar models from the two brands, such as HTC U23 vs. iPhone 14, one could find little advantages in the latter relative to the former, one could see a substantial difference in prices (HTC: $499, iPhone: $799). Yet, iPhone 14 has shipped over 40 million units in the first quarter of 2023 alone. While given the trends in sales so far, HTC does not seem to fare as well. This begs the question that why HTC fails to attract the costumers despite its compatible quality and considerably lower prices. Therefore, the two brands are suitable candidates for a deeper comparison of brand equity and for assessing the role of price premium in forming purchase intention.



In the body of literature, the brand’s power is usually studied via the assessment of brand equity [3,4]. Brand awareness, perceived quality, and perceived prestige values form brand equity [5]. The literature suggests a significantly strong effect of brand equity on purchase intention. However, there is still room to analyze the roots through which the said effects are formed. Given the diversity of brands in the smartphone market and the much higher price premiums, even when some brands have the same quality as others, the question that comes to mind is, “how could these two factors affect the causal relationship between brand equity and purchase intention?’. Answering this question is the main objective of the present study.



In the realm of academic research, the current body of literature reveals a notable reliance on primary data obtained through the distribution of standardized questionnaires [6,7,8,9,10,11,12,13,14,15,16,17,18,19]. These studies commonly utilized a 5-point Likert scale encompassing response options ranging from “strongly disagree” to “strongly agree”. While this method is commonly used and bears the resemblance of a quantitative method, it is not without disadvantages. The results may not be objective. Some respondents will lean toward a neutral opinion or evaluation, while others might skew towards the extremes. Moreover, this method provides discrete measures and fails to account for relative numbers and the space between each two scale. Thus, methods, such as fuzzy set theory, have been applied in the literature to overcome said shortcomings [20,21].



However, in an effort to improve the accuracy and depth of the findings, this particular study endeavors to employ a fuzzification and defuzzification process [20,21]. This process involves transforming the crisp linguistic values, obtained through the Likert scale, into continuous values. By doing so, this study aims to capture a more nuanced representation of the respondents’ perceptions and opinions.



In quantitative studies, fuzzy set theory is an approach which is applied for the purpose of increasing the study’s accuracy. It follows at least one round of fuzzification (converting crisp values into triangular fuzzy numbers) and defuzzification (converting the three triangular fuzzy numbers into one number following different approaches, such as the center of gravity approach) process which converts discrete categorial or qualitative crisp values into continuous numeric values; hence, increasing the accuracy and efficiency of the estimations [20,21].



The fuzzification process aims to transform the discrete linguistic values obtained from the Likert scale (e.g., “strongly disagree”, “disagree”, “indifferent”, “agree”, and “strongly agree”) into fuzzy sets. Fuzzy sets allow for the representation of varying degrees of membership or truth values, acknowledging the uncertainty and ambiguity inherent in linguistic terms. This enables a more nuanced and comprehensive representation of the respondents’ perceptions and opinions.



Defuzzification, on the other hand, involves the reverse process of converting fuzzy sets back into crisp numerical values. It aims to extract meaningful and interpretable information from the fuzzy representation. Defuzzification techniques consider the degrees of membership obtained from the fuzzification process and convert them into crisp values that can be further analyzed statistically or used for decision-making purposes.



By employing the fuzzification and defuzzification process, this study seeks to bridge the gap between qualitative linguistic information and quantitative analysis. This approach enhances the accuracy and depth of the findings by capturing the uncertainties and shades of meaning present in the respondents’ answers. The utilization of this methodology contributes to the ongoing efforts to improve the rigor and validity of research findings by providing a more comprehensive understanding of the phenomenon under investigation [22,23]. More specifically, this research intents to answer the following questions:




	
How does brand equity impact sustainable purchase intention, and to what extent is this relationship mediated by price premium and brand preference?



	
What is the effect of transforming initial measures from a 5-point Likert scale into continuous values using a fuzzification and defuzzification process on the analysis of the causal impact of brand equity on sustainable purchase intention, mediated by price premium and brand preference?








Research question one delves into the impact of brand equity on sustainable purchase intention, while considering the potential mediating roles of price premium and brand preference. To answer this question, the direct relationship between brand equity and sustainable purchase intention, as well as the extent to which price premium and brand preference mediate this relationship, is examined. Exploring these interconnections provides a comprehensive understanding of the factors influencing consumers’ sustainable purchase decisions.



Research question two addresses the methodology aspect of this study. Here, the aim is to investigate the effect of transforming the initial Likert scale measurements into continuous values using a fuzzification and defuzzification process. By doing so, this study explores the impact of this transformation on the analysis of the causal relationship between brand equity, sustainable purchase intention, and the mediating variables of price premium and brand preference. This question highlights the novelty of this study and emphasizes the importance of employing an innovative methodology to enhance the precision of the results.



Overall, these research questions provide a clear direction for this study. They emphasize the importance of understanding the complex relationships between brand equity, sustainable purchase intention, and the mediating variables of price premium and brand preference. Additionally, the second research question highlights the unique contribution of this study by introducing a novel methodological approach to analyze the data.



The remainder of this paper will be as follows. First, the theoretical debate is reported, which forms the study’s conceptual framework and infers the study’s hypotheses. Second, the data, the methodology and the empirical model used for the study are discussed. Third, the findings of the empirical model, including pre and post-estimation processes and the main model, are reported. Finally, the conclusions are reported, including the discussion of the findings, their practical implications, and the current study’s limitations.




2. Theoretical Debate


This section provides a theoretical discussion of this study’s variables. It begins by forming the conceptual framework based on the literature on consumer preference when choosing between perfect substitutes, highlighting how a sustainable intent to purchase is formed in a market with two perfect substitutes. Afterward, borrowing from the body of literature on marketing studies, the variables are introduced and discussed. This is done because the present study’s empirical section endeavors to improve the typical methodology in the marketing literature for analyzing the factors affecting sustainable purchase intention. Finally, the study’s hypotheses are inferred.



2.1. Conceptual Framework


The purpose of this study is to examine the factors which affect the consumer’s preferences between two brands of smartphones, namely iPhone and HTC. The two brands are the same in essence and meet the exact needs. However, the desires they appease could be quite different. Furthermore, rarely if ever, will they be used as a bundle. In other words, consumers choose one or the other as their brand of choice. Consequently, they may be treated as perfect substitutes [24,25,26,27,28]. Therefore, the utility maximization problem for them would be as follows.


  M a x    U i  = a . i P h o n e + b . H T C    



(1)






  s . t .  










   I i  ≥  p 1  . i P h o n e +  p 2  . H T C    



(2)




where, Ui is the utility of consuming a smartphone for individual i; iPhone and HTC are the numbers of smartphone brands that consumer i consumes; Ii is individual i’s income; and p1 and p2 are each brand’s price. Finally, a and b are the intrinsic value the consumer assigns to either brand. Based on some simple algebra, the demand for iPhone can be written as a function of the consumer’s income, the iPhone’s price, the consumer’s intrinsic value for either brand and the number of other brands the consumer possesses. It will be as follows.


  i P h o n e =    I i     p 1    −  b a  H T C    



(3)







Given the linear structure of the utility function and the budget constraint for perfect substitutes, the argument is better depicted in a graphic manner as follows. Figure 3 provides such a depiction. It is a two-dimensional chart for Equations (1) and (2). The intersection of the black line, which is the budget constraint, and the grey line, which is the indifference curve, for the two brands for different prices of iPhone provides the respective points on Equation (3). It should be noted that since the two graphs are linear, the point of maximum utility for any given budget constraint would be either {0,HTC} or {iPhone,0}.



Consequently, the optimum solution to maximize the consumer’s utility would be a corner solution with the consumer choosing to use only one of the brands. The choice would be dependent on the equality or lack thereof between    b a    and      p 2     p 1      which depicts the two brands’ intrinsic value relative to their nominal value. The choice set for the two brands based on the two ratios can be graphically depicted as follows. Figure 4 has three distinct regions; the indifferent line (45 degrees) where the relative utility is equal to the relative price, making the costumer indifferent between the two options; above the 45 degree line where HTC has a clear preference over iPhone; and below the 45 degree line where iPhone has the preference over HTC. If b/a (the slope of the indifference curve) is greater than p2/p1 the maximum utility point will be {0,HTC}. On the other hand, if the opposite is true, the maximum utility can be achieved at {iPhone,0}. In case of equality, the two curves will be tangent to one another and any point will give the maximum utility.




2.2. Hypotheses Development


Casalegno et al. [32] studied the antecedents of green and sustainable purchase behavior. Latip et al. [33] discovered that an individual’s attitude, perceived social pressure, and perceived autonomy all affected their intention to make a sustainable purchase. In this study, the intrinsic value of the brands based on which the consumer makes their choice is measured as brand awareness, perceived quality and perceived prestige value. Furthermore, the nominal value of each brand is measured as brand preference and price premium. Finally, the continued demand for each brand is measured as sustainable purchase intention. Based on the existing body of literature, this section discusses the relation between said factors to infer this study’s hypotheses.



According to the literature, brand awareness can be defined as the consumer’s ability to distinguish a particular brand from a bundle of similar products [34]. In other words, brand awareness evaluates how strong a brand is in the consumer’s mind [35]. Brand awareness consists of two main features; brand recall and brand recognition [36]. The former refers to the consumer’s ability to recall the brand when browsing through similar products of different brands; the latter refers to the consumer’s ability to recognize the brand’s logo. Brand awareness is the ability of the consumer. As such, it has different extents for different consumers [37,38,39]. Brand awareness significantly affects the consumer’s sustainable purchase intention [40,41].



Another factor of interest in forming sustainable purchase intention is perceived quality. It is a motivating factor [42,43] which signifies the consumer’s subjective assessment of the brand’s quality [44]. However, it is a perception and, in essence, includes the consumer’s feelings regarding the brand of interest and the consumer’s knowledge. Furthermore, perceived quality comprises a comparative aspect [45,46]. In other words, perceived quality, at least in part, is formed through the consumer’s comparison between different brands. While perceived quality significantly affects the consumer’s intent [47,48], it is a perception. Therefore, to be significantly effective, the producers need to implant the said perception into the consumer’s mind. In other words, the consumer must be convinced of the product’s quality [49,50,51].



The consumer’s perceived prestige value is the next factor of interest in this study. The Merriam-Webster dictionary defines prestige as ‘weight or credit in general opinion’. In marketing, perceived prestige is the consumer’s judgment regarding the brand [10,52,53,54]. It is formed in the consumer’s mind to compare alternative brands [54]. It is a psychological concept [55] that directly relates to the consumer’s level of satisfaction [56,57]. According to the literature on marketing studies [58], perceived prestige significantly affects consumers’ intentions [59,60]. Moreover, in the case of high-value social target audiences, prestige exhibits more substantial effects. Smartphones are among the said products, the perceived prestige of which makes them unique from the consumer’s perspective [52,53].



The two mediating factors included in this study are brand preference and price premium. In simplest terms, brand preference signifies the extent of brand loyalty. It is based on brand awareness, perceived quality, and perceived prestige value [61,62,63]. These three constructs signify something known in the literature as brand equity [3,64]. The literature considers brand preference as a concept that forms the consumer’s choice [37,61,65]. Consequently, it boosts sales [66] by lessening the brand’s complexity [65]. To form the intent to make a purchase, the consumer must choose from a bundle of different brands [67,68]. Moreover, it is a significant bridge between brand equity (brand awareness, perceived prestige value and perceived quality) and sustainable purchase intention [69,70].



The other mediating effect in the current study is the price premium. It refers to the difference between the brand’s price and its alternatives [71]. As the body of literature suggests [6,7,8,9,10,11,12,13], the brand’s strength, stated in the form of brand equity, significantly affects the price premium the consumer is willing to pay for a specific brand [48,72]. On the other hand, studies show ample evidence that the price premium is a significant factor affecting consumers’ intentions [40]. In other words, on one hand, brand awareness, perceived prestige value, and perceived quality affect the threshold of the consumer’s acceptable price premium, while on the other hand, the level of the price premium that the market dictates, affects the consumer’s intention. Therefore, price premium could mediate between brand equity and sustainable purchase intention.



Overall, given the theoretical debate discussed in this section, the following hypotheses are formed and depicted in Figure 5.



H1. 

Brand preference is a significant mediatory factor for the effect of brand awareness on sustainable purchase intention.





H2. 

Price premium is a significant mediatory factor for the effect of brand awareness on sustainable purchase intention.





H3. 

Brand preference is a significant mediatory factor for the effect of perceived quality on sustainable purchase intention.





H4. 

Price premium is a significant mediatory factor for the effect of perceived quality on sustainable purchase intention.





H5. 

Brand preference is a significant mediatory factor for the effect of perceived value on sustainable purchase intention.





H6. 

Price premium is a significant mediatory factor for the effect of perceived value on sustainable purchase intention.







3. Data and Methodology


This section covers the study’s empirical aspect. It includes data discussion, the sampling procedure, the data gathering method, the introduction of the statistical model and the variables used in the model, and the methods for ensuring a more robust and efficient outcome.



3.1. Population and Sampling


The information for this study was acquired by distributing a standardized questionnaire to the general public in Taiwan and Indonesia. The sample size was chosen based on Cochran’s formula for sample size, which consists of the share of the population, the sample’s degree of confidence, and the normal distribution’s value for the said degree of confidence. According to the latest statistics available, by June 2022, 51.89% of Taiwanese cellphone users used either iPhones (50.46%) or HTCs (1.43%). In the case of Indonesia, the percentage was 10.45%, with 9.06% for iPhone and 1.39% for HTC. These figures indicate two main points. First, despite being a Taiwanese brand, HTC does not possess a considerable market share, while iPhone almost dominates Taiwan’s cellphone market. This is the rationale behind choosing Taiwan as part of the data source for this study. Although iPhone has a considerable edge over HTC in Taiwan, it does not seem to have the same dominance in the Indonesian market. Be that as it may, Indonesia is a huge consumer of smartphone brands (world’s 4th largest smartphone market). Yet, a brand which triumphed in a country with a strong competitor (Taiwan), fails substantially in Indonesia; hence, making the two countries the two ends of a spectrum when analyzing the brands under study. Second, given these stats and based on Cochran’s formula, the minimum sample size for Taiwan and Indonesia with a 95% degree of confidence would be 384 and 144, respectively. The study covers 404 participants in Taiwan and 434 in Indonesia, ensuring an acceptable minimum sample size.




3.2. The Questionnaire


The data for this study were gathered through the distribution of a standardized questionnaire. It covered the participants’ demographics, including their age, gender, level of education, employment status, and income level. It also asked them about the reasons behind their choice of the smartphone brand in the form of several questions. The questions are on a 5-point Likert scale covering the participants’ opinions regarding brand awareness, perceived quality, perceived prestige value, price premium, brand preferences, and sustainable purchase intention. Table 1 reports the questions and the references for each construct’s questions.



Table 2 reports the demographics of the participants. In Taiwan, 404 participants and in Indonesia, 434 participants were questioned. While 50% of each group was questioned with a focus on Apple, the other 50% were questioned with a focus on HTC. Furthermore, the samples in Taiwan and Indonesia consisted of 2 women for every man. Additionally, the majority of the sample consisted of 25-year-olds or younger people. As for the level of education, around 80% of participants in both countries possessed a university degree. Around 60% of participants in Taiwan and Indonesia were students. Finally, the data suggest that most of the participants in Taiwan belonged to the second income bracket, while in Indonesia, the income was distributed more evenly.




3.3. Empirical Model


This section covers the technical discussions of the empirical model used for this study.



3.3.1. Fuzzification and Defuzzification Process


As stated in the introduction, previous studies have applied a 5-point Likert scale questionnaire to gather the data. They then entered the crisp linguistic values from the questionnaire into a Structural Equation Model to test their hypotheses. Zadeh [86] was the first to criticize this method and raise severe reservations regarding the data’s accuracy and the results’ efficacy. Consequently, a new way of improving the data’s accuracy was born, i.e., fuzzification. In short, fuzzification converts a crisp quantity into a fuzzy quantity [87,88]. In the case of this study, the crisp quantities are the five common linguistic values in a 5-point Likert scale (totally disagree, disagree, indifferent, agree, and totally agree), and the fuzzy values are triangular fuzzy numbers [89,90]. The three values in each triangular fuzzy number are then transformed into a single integer through defuzzification [91]. This multi-level transformation process significantly improves the data’s accuracy and the estimations’ efficacy [92].



The data gathered via the questionnaire provided crisp and discrete values for each construct. The data were put through a fuzzification process to increase the results’ efficiency and accuracy. It was first introduced into the literature in 1965 by Zadeh. Since then, the concept and the process have evolved and are still evolving considerably. In this study, following the work of Chen and Hsieh [20], the 5-point Likert scale went through several fuzzification and defuzzification processes. Figure 6 depicts the said process.



The first step in the fuzzy procedure was to assign triangular fuzzy numbers to each crisp value. The respective TFNs (s, t, and u) for each linguistic and crisp value are reported in Table 3. The defuzzification process then transformed the triangular fuzzy numbers through two phases. First, each triangular fuzzy number was transformed into a center of gravity. This step was done based on the work of Chen and Hsieh [20] via the application of the following equation.


  C o  G i  =    s i  + 4  t i  +  u i   6   



(4)




where, s, t, and u are the lower, middle and upper values that construct the triangular fuzzy numbers for each crisp value, respectively. Afterward, said CoGs provided the means and standard deviations that were put into a normal membership function for each value. The membership function in this study was the normal distribution function which provided random stochastic numbers for each entry. The final values were extracted from the following equation [93], and each process’s relative measures are reported in Table 3.


  f    x i    =  1   σ i    2 π      e  −  1 2       x i  −  μ i     σ i           



(5)








3.3.2. Constructs, Factors and Variables


After the fuzzification and defuzzification process was conducted, the descriptive statistics for each construct were estimated. Overall, the average value for brand awareness was 0.6049 with a standard deviation of 0.3643. As for perceived quality, these figures were 0.6001 and 0.3186, respectively. Furthermore, considering perceived prestige value, the average was 0.5759 and the Std. Dev. was 0.3669. The price premium averaged at 0.46 with a Std. Dev. of 0.3229. The average for brand preference was 0.4359, and the Std. Dev. was 0.3290. Finally, the average and Std. Dev. for purchase intention were 0.4693 and 0.3567, respectively. The information presented in Table 4 includes the mean as well as the standard deviation for every single construct.






4. Empirical Results and Discussion


This section reports the results of the estimations of this study’s empirical model, including the pre and post-estimation tests required to ensure the results’ efficiency and accuracy.



4.1. Pre and Post-Estimation Tests


This section covers the findings of the empirical model. Given the use of factor analysis as the primary empirical model, first, via the application of the KMO’s measures and Bartlett’s test of sphericity, the suitability of the data for conducting a factor analysis was tested. Table 5 reports the said statistics plus the values for composite reliability (CR) and average variance extracted (AVE). The data are divided into two; one according to country (Taiwan, Indonesia), and one according to cellphone brand (HTC, iPhone). Based on the measures reported in Table 5, the data show acceptable values for CR and AVE for each group. Although several estimated AVEs are lower than the threshold (0.5) based on the work of Fornell and Larcker [94], the factors are still acceptable since the CR is above the acceptable threshold (0.6).



Furthermore, the reliability of the data gathered via the standardized questionnaire was tested by estimating Cronbach’s alpha for each factor and the total alpha. The results are reported in Table 6.



With values above 60%, the estimated alphas indicate adequate reliability. Afterward, the goodness of fit for the estimated CFA and SEM measures were tested. This has been done by assessing several estimates, including Chi-squared, GFI, CFI, TLI and RMSEA. Table 7 and Table 8 report the said estimates.




4.2. The Main Model and Test of Hypotheses


These measures indicate an adequate model. Therefore, the models’ final estimations were conducted to test the study’s main hypotheses. Table 9 reports the measures for testing the study’s hypotheses. According to the results, no significant mediation effect was found for the effect of brand awareness on sustainable purchase intention in Taiwan. Furthermore, while price premium showed a significant mediatory effect for the impact of perceived prestige value on sustainable purchase intention for iPhone, no significant mediatory effect was observed for HTC. Moreover, no significant effect was observed for brand preference as a mediator for the effect of perceived prestige value on sustainable purchase intention. In the case of Indonesia, other than the mediatory effect of price premium for perceived prestige value’s impact on purchase intention, the other estimates are statistically significant. Since the EFA results suggested inadequate factor loadings for perceived prestige value in the case of iPhone in Indonesia, the respective estimates for this factor are absent in Table 9. Overall, the mediatory effects were statistically insignificant for the mediatory effect of price premium between brand awareness and sustainable purchase intention and the mediatory effect of price premium and brand preference between perceived prestige value and sustainable purchase intention for the case of iPhone. In other cases, the mediatory effects were statistically significant for both mediatory factors (PP, and BP) between the three explanatory factors (BA, PQ, and PV) and the dependent factor (PI). The threshold for statistical significance was 90% and above.





5. Discussion, Implications, Conclusions and Limitations


5.1. Discussion


The primary purpose of this research is to examine the role that brand preference and price premium play in mediating the connection between brand equity and long-term intent to buy. This study is noteworthy for its innovative approach, which entails converting the original measures from a 5-point Likert scale to continuous values. A novel dimension is introduced to the analysis by employing fuzzification and defuzzification, allowing for a more thorough and accurate representation of the data. More specifically, this study intends to answer the following questions: (1). How does brand equity impact sustainable purchase intention, and to what extent is this relationship mediated by price premium and brand preference? and (2). What is the effect of transforming initial measures from a 5-point Likert scale into continuous values using a fuzzification and defuzzification process on the analysis of the causal impact of brand equity on sustainable purchase intention, mediated by price premium and brand preference?



The findings of this study shed light on the relationships between brand awareness (BA), perceived quality (PQ), perceived prestige value (PV), price premium (PP), brand preference (BP), and purchase intention in the context of smartphones [95,96,97]. The results indicate interesting variations across different countries and brands, revealing valuable insights into consumer behavior.



Starting with brand awareness, the study found no significant mediation effect in Taiwan for the relationship between brand awareness and purchase intention. This suggests that in Taiwan, other factors may have a more direct influence on consumers’ purchase decisions, and brand awareness alone may not be a strong predictor of purchase intention [98]. However, it is important to note that these findings may be specific to the context of Taiwan and may differ in other regions.



Moving on to perceived quality, the study found that in Taiwan, price premium exhibited higher mediation effects compared to brand preference. This suggests that consumers in Taiwan may be more influenced by the price they are willing to pay for a smartphone, rather than their brand preferences, when considering perceived quality and purchase intention. Interestingly, when analyzing specific brands, HTC showed a considerably stronger mediation effect than iPhone in Taiwan, indicating that the relationship between perceived quality, price premium, and purchase intention varies across different smartphone brands.



In Indonesia, the overall mediation effect of brand preference was stronger than that of price premium for the relationship between perceived quality and purchase intention. This suggests that in the Indonesian market, consumers’ brand preferences play a more significant role in influencing their purchase decisions based on perceived quality. However, when examining individual brands, the mediation effect of price premium was found to be higher for HTC, while the opposite was observed for iPhone. These findings highlight the brand-specific nature of consumer behavior and the varying impact of price premium and brand preference on purchase intention.



Regarding perceived prestige value, the study revealed that in Taiwan, the mediation effect of price premium was the only significant effect observed. This implies that in Taiwan, consumers may be more swayed by the monetary aspect, such as the perceived value associated with a higher price, rather than the prestige value alone when making smartphone purchase decisions. Conversely, in Indonesia, the only significant mediation effect was found for brand preference, indicating that consumers in this market may be more influenced by the brand’s image and reputation when considering perceived prestige value and purchase intention.



Overall, the results suggest that the physical aspect (perceived quality) and the monetary aspect (price premium) of smartphones hold stronger influence on purchase intention compared to perceived prestige value. This implies that consumers prioritize their needs over their desires when it comes to smartphone purchases.




5.2. Implications


5.2.1. Theoretical Implications


The present study has two lines of theoretical implication. One falls into the category of marketing ontology. The other falls into the category of statistical methodology. Overall, the results suggested a more substantial mediation effect for price premiums than brand preferences. This suggests a considerably high elasticity of substitution between the brands under study, which has been examined extensively in the body of literature [99]. It also aligns with the theory of relative consumption in economics [100] and the decoy effect in marketing [101]. According to the findings, consumers rarely make their choices without comparing the chosen brand with its competitors. As for methodological implications, the study’s findings do show a substantially high degree of estimation efficiency and accuracy which is evident in the p-values and Cronbach’s alphas. It becomes more evident when comparing the findings with that of previous studies of the same subject which did not go through the fuzzification process [102,103]. The following paragraphs detail theoretical implications of this study:




	
Advancing the understanding of brand equity: This study contributes to the theoretical understanding of brand equity by examining its causal impact on sustainable purchase intention. By investigating the mediation effects of price premium and brand preference, this study provides insights into the underlying mechanisms through which brand equity influences consumers’ sustainable purchase decisions. This expands the knowledge of how brand equity operates in the context of sustainability and also extends the existing theoretical frameworks.



	
Uncovering the role of price premium and brand preference as mediators: This study highlights the importance of considering price premium and brand preference as mediating factors between brand equity and sustainable purchase intention. By investigating their mediating effects, this study reveals the specific pathways through which brand equity influences consumers’ intentions to engage in sustainable purchasing practices. These findings contribute to the theoretical discussions on the interplay between brand equity, consumer preferences, and the willingness to pay a premium for sustainable products.



	
Understanding the hierarchy of factors influencing purchase intention: This study provides insights into the relative importance of different factors in shaping consumers’ purchase intentions in the context of smartphones. The findings suggest that perceived quality and price premium exert stronger mediation effects compared to perceived prestige value. This hierarchical understanding of factors influencing purchase intention adds depth to the existing theoretical models and underscores the significance of considering both functional and monetary aspects in consumer decision-making processes.



	
Methodological implications: This study introduces a novel methodological approach by transforming the Likert scale measurements into continuous values through fuzzification and defuzzification. This methodological innovation offers potential implications for future research, demonstrating how this transformation can enhance the precision and accuracy of data analysis. Thus, this study opens avenues for further exploration of alternative measurement techniques that allow for a more nuanced understanding of consumer behavior and perception.



	
Extending sustainable consumption theories: This study contributes to the field of sustainable consumption by examining the role of brand equity in influencing consumers’ sustainable purchase intention. By uncovering the specific mediating effects of price premium and brand preference, this study enriches theoretical frameworks related to sustainable consumption. The findings highlight the importance of brand-related factors in shaping sustainable purchase decisions and provide theoretical insights into consumer behavior in the context of sustainability.








Overall, the theoretical implications of this study lie in advancing the understanding of brand equity, uncovering the mediation effects of price premium and brand preference, understanding the hierarchy of factors influencing purchase intention, highlighting methodological innovations, and extending theories related to sustainable consumption. These implications contribute to the existing knowledge base and provide a foundation for future research in the areas of branding, consumer behavior, and sustainable consumption.




5.2.2. Practical Implications


This study’s results are most useful for marketing managers. Mainly, they could benefit those who focus on advertisement content. Given the results, this study suggests that ads would benefit more if they focused on the product’s quality and the needs it can best meet rather than on its desirability and the positive feeling it might induce. Furthermore, the findings support the argument that consumers are conscious of the product’s financial aspect. Therefore, the producers need to be able to justify the prime cost they demand their product. There is a vast spectrum of prices for different brands of smartphones that meet the exact needs. This study’s findings indicate that this high level of difference requires considerable justification. Practical implications of this study are multifaceted. Following are some of the practical implications of this study:




	
Product development and innovation: This study highlights the importance of integrating sustainability attributes into product development and innovation processes. Managers should prioritize the development of sustainable products that align with consumers’ preferences which will promote their sustainable purchase intentions. By incorporating eco-friendly materials, energy efficiency, or other sustainability features, companies can differentiate their products and attract sustainability-conscious consumers.



	
Marketing and communication strategies: The findings of this study indicate the significance of effectively communicating the sustainability benefits of products to the consumers. Managers should develop marketing and communication strategies that highlight the environmental and social impacts of their products. This includes utilizing various channels, such as social media, eco-labeling, and advertising campaigns, to convey the sustainable attributes of their products, thereby influencing consumers’ sustainable purchase intentions.



	
Partnerships and collaborations: Managers should consider forming partnerships and collaborations with suppliers, NGOs, or other organizations with expertise in sustainability. By collaborating with external entities, companies can gain insights, access resources, and leverage their credibility in the sustainability domain. These partnerships can enhance the company’s sustainability efforts and positively influence consumers’ perceptions and purchase intentions.



	
Pricing and value proposition: This study’s findings emphasize the role of price premium as a mediator between brand equity and sustainable purchase intention. Managers should carefully consider pricing strategies and ensure that the perceived value of sustainable products justifies any premium pricing. Companies can enhance consumers’ willingness to pay the premium by highlighting the superior quality, durability, or other unique attributes associated with their sustainable products.



	
Consumer education and awareness: Given the relatively weaker mediation effects of perceived prestige value compared to other factors, managers should focus on educating and raising consumer awareness regarding the importance of sustainability. By providing information about the environmental and social benefits of sustainable products, companies can help consumers make more informed choices and increase their sustainable purchase intentions.



	
Employee engagement and training: Managers should prioritize employee engagement and training on sustainability-related topics. By fostering a sustainability-oriented culture within the organization, employees can become advocates for sustainable practices and products. Companies should provide training programs that educate employees about sustainability principles and their role in promoting sustainable offerings to customers.



	
Continuous improvement and measurement: To ensure the effectiveness of sustainability initiatives and their impact on consumers’ purchase intentions, managers should establish mechanisms for continuous improvement and measurement. This involves regularly monitoring key performance indicators related to sustainable product sales, consumer feedback, and market trends. By analyzing data and feedback, companies can identify areas for improvement, make informed decisions, and adapt their strategies accordingly.








In summary, the practical implications derived from this study suggest that managers should focus on product development and innovation, develop effective marketing and communication strategies, form partnerships and collaborations, carefully consider pricing and value proposition, prioritize consumer education and awareness, engage and train employees, and establish mechanisms for continuous improvement and measurement. By implementing these practical strategies, companies can effectively promote sustainable products, influence consumers’ purchase intentions, and contribute to a more sustainable future.




5.2.3. Managerial Implications


Managerial implications of this study are as follows:




	
Developing brand equity strategies: The findings of this study highlight the importance of brand equity in influencing consumers’ sustainable purchase intentions. Managers can leverage this insight by investing in brand-building activities that enhance brand awareness, perceived quality, and perceived prestige value. By strengthening brand equity, companies can increase their appeal to sustainability-conscious consumers and drive sustainable purchase intentions.



	
Pricing strategies: This study reveals the mediating role of price premium in the relationship between brand equity and sustainable purchase intention. Managers can strategically employ pricing strategies that align with consumers’ perceptions of quality and sustainability. By justifying a premium price through a strong brand equity and emphasizing the sustainable attributes of their products, companies can enhance consumers’ willingness to pay the premium and drive sustainable purchase intentions.



	
Brand preference cultivation: This study emphasizes the significance of brand preference as a mediator between brand equity and sustainable purchase intention. Managers should focus on building strong brand–customer relationships and fostering positive brand associations. By creating meaningful connections with consumers and cultivating brand loyalty, companies can enhance brand preference, thereby positively influencing consumers’ sustainable purchase intentions.



	
Market segmentation: This study’s findings on the variations in mediation effects across different countries and brands indicate the importance of market segmentation. Managers should consider country-specific and brand-specific factors when developing marketing strategies. By understanding the unique preferences and the behaviors of target markets, companies can tailor their messaging, pricing, and product offerings to effectively influence sustainable purchase intentions.



	
Communicating sustainability benefits: This study underscores the significance of communicating the sustainability benefits of products to consumers. Managers should highlight the environmental and social advantages of their products in their marketing communications. By effectively conveying the positive impact of their products on sustainability, companies can enhance brand equity and influence consumers’ sustainable purchase intentions.



	
Collaboration with sustainability initiatives: Given the importance of sustainability in shaping consumers’ purchase intentions, managers should consider collaborating with relevant sustainability initiatives or organizations. By partnering with recognized sustainability programs, companies can further enhance their brand equity and credibility in the sustainability domain. Such collaborations can positively influence consumers’ perceptions and increase their inclination to engage in sustainable purchasing.



	
Continuous monitoring and adaptation: Consumer preferences and behaviors regarding sustainability are continually evolving. Managers should stay attuned to market trends, conduct regular consumer research, and adapt their strategies accordingly. By continuously monitoring consumer perceptions, preferences, and purchase intentions, companies can make informed decisions and ensure that their strategies remain aligned with changing consumer demands.








In summary, the managerial implications derived from this study suggest that managers should focus on building strong brand equity, strategically pricing their products, cultivating brand preference, segmenting their markets, communicating sustainability benefits, collaborating with sustainability initiatives, and continuously monitoring and adapting their strategies. By incorporating these insights into their decision-making processes, managers can effectively influence consumers’ sustainable purchase intentions and drive business success in the context of sustainability.





5.3. Conclusions


The main factors of interest in this study were brand awareness (BA), perceived quality (PQ), and perceived prestige value (PV). Furthermore, the mediators in this study were price premium (PP) and brand preference (BP). As the results indicate, no significant mediation effect was observed in the case of Taiwan for the effect of brand awareness on sustainable purchase intention. Furthermore, in the case of Indonesia, the overall mediation effect of brand preference was more substantial than that of the price premium. However, when divided by brand, more substantial mediation effects for price premium and brand preference were observed for iPhone.



Considering the effect of perceived quality on purchase intention, in the case of Taiwan, price premium exhibited higher mediation effects. The mediation effect was considerably stronger (nearly twice) for HTC than iPhone. In the case of Indonesia, the overall effect of brand preference as a mediator between perceived quality and purchase intention was higher than the mediatory effect of the price premium. However, the mediatory effect of price premium was higher for HTC. For iPhone in Indonesia, the opposite was observed.



As for the effect of perceived prestige value (PV), the mediation effect for price premium was the only significant effect in Taiwan. In the case of Indonesia, the only significant mediation effect was observed for brand preference. Furthermore, the effect was strongest for perceived quality, followed by brand awareness and it was the weakest for perceived prestige value. In other words, the results suggest that while the prestige value of smartphones was a significant factor, the physical (quality) and the monetary (price premium) aspects of the smartphones were the most vital factors when it came to forming the intent to purchase a smartphone. The results support the argument that the needs for which one purchases a smartphone are more important than the desires a smartphone meet.



In conclusion, this study contributes to the existing literature by highlighting the varying mediation effects of price premium and brand preference on the relationships between brand awareness, perceived quality, perceived prestige value, and purchase intention in the smartphone industry. The findings emphasize the significance of considering country-specific and brand-specific factors in understanding consumer behavior, thereby offering valuable implications for marketing practices and strategies in the ever-evolving smartphone market.




5.4. Limitations and Suggestions for Further Studies


This study was an endeavor to examine the mediation effect of price premium and brand preference on the causal effect of brand awareness, perceived quality, and perceived prestige value on smartphone purchase intention in Taiwan and Indonesia. The brands under study were iPhone and HTC. It is important to acknowledge the limitations of this study, such as the focus on specific countries and brands. Further research could explore additional factors and investigate other contexts to gain a more comprehensive understanding of consumer behavior in the smartphone market. Nonetheless, these findings provide valuable insights for smartphone manufacturers and marketers seeking to develop effective strategies to influence consumers’ purchase decisions.



Several aspects beg the need for future studies. First, other smartphone brands could enhance the findings of future studies. Second, this study was conducted via a standardized questionnaire that evaluated the participants’ perceptions. The findings could be complemented with a study on the actual smartphone market developments. Finally, this study was conducted at a single point in time. In future studies, a follow-up method would enhance the findings by including a time dimension. On methodological ends, the present study based its fuzzification process on a traditional approach (TFNs and CoG) and then built its innovation (Random Normal Values). However, as the fuzzy set theory has evolved extensively since its introduction in 1965, more novel approaches to fuzzification, such as spherical fuzzy sets [103], could enhance the findings of future studies.
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Figure 1. HTC smartphones domestic sales and exports 2010–2020. Source: [1]. 
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Figure 2. iPhone users and iPhones shipped worldwide (2010–2021). Source: [1]. 
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Figure 3. The utility function and budget constraint for perfect substitutes. Source. Research inference based on [29,30,31]. 
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Figure 4. The choice set for iPhone and HTC. Source. Research inference based on [29,30,31]. 
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Figure 5. The study’s theoretical framework. Source. Research inference. 
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Figure 6. The fuzzification and defuzzification process. Source. Research estimations. 
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Table 1. The questionnaire’s constructs.






Table 1. The questionnaire’s constructs.





	
Factor

	
Construct

	
Question

	
Reference






	
Brand Awareness (BA)

	
BA1

	
I am aware of Apple/HTC.

	
[6,73,74,75]




	
BA2

	
When I think of smartphones, Apple/HTC is one of the brands that come to mind.




	
BA3

	
Apple/HTC is a brand of smartphone I am very familiar.




	
BA4

	
I know what Apple/HTC looks like.




	
Perceived Quality (PQ)

	
PQ1

	
Apple/HTC offers very good quality products.

	
[7,8,76]




	
PQ2

	
Apple/HTC offers products of consistent quality.




	
PQ3

	
Apple/HTC offers reliable products.




	
PQ4

	
Apple/HTC offers products with quality features.




	
Perceived Prestige Value (PV)

	
PV1

	
Apple/HTC is a prestigious product.

	
[9,10,77,78]




	
PV2

	
Apple/HTC has a high status.




	
PV3

	
Apple/HTC is upscale among my friends.




	
Price Premium (PP)

	
PP1

	
Apple/HTC is a good value for the money.

	
[11,79,80,81]




	
PP2

	
The price of Apple/HTC is acceptable.




	
PP3

	
Buying Apple/HTC is money well spent.




	
Brand Preferences (BP)

	
BP1

	
I like Apple/HTC better than other brands of smartphones.

	
[12,82,83]




	
BP2

	
I would use Apple/HTC more than other brands of smartphones.




	
BP3

	
In smartphones, Apple/HTC is my preferred brand.




	
Purchase Intention (PI)

	
PI1

	
Apple/HTC is one of the preferred brands I want to buy.

	
[13,84,85]




	
PI2

	
I would definitely buy Apple/HTC in the future.




	
PI3

	
I would seriously consider buying Apple/HTC.








Source. Research inference based on the mentioned studies.
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Table 2. Demographics of respondents.






Table 2. Demographics of respondents.





	

	

	
Taiwan

	
Indonesia

	
Total




	

	

	

	

	
iPhone

	
HTC

	

	

	
iPhone

	
HTC

	

	

	
iPhone

	
HTC






	
Profile

	
Categories

	
#

	
%

	
#

	
%

	
#

	
%

	
#

	
%

	
#

	
%

	
#

	
%

	
#

	
%

	
#

	
%

	
#

	
%




	
Gender

	
Female

	
255

	
63.12

	
119

	
58.91

	
136

	
67.33

	
264

	
60.83

	
131

	
60.37

	
133

	
61.29

	
519

	
61.93

	
250

	
59.67

	
269

	
64.20




	

	
Male

	
149

	
36.88

	
83

	
41.09

	
66

	
32.67

	
170

	
39.17

	
86

	
39.63

	
84

	
38.71

	
319

	
38.07

	
169

	
40.33

	
150

	
35.80




	

	
Total

	
404

	
100

	
202

	
100

	
202

	
100

	
434

	
100

	
217

	
100

	
217

	
100

	
838

	
100

	
419

	
100

	
419

	
100




	
Age

	
20 below

	
133

	
32.92

	
69

	
34.16

	
64

	
31.68

	
96

	
22.12

	
50

	
23.04

	
46

	
21.20

	
229

	
27.33

	
119

	
28.40

	
110

	
26.25




	

	
21 to 25

	
222

	
54.95

	
117

	
57.92

	
105

	
51.98

	
250

	
57.60

	
123

	
56.68

	
127

	
58.53

	
472

	
56.32

	
240

	
57.28

	
232

	
55.37




	

	
26 to 30

	
24

	
5.94

	
6

	
2.97

	
18

	
8.91

	
69

	
15.90

	
30

	
13.82

	
39

	
17.97

	
93

	
11.10

	
36

	
8.59

	
57

	
13.60




	

	
31 and above

	
25

	
6.19

	
10

	
4.95

	
15

	
7.43

	
19

	
4.38

	
14

	
6.45

	
5

	
2.30

	
44

	
5.25

	
24

	
5.73

	
20

	
4.77




	

	
Total

	
404

	
100

	
202

	
100

	
202

	
100

	
434

	
100

	
217

	
100

	
217

	
100

	
838

	
100

	
419

	
100

	
419

	
100




	
Education

	
Senior High School

	
17

	
4.21

	
8

	
3.96

	
9

	
4.46

	
53

	
12.21

	
26

	
11.98

	
27

	
12.44

	
70

	
8.35

	
34

	
8.11

	
36

	
8.59




	

	
Bachelor

	
343

	
84.90

	
176

	
87.13

	
167

	
82.67

	
327

	
75.35

	
165

	
76.04

	
162

	
74.65

	
670

	
79.95

	
341

	
81.38

	
329

	
78.52




	

	
Master

	
41

	
10.15

	
16

	
7.92

	
25

	
12.38

	
48

	
11.06

	
23

	
10.60

	
25

	
11.52

	
89

	
10.62

	
39

	
9.31

	
50

	
11.93




	

	
PhD

	
3

	
0.74

	
2

	
0.99

	
1

	
0.50

	
6

	
1.38

	
3

	
1.38

	
3

	
1.38

	
9

	
1.07

	
5

	
1.19

	
4

	
0.95




	

	
Total

	
404

	
100

	
202

	
100

	
202

	
100

	
434

	
100

	
217

	
100

	
217

	
100

	
838

	
100

	
419

	
100

	
419

	
100




	
Occupation

	
Student

	
322

	
79.70

	
168

	
83.17

	
154

	
76.24

	
252

	
58.06

	
127

	
58.53

	
125

	
57.60

	
574

	
68.50

	
295

	
70.41

	
279

	
66.59




	

	
Employee

	
61

	
15.10

	
25

	
12.38

	
36

	
17.82

	
140

	
32.26

	
70

	
32.26

	
70

	
32.26

	
201

	
23.99

	
95

	
22.67

	
106

	
25.30




	

	
Self-Employed

	
15

	
3.71

	
7

	
3.47

	
8

	
3.96

	
30

	
6.91

	
14

	
6.45

	
16

	
7.37

	
45

	
5.37

	
21

	
5.01

	
24

	
5.73




	

	
Housework

	
6

	
1.49

	
2

	
0.99

	
4

	
1.98

	
12

	
2.76

	
6

	
2.76

	
6

	
2.76

	
18

	
2.15

	
8

	
1.91

	
10

	
2.39




	
Income

	
Total

	
404

	
100

	
202

	
100

	
202

	
100

	
434

	
100

	
217

	
100

	
217

	
100

	
838

	
100

	
419

	
100

	
419

	
100




	

	
<1 M

	
105

	
25.99

	
56

	
27.72

	
49

	
24.26

	
38

	
8.76

	
24

	
11.06

	
14

	
6.45

	
143

	
17.06

	
80

	
19.09

	
63

	
15.04




	

	
1 to 3 M

	
213

	
52.72

	
104

	
51.49

	
109

	
53.96

	
120

	
27.65

	
60

	
27.65

	
60

	
27.65

	
333

	
39.74

	
164

	
39.14

	
169

	
40.33




	

	
3 to 5 M

	
53

	
13.12

	
25

	
12.38

	
28

	
13.86

	
126

	
29.03

	
61

	
28.11

	
65

	
29.95

	
179

	
21.36

	
86

	
20.53

	
93

	
22.20




	

	
5–8 M

	
22

	
5.45

	
10

	
4.95

	
12

	
5.94

	
91

	
20.97

	
46

	
21.20

	
45

	
20.74

	
113

	
13.48

	
56

	
13.37

	
57

	
13.60




	

	
>8 M

	
11

	
2.72

	
7

	
3.47

	
4

	
1.98

	
59

	
13.59

	
26

	
11.98

	
33

	
15.21

	
70

	
8.35

	
33

	
7.88

	
37

	
8.83




	

	
Total

	
404

	
100

	
202

	
100

	
202

	
100

	
434

	
100

	
217

	
100

	
217

	
100

	
838

	
100

	
419

	
100

	
419

	
100








Source. Research estimations.
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Table 3. The fuzzification and defuzzification key measures.
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	Linguistic Value
	Crisp Value
	s
	t
	u
	CoG
	    Mean   (  μ i  )    
	    Std .   Dev .   (  σ i  )    





	Totally Disagree
	1
	0.000
	0.000
	0.250
	0.042
	0.021
	0.021



	Disagree
	2
	0.000
	0.250
	0.500
	0.250
	0.146
	0.104



	Indifferent
	3
	0.250
	0.500
	0.750
	0.500
	0.375
	0.125



	Agree
	4
	0.500
	0.750
	1.000
	0.750
	0.625
	0.125



	Totally Agree
	5
	0.750
	1.000
	1.000
	0.958
	0.979
	0.021







Source. Research estimates based on Chen and Hsieh (2000) [20].
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Table 4. The factors, constructs, unit of measurement, means, and standard deviation.






Table 4. The factors, constructs, unit of measurement, means, and standard deviation.





	
Factor

	
Construct

	
Mean

	
Std. Dev.

	
Min

	
Max






	
Brand Awareness (BA)

	
BA1

	
0.5638

	
0.3680

	
0.0001

	
1.0392




	
BA2

	
0.6125

	
0.3672

	
0.0003

	
1.0392




	
BA3

	
0.6445

	
0.3621

	
0.0002

	
1.0390




	
BA4

	
0.5986

	
0.3601

	
0.0015

	
1.0405




	
Perceived Quality (PQ)

	
PQ1

	
0.6185

	
0.3189

	
0.0009

	
1.0271




	
PQ2

	
0.5651

	
0.3142

	
0.0002

	
1.0343




	
PQ3

	
0.6009

	
0.3157

	
0.0014

	
1.0325




	
PQ4

	
0.6157

	
0.3254

	
0.0001

	
1.0448




	
Perceived prestige value (PV)

	
PV1

	
0.5812

	
0.3660

	
0.0000

	
1.0372




	
PV2

	
0.5904

	
0.3647

	
0.0016

	
1.0425




	
PV3

	
0.5560

	
0.3700

	
0.0007

	
1.0218




	
Price Premium (PP)

	
PP1

	
0.5013

	
0.3369

	
0.0010

	
1.0292




	
PP2

	
0.4313

	
0.3103

	
0.0000

	
1.0304




	
PP3

	
0.4476

	
0.3214

	
0.0005

	
1.0354




	
Brand Preferences (BP)

	
BP1

	
0.4814

	
0.3243

	
0.0004

	
1.0495




	
BP2

	
0.4592

	
0.3169

	
0.0001

	
1.0239




	
BP3

	
0.4797

	
0.3241

	
0.0005

	
1.0348




	
Purchase Intention (PI)

	
PI1

	
0.4521

	
0.3571

	
0.0002

	
1.0368




	
PI2

	
0.4720

	
0.3601

	
0.0005

	
1.0447




	
PI3

	
0.4839

	
0.3528

	
0.0001

	
1.0347








Source. Research estimations based on data extracted from distributed questionnaire.
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Table 5. Test of composite reliability and convergent validity.
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	Country
	Product
	KMO
	Bartlett
	p-Value
	
	CR
	AVE
	Omitted Constructs





	Taiwan
	
	0.925
	6042.098
	0.000
	BA
	0.883
	0.655
	



	
	
	
	
	
	PQ
	0.836
	0.561
	



	
	
	
	
	
	PV
	0.845
	0.645
	



	
	
	
	
	
	PP
	0.833
	0.625
	



	
	
	
	
	
	BP
	0.886
	0.721
	



	
	
	
	
	
	PI
	0.858
	0.668
	



	
	iPhone
	0.777
	1759.144
	0.001
	BA
	0.852
	0.592
	



	
	
	
	
	
	PQ
	0.847
	0.582
	



	
	
	
	
	
	PV
	0.816
	0.598
	



	
	
	
	
	
	PP
	0.830
	0.622
	



	
	
	
	
	
	BP
	0.878
	0.706
	



	
	
	
	
	
	PI
	0.887
	0.724
	



	
	HTC
	0.890
	2780.499
	0.000
	BA
	0.875
	0.640
	



	
	
	
	
	
	PQ
	0.801
	0.503
	



	
	
	
	
	
	PV
	0.857
	0.669
	



	
	
	
	
	
	PP
	0.712
	0.452
	



	
	
	
	
	
	BP
	0.853
	0.495
	



	
	
	
	
	
	PI
	0.862
	0.676
	



	Indonesia
	
	0.967
	9502.255
	0.000
	BA
	0.863
	0.612
	BP2



	
	
	
	
	
	PQ
	0.776
	0.465
	



	
	
	
	
	
	PV
	0.795
	0.564
	



	
	
	
	
	
	PP
	0.791
	0.562
	



	
	
	
	
	
	BP
	0.741
	0.364
	



	
	
	
	
	
	PI
	0.811
	0.590
	



	
	iPhone
	0.924
	3085.681
	0.000
	BA
	0.587
	0.416
	BA3, BA4, PV1, PV2, PV3, BP2



	
	
	
	
	
	PQ
	0.666
	0.333
	



	
	
	
	
	
	PV
	-
	-
	



	
	
	
	
	
	PP
	0.856
	0.665
	



	
	
	
	
	
	BP
	0.882
	0.605
	



	
	
	
	
	
	PI
	0.704
	0.442
	



	
	HTC
	0.889
	2286.269
	0.000
	BA
	0.849
	0.587
	PP1, PP3



	
	
	
	
	
	PQ
	0.828
	0.548
	



	
	
	
	
	
	PV
	0.789
	0.557
	



	
	
	
	
	
	PP
	0.908
	0.908
	



	
	
	
	
	
	BP
	0.821
	0.437
	



	
	
	
	
	
	PI
	0.740
	0.498
	



	Total
	
	0.948
	13,440.85
	0.000
	BA
	0.878
	0.642
	



	
	
	
	
	
	PQ
	0.668
	0.335
	



	
	
	
	
	
	PV
	0.857
	0.666
	



	
	
	
	
	
	PP
	0.706
	0.445
	



	
	
	
	
	
	BP
	0.720
	0.461
	



	
	
	
	
	
	PI
	0.796
	0.566
	



	
	iPhone
	0.777
	1759.144
	0.001
	BA
	0.852
	0.592
	



	
	
	
	
	
	PQ
	0.847
	0.582
	



	
	
	
	
	
	PV
	0.816
	0.598
	



	
	
	
	
	
	PP
	0.830
	0.622
	



	
	
	
	
	
	BP
	0.878
	0.706
	



	
	
	
	
	
	PI
	0.887
	0.724
	



	
	HTC
	0.908
	5117.495
	0.000
	BA
	0.897
	0.686
	



	
	
	
	
	
	PQ
	0.784
	0.476
	



	
	
	
	
	
	PV
	0.831
	0.622
	



	
	
	
	
	
	PP
	0.533
	0.276
	



	
	
	
	
	
	BP
	0.843
	0.476
	



	
	
	
	
	
	PI
	0.820
	0.606
	







Source. Research estimations based on data extracted from distributed questionnaire.
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Table 6. Cronbach’s alpha reliability analysis.
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Taiwan

	
Indonesia

	
Total




	

	
Both

	
iPhone

	
HTC

	
Both

	
iPhone

	
HTC

	
Both

	
iPhone

	
HTC






	
BA

	
83.73%

	
78.16%

	
83.48%

	
92.15%

	
78.34%

	
80.40%

	
89.80%

	
77.83%

	
87.60%




	
PQ

	
90.45%

	
80.40%

	
84.37%

	
91.60%

	
84.13%

	
80.05%

	
91.09%

	
82.47%

	
82.73%




	
PV

	
91.99%

	
70.39%

	
78.81%

	
93.36%

	
70.43%

	
81.44%

	
92.68%

	
69.96%

	
80.23%




	
PP

	
85.04%

	
79.73%

	
80.80%

	
81.01%

	
86.44%

	
65.74%

	
82.40%

	
83.40%

	
73.34%




	
BP

	
89.39%

	
85.96%

	
87.86%

	
92.16%

	
87.16%

	
85.89%

	
91.10%

	
87.95%

	
88.40%




	
PI

	
93.63%

	
89.19%

	
90.13%

	
91.11%

	
91.52%

	
77.30%

	
92.38%

	
90.35%

	
83.54%




	
Total

	
94.31%

	
81.57%

	
90.75%

	
96.81%

	
93.21%

	
90.79%

	
95.88%

	
90.65%

	
90.94%








Source. Research estimations based on data extracted from distributed questionnaire.
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Table 7. Goodness of fit for confirmatory factor analysis (CFA).
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Taiwan

	

	

	
Indonesia

	

	

	
Total

	

	




	

	
Both

	
iPhone

	
HTC

	
Both

	
iPhone

	
HTC

	
Both

	
iPhone

	
HTC






	
Chi-Squared

	
331.506

	
230.361

	
266.404

	
393.141

	
232.872

	
261.682

	
529.127

	
230.361

	
380.949




	
df

	
155

	
155

	
155

	
155

	
155

	
155

	
155

	
155

	
155




	
p-Value

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000




	
GFI

	
0.927

	
0.904

	
0.890

	
0.916

	
0.907

	
0.892

	
0.942

	
0.904

	
0.916




	
CFI

	
0.970

	
0.954

	
0.944

	
0.969

	
0.963

	
0.937

	
0.972

	
0.954

	
0.941




	
TLI

	
0.964

	
0.944

	
0.932

	
0.962

	
0.955

	
0.923

	
0.966

	
0.944

	
0.928




	
RMSEA

	
0.053

	
0.049

	
0.060

	
0.060

	
0.048

	
0.056

	
0.054

	
0.049

	
0.059








Source. Research estimations based on data extracted from distributed questionnaire.
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Table 8. Goodness of fit for the SEM estimates.






Table 8. Goodness of fit for the SEM estimates.





	

	
Taiwan

	

	
Indonesia

	

	
Total




	

	
Both

	
iPhone

	
HTC

	
Both

	
iPhone

	
HTC

	
Both

	
iPhone

	
HTC






	
Chi-Squ

	
338.903

	
230.792

	
487.661

	
791.151

	
382.326

	
408.711

	
559.702

	
230.792

	
631.376




	
df

	
156

	
156

	
216

	
216

	
216

	
216

	
156

	
156

	
216




	
p-Value

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000

	
0.000




	
GFI

	
0.926

	
0.904

	
0.821

	
0.843

	
0.869

	
0.856

	
0.938

	
0.904

	
0.881




	
CFI

	
0.969

	
0.954

	
0.897

	
0.939

	
0.944

	
0.909

	
0.970

	
0.954

	
0.916




	
TLI

	
0.963

	
0.944

	
0.880

	
0.929

	
0.934

	
0.894

	
0.963

	
0.944

	
0.902




	
RMSEA

	
0.054

	
0.049

	
0.079

	
0.078

	
0.060

	
0.064

	
0.056

	
0.049

	
0.068








Source. Research estimations based on data extracted from distributed questionnaire.
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Table 9. Hypotheses results.






Table 9. Hypotheses results.





	
Hypotheses

	
Explanatory

Variable

	
Mediator

	
Taiwan

	
Indonesia

	
Total




	
Both

	
iPhone

	
HTC

	
Both

	
iPhone

	
HTC

	
Both

	
iPhone

	
HTC






	
H1

	
BA

	
PP

	
−0.009

	
−0.005

	
−0.054

	
0.115 ***

	
0.330 ***

	
0.213 ***

	
0.025

	
0.337 ***

	
−0.062 **




	
H2

	

	
BP

	
−0.007

	
−0.013

	
−0.017

	
0.198 ***

	
0.256 ***

	
0.178 *

	
0.110 ***

	
0.096 *

	
0.104 ***




	
H3

	
PQ

	
PP

	
0.375 ***

	
0.255 **

	
0.527 ***

	
0.249 ***

	
0.304 **

	
0.809 ***

	
0.353 ***

	
0.323 **

	
0.330 ***




	
H4

	

	
BP

	
0.209 ***

	
0.249 **

	
0.505 ***

	
0.274 ***

	
0.352 ***

	
0.239 **

	
0.317 ***

	
0.286 **

	
0.354 ***




	
H5

	
PV

	
PP

	
0.171 ***

	
0.230 *

	
0.095

	
−0.025

	

	
−0.049

	
0.047 *

	
−0.048

	
0.095 *




	
H6

	

	
BP

	
0.015

	
0.000

	
0.123

	
0.115 **

	

	
0.464 ***

	
0.107 ***

	
−0.004

	
0.256 ***








Source. Research estimations based on data extracted from distributed questionnaire. Note: *** 99%, ** 95%, * 90%; Dependent variable PI.
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