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Abstract

:

In this study, we focus on the innovation resistance that has appeared in the process of accepting changed information technology services after the COVID-19 pandemic. Based on a survey of property technology (PropTech) service users in Korea, this study proposes an extended technology acceptance model that considers the antecedent variables of the information systems success model to implement a standard PropTech service platform, and analyzes the influence of the selected parameters. Service quality was applied as the antecedent variable to define system quality and service standards, considering the establishment of the service standards process suggested by the company. The selected parameters were the demand for the personalization of the service and the resistance to innovation, which implies the degree to which consumers refuse to accept new technologies. To this end, we conducted a questionnaire survey of 524 PropTech users from 11 October 2021 to 15 November 2021. This study analyzes the factors affecting consumers’ continued use intention in order to derive the service standardization of PropTech operations, and presents the mediating effects of innovation resistance and personalization to derive the implications for service standardization. The implications of this study are as follows: first, the possibility of innovation resistance in the PropTech service sector and its mechanisms are presented. Second, the necessity of redefining the quality dimension is proposed. Finally, we identify that additional research on innovation resistance to PropTech services is needed.
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1. Introduction


Owing to the COVID-19 pandemic, the use of information systems in purchasing activities has become widespread. In the early stage of Amazon’s e-commerce business, books that were low-involvement products were selected as trading products. As consumers have become accustomed to purchasing products online, the role of e-commerce has expanded, reaching even to the selection of several high-involvement products, such as insurance, jewelry, medical services, and real estate. Low-involvement products with relatively low anxiety levels vis à vis purchase results can be sold continuously through marketing methods with repetitive exposure. However, many factors influence the selection process of the consumer when making purchase decisions regarding high-involvement products with high consumer interest and high perceived risk [1]. Thus, consumers’ innovation resistance (IR) to the purchasing decision-making process increases for high-involvement products. Considering that failure to make good purchasing decisions for high-involvement products causes great losses, it is natural for consumers to engage in progressive information searching activities. In addition, the consumers of high-involvement products tend to research the product in detail; thus, they educate themselves with detailed explanations of the product or recommendations from experts [2,3].



Service standards are a set of guidelines that reflect different situations in customer management and help to reduce the errors caused by individual customers [4]. Setting this guideline is effective in achieving consistency in service quality. When a customer purchases a service, the potential risk associated with the purchase may be higher than expected. This discrepancy can be attributed to the characteristics of service as a purchase. Service quality is highly dependent on people; therefore, the accompanying risks when providing services should be minimized through service production quality. Moreover, service standardization facilitates communication by providing a clear outline of the roles and responsibilities of an organization. Standardization encourages the better performance of both management of employees and, by maintaining service quality, it helps to acquire customers’ trust. Therefore, it is imperative to conceptualize an effective and systematic service quality standardization method [5].



This study focuses on the IR to information technology (IT) service acceptance, which has changed since the onset of the COVID-19 pandemic. In addition, personalization has been considered as another variable that contrasts with IR. Considering both system and service quality as antecedent factors that influence IR and personalization, a research model on the continuous intention to use IT services for high-involvement products has been suggested. Accordingly, we collected samples of people who use property technology services to acquire property.



This study proposes an extended technology acceptance model (TAM) that considers the preceding variables of the information systems (IS) success model to implement the standard platform for services. We believe that data analysis based on service users can verify the mediating effects of the proposed variables (i.e., IR and personalization). This study particularly observes system quality, the establishment of service standards processes proposed by companies, and service quality-defining standards. The demand for the personalization of services and IR, which is the degree to which consumers refuse to accept new technologies, have been proposed as mediating variables. In this study, we discuss innovation in a traditional service wherein IT is not internalized. Therefore, we focus on the situation wherein users who are familiar with the conventional service must be accommodated to the new service. In this respect, it can be understood that IR increases against system quality improvement. Considering that traditional real estate brokerage services center on real estate property, rather than on stakeholders, we believe that personalized services could be a differentiating factor moving in a different direction to innovation. This is because personalized services that offer user-centered information sharing, e.g., providing customized information to buyers and sellers, are important for sales.



This study explores three questions:




	(1)

	
What are the influencing factors of the standardization of service platforms for high-involvement products (i.e., real estate) on continuous intention to use?




	(2)

	
What is the mediating effect of innovation resistance on service platforms?




	(3)

	
What is the mediating effect of personalization on service platforms?









This study aims to identify the factors that influence the standardization of service platforms for high-involvement products in connection with the continuous intention to use IT services. The remainder of this paper is organized as follows: Section 2 explores the existing literature to build hypotheses anchored on previous studies, and Section 3 presents the research model and methods. Section 4 presents the results analyzed via partial least squares structural equation modeling (PLS-SEM) and, in Section 5, conclusions and implications based on the study are presented.




2. Literature Review and Hypotheses


2.1. Service Standardization


Service innovation is achieved by organizing innovation as a systematic process [6]. A systematic process is required to ensure sustainable service quality. Furthermore, various recent technology approaches are required, such as IT. More importantly, customers should accept new services and the disruption should propagate. It is imperative that sustainable innovation is achieved so that both the customer and service provider can accept the innovative infrastructure [7].



The use of digital technology is not only innovative but also the most efficient and reliable method of managing risk. Turning a product into a service requires the use of digital technology. Sklyar et al. [8] analyzed the effects of digital services on the manufacturing industry and found that, at a macroscopic level, efforts to maximize the utility of digital technology in line with service application strategies are important. Sklyar et al. [9] analyzed the effect of the digitization of services on the participants of the service network. Immonen et al. [10] proposed scenario-based service requirements engineered to establish the sustainability of digital services. Digitizing services reduces inefficiency in the market and enables environment optimization for both service providers and customers.



The standardization of services enables a detailed comparison and contrast of services, thus providing a structural and realizable service framework [11]. A visible service platform adequately reflects the application of IT in addition to environmental changes. Smedlund [12] classified service platforms as business models, provided a categorization of such service platforms, and proposed a sustainable service construction plan. Löfberg and Åkesson [13] also analyzed the groundwork of successful service platforms and proposed a service framework comprising a service module, the integration of resources, and value creation. Not only do firms participate in service platforms, but service providers, consumers, and all related personnel also work together to create value in the process. Aulkemeier et al. [14] conducted research to establish service platforms on the Internet. They suggest the importance of an e-service platform that integrates both physical and intangible services. Moreover, they emphasized the specialization and division of work through extended research in the e-service supply chain field.




2.2. Service Platforms


Several methods should be considered for a service platform using IT. Some studies have focused on the application of IT to service platforms [15] or online-to-offline e-commerce service platforms that consider standardization in an online business platform [16]. Further studies on service standardization have led to reappraisals of service quality. Service standardization needed for service quality enhancement identifies the rate of satisfaction, and is utilized as a resource for establishing a sustainable business ecosystem [17]. Finally, the service platform is evaluated by customers, and satisfied customers remain loyal to the service platform [18]. It is important to identify the factors that satisfy customers in a standardized service platform and reflect such changes in the process. The service platform, in particular, simultaneously needs to meet both the customer’s and service provider’s needs.



Based on the extended TAM, we aim to analyze the specificities of the system and ascertain service quality. System quality reflects the standardized platform provided by the producer, and it aims to quantify the level of service that the customer individually recognizes. When the producer proposes innovation, the model selects certain parameters, such as the rate of customers’ resistance to new technology and customers’ personalization needs, in order to frame an efficient service platform. This research takes the TAM as a baseline model, (1) adds a leading variable to propose an extended TAM, and (2) analyzes the effect of the subordinate parameters. The leading variable is derived from the IS success model, and system quality and service quality are chosen as extra parameters.




2.3. TAM


The TAM, proposed by Davis [19], explains the process of customers’ acceptance of new technology based on the rational theory of action. The TAM takes recognized utility and recognized accessibility as independent parameters, and analyzes their effects on behavioral intent. This study considers the complexity of the model and selects the leading variable. After further reviewing the factors in the previous literature, system quality adopts security and data co-ownership, while service quality elects IR and efficiency as contributing factors.



Delone and Mclean’s [20] IS success model recognizes service, system, and information quality as the preceding variables. The IS success model is currently being applied in various research fields, particularly as the mobile environment expands [21]. This model is used to evaluate the effect of mobile commerce on consumer satisfaction by analyzing the service process [22,23] and its effect on user satisfaction by improving the education service system [24] to enhance the IT service quality of the enterprise [25].



A simplified model was constructed with two variables (i.e., system quality and service quality) including the information quality of system and service quality and, based on this model, an integrated relationship was derived [26]. Focusing on system quality and service quality is useful for enhancing the understanding of service processes and performing systematic analysis. Xu et al. [27] analyzed the effects between e-service variables and the causes of intention to use, while Pratiwi and Mujadilah [28] analyzed user satisfaction with banking services in mobile environments. Thus, this study identified the system quality and service quality for the standardization of service providers as antecedent variables; subsequently, we derive the following hypotheses:



Hypothesis 1 (H1).

System quality influences perceived usefulness.





Hypothesis 1a (H1a).

Security influences perceived usefulness.





Hypothesis 1b (H1b).

Information sharing influences perceived usefulness.





Hypothesis 2 (H2).

System quality influences perceived ease of use.





Hypothesis 2a (H2a).

Security influences perceived ease of use.





Hypothesis 2b (H2b).

Information sharing influences perceived ease of use.





Hypothesis 3 (H3).

Service quality influences perceived usefulness.





Hypothesis 3a (H3a).

Innovativeness influences perceived usefulness.





Hypothesis 3b (H3b).

Efficiency influences perceived usefulness.





Hypothesis 4 (H4).

Service quality influences perceived ease of use.





Hypothesis 4a (H4a).

Innovativeness influences perceived ease of use.





Hypothesis 4b (H4b).

Efficiency influences perceived ease of use.






2.4. Extended TAM


The TAM has been studied extensively and is evolving in several areas. To enforce changes in corporate work processes through the adoption of IT, research on the TAM has been widely conducted. The TAM is used by organizations to analyze the impact of changes made to improve the efficiency of e-procurement [29,30] and derive strategies to improve consumer satisfaction with e-commerce and increase revisits [31]. This model has also been applied to understand the use of mobile applications to attain service process efficiency [32] and to comprehend the digital behavior of various consumers in relation to the spread of financial technology services [33,34].



The TAM has been extended and utilized in various forms. Through extended studies on the propensity and characteristics of individual students in e-learning services, researchers have attempted to derive an efficient educational method for introducing new technologies [35,36].



The extended TAM has been studied in various service fields; it has been suggested, for example [37], to help adopt and utilize social media consumers, and to create an extended model [38] considering the characteristics of the service field for virtual reality. Researchers have conducted research on telemedicine, including additional variables considering the characteristics of the medical service [39], and have attempted to introduce mobile-based monetary services in developing countries [40]. In this study, the TAM is used as a basic model to extend system quality and service quality and analyze the influence of mediators. Therefore, the following hypotheses have been established:



Hypothesis 5 (H5).

Perceived usefulness influences continuous intentions of use.





Hypothesis 6 (H6).

Perceived ease of use influences continuous intentions of use.






2.5. Mediating Variables


In this study, two variables that were expected to have opposite effects were considered as mediators (i.e., personalization (hereafter, PER) and innovation resistance (hereafter, IR)). Notably, IR is a personal reaction to consumer services and arises from various causes, such as the type of product, environment, and individual tendencies. Furthermore, IR affects an individuals’ rational choice, regardless of satisfaction in the context of consumer service acceptance [41]. Individual differences occur in tendencies to resist innovation, and service providers must consider the individuals who adopt new services [42]. In particular, the spread of new services based on new IT has a significant influence on the market entry of companies. Considering that there is a need to induce the rapid introduction of services to consumers, it is very important to consider how to tackle IR.



Lukkanen et al. [43] analyzed the differences in opinions according to the age of consumers using mobile banking. They suggested that the perception of the value of new technology was independent of consumers’ age, but that the acceptance of information on new technology differs according to age. Matsuo et al. [44] studied consumers’ IR to Internet banking services, showing that consumer experiences can reduce IR. Kaur et al. [45] analyzed the reasons why consumers do not adopt services even when there are many benefits, such as the convenience of mobile payment solutions.



Recently, new services in the digital environment have been widely introduced, and research is being actively conducted to analyze the barriers to new businesses owing to consumer IR. Tang and Chen [46] conducted a study on the obstacles to new market opportunities of resale commerce. Some studies that have identified IR as a barrier to the spread of new services suggest the adoption of massive open online courses [47], the acceptance of users’ online shopping in e-commerce [48], and the provision of food delivery applications [49] as potential solutions.



Therefore, we expect that IR as a mediator will have a negative effect on the introduction of new services.



Hypothesis 7 (H7).

Innovation resistance will mediate the relationship between system quality/service quality and perceived usefulness/perceived ease of use.





Hypothesis 7a-(1) (H7a-(1)).

Security influences innovation resistance.





Hypothesis 7a-(2) (H7a-(2)).

Information sharing influences innovation resistance.





Hypothesis 7b-(1) (H7b-(1)).

Innovativeness influences innovation resistance.





Hypothesis 7b-(2) (H7b-(2)).

Efficiency influences innovation resistance.





Hypothesis 7c (H7c).

Innovation resistance influences perceived usefulness.





Hypothesis 7d (H7d).

Innovation resistance influences perceived ease of use.





In contrast to IR, PER is a mediator that is expected to have a positive effect on the introduction of new services. Notably, PER increases consumer service satisfaction and delivers greater value to consumers. [2]. The personalization of services is a powerful way to retain customers by increasing customer loyalty [50]. The advent of Internet-based services has enabled the use of various types of personalized services, such as online shopping activities [51] and the personalization of services in the field of Internet banking [3]. Recently, research has been conducted on the personalization of services in the smart environment of mobile technology [52], including mobile banking [53] and online retail convenience facilities [54] that offer extended personalization services. With the development of IT, personalized services are being provided in various data-based mobile environments. However, previous studies on this topic lack an analysis of the level and degree of personalization, and do not reflect the characteristics of individual service users. Personalization can be a powerful tool to satisfy consumers, but it cannot solve every issue; thus, various environments, factors, and consumer characteristics must be considered [55]. The hypotheses that consider personalization as a mediator are listed as follows:



Hypothesis 8 (H8).

Personalization will mediate the relationship between system quality/service quality and perceived usefulness/perceived ease of use.





Hypothesis 8a-(1) (H8a-(1)).

Security influences personalization.





Hypothesis 8a-(2) (H8a-(2)).

Information sharing influences personalization.





Hypothesis 8b-(1) (H8b-(1)).

Innovativeness influences personalization.





Hypothesis 8b-(2) (H8b-(2)).

Efficiency influences personalization.





Hypothesis 8c (H8c).

Personalization influences perceived usefulness.





Hypothesis 8d (H8d).

Personalization influences perceived ease of use.





Figure 1 shows the proposed conceptual model and eight hypothesized relationships. Figure 1 also represents an integrated conceptual model constructed to evaluate the relationships between the constructs and mediation effects.





3. Research Methodology


3.1. Research Design


In this study, a structural equation model was used to determine the effect between variables through statistical analysis. Structural equation models are generally useful for examining the influence between several variables. In this study, the standardization factors of the service platform were derived and the effect of the mediating variables affecting the consumer’s acceptance of new services was confirmed.



This study was designed using PLS-SEM platform for the standardization of services. Based on the extended TAM, the variables of the IS success model were used to explain the relationships between the variables, and the effects of the mediating variables were analyzed. The study procedure was as follows: first, we checked the preliminary considerations such as latent variables, the path of the model, and the number of samples required. Second, we evaluated the reflective measurement models such as the indicator loadings, internal consistency reliability, and discriminant validity. Third, we evaluated formative measurement models such as convergence validity, indicator collinearity, statistical significance, and relevance of the indicator weights. Finally, the structural models and robustness levels were checked.




3.2. Case Study


In Korea, PropTech services have emerged since 2018, and more than 300 service providers currently deliver services to customers. PropTech services combine advanced technology and real estate, and their use has increased as a result of the extensive implementation of social distancing [56]. PropTech services, originating from a platform that provides real estate information, have diversified from real estate development to building design and construction, and the numbers of service providers and investments in this area are also rapidly increasing [57]. Although PropTech has not yet reached the level of developed countries, many people know and have experience in using PropTech services [58]. Since the PropTech service platform can provide personalized services [59] based on a standardized system, it was considered the most suitable field for the purpose of this study.




3.3. Sample and Research Instruments


In order to determine the minimum sample size, the inverse square root method proposed by Kock and Hadaya [60] was used.
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According to the formula for the minimum sample size proposed by Kock and Hadaya [60], the minimum number of samples required would be 155 considering a significance level of 5% and a minimum path coefficient of 0.2.



In order to derive a more accurate sample number, we used the software G*power 3.1.9.7 (Jochen Grommisch, Düsseldorf, Germany) to calculate sample size [61]. The minimum sample size is provided with the following settings: F^2 = 0.15; a = 0.05; number of predictors = 4; and power set to 80% [62]. The sample size required to test this model was found to be 85. In the PLS-SEM, 524 respondents satisfied the minimum sample size for the survey [63,64].



Based on the expanded TAM, the model was expanded by adding the variables of the IS success model, and the effect of the mediating variables of innovation resistance and personalization on the acceptance of new services was analyzed. There are few empirical studies surrounding PropTech and, therefore, this study proposed an extended model to analyze the effect on the continuous intentions of use by analyzing the path coefficient to derive the standardization factors of the service platform. In addition, the mediating variables were added and studied to analyze the impact on the acceptance of service platforms using new technologies.



The survey was based on the related previous literature [65,66,67]. Some of the phrases were edited and amended according to the PropTech service. Specifically, the study tried to refine the survey tool by eliminating questionnaires with low correlation. The final survey comprised topics on security (four items), information sharing (six items), innovativeness (four items), efficiency (eight items), innovation resistance (four items), personalization (three items), perceived usefulness (six items), perceived ease of use (six items), and continuous intention to use (seven items) (Table 1).



To achieve the most accurate response, a pilot study was carried out on 38 academic personnel and PropTech service experts. The pilot group completed the survey and suggested a slight modification to the survey language used. After integrating the proposed modifications, we finalized the survey with a 7-point Likert scale and decided to use closed answers. Moreover, we found that the respondents had already used PropTech services in the past, which contributed to a better alignment of the survey.




3.4. Analysis


After explaining the characteristics of the respondents via descriptive statistics, we analyzed the survey using the recently introduced PLS-SEM approach. Notably, PLS-SEM is a powerful tool that has minimum requirements for estimation parameters, and it is effective in modeling latent parameters in a non-normal distribution [68]. PLS-SEM is a suitable research method for path analysis with variables that are indirectly measured through other variables. Indirectly measured variables are common latent variables, and this approach uses latent variables for path coefficient analysis [59,69].



In PLS-SEM, we substantiated the validity of the model and implemented a non-recursive least squares method to retrieve the external weights and structural model relations. Finally, we used bootstrap resampling to evaluate the statistical significance. The collected data were programmed in SPSS 20 before PLS-SEM. To verify the hypotheses we used SMART PLS 3.0, an SEM tool. Using SmartPLS 3.0, this study tested the model with a path weight scheme. We evaluated model fit and reliability, and the heterotrait/monotrait ratio of correlations (HTMT) to confirm discriminant validity. Finally, we were able to provide the results of the structural model.





4. Results


The model developed in this study is a tool for analyzing customers using PropTech services. Between 11 October 2021 and 15 November 2021, the mobile survey application registered 992 responses in total. After thoroughly examining the survey, we screened 524 valid and usable samples and calculated a 58.94% response rate. Table 2 lists the demographic information of the 524 respondents.



To test the model, we used SmartPLS 3.0 with a path weight scheme. The bootstrap procedure drew 524 cases and 5000 samples using the unsigned option. When evaluating and reporting results [64,78], the measurement model was evaluated before the structural model.



SmartPLS uses SRMR and GOF to evaluate model fit. The GOF is obtained by multiplying the average value of R2 by the average value of the average variance extracted (AVE) and taking the square root again. The GOF value of this research model was 0.694, which constitutes a good goodness of fit [68,79]. The SRMR value is calculated based on standardized residuals [80]. When the model’s goodness of fit is complete, SRMR becomes 0, and if it is less than 0.08, it is judged that the model’s goodness of fit is good. It can be judged that the SRMR of this research model had a high goodness of fit of 0.051. In addition, an RMS_theta value of 0.116 indicates that the model is appropriate, with higher values indicating lower levels of appropriateness [81].



Table 3 shows the results of the reliability and definitive factor analysis. In general, an item can be considered valid if its standard loading value is 0.5 or greater. If the mean AVE value is also greater than or equal to 0.5, the grouping factor can be considered as a reliability valid [78] composite, as was the case for the five reflectively measured constructs in our study ranging from 0.93 to 0.96, as these exceeded the minimum requirement of 0.70.



In this study, the variance inflation factor (VIF) was identified as a potential factor proposed by Knock [82] to investigate the common method variance (CMV) that may occur in PLS-SEM. As a result of checking for multicollinearity in the path between latent variables, the VIF did not exceed the threshold of 5, with minimum and maximum values of 1.442 and 3.456, respectively. The CMV was not an issue in the present study. In addition, the possibility of the CMV was low because the correlation coefficient between the variables was not high [69].



The Fornell and Larcker [83] criterion showed that all the AVE values for the specular construct were higher than the squared cross-construct correlation, indicating discriminant validity. Similarly, all the indicator loadings were higher than their respective cross-loadings, thus providing further evidence of discriminant validity. Table 4 shows the diagonal AVE values and the diagonal squared cross-composition correlations.



To confirm discriminant validity, the heterotrait/monotrait ratio of correlations (HTMT) was evaluated, as suggested by Henseler et al. [84] (Table 5). Discriminant validity was established if the HTMT value was less than 0.90. In this study, the HTMT value was found to be between 0.144 and 0.891, thereby confirming the safety of the discriminant validity.



The structural model of the results is shown in Figure 2. R-squares were also used to judge the path coefficients of the endogenous latent variables. Most of the path coefficients with significance were found to be related at a level of p ≤ 0.01. The path coefficient of p ≤ 0.05 (ease of use -> user satisfaction and information quality -> intention to use) and the path coefficient of p ≤ 0.10 (system quality -> intention to use and service quality -> intention to use) showed a statistical relationship and indicated that meaningful analysis was possible. Table 6 lists all of the calculated values.



In Smart PLS, one can substantiate the effect of specific individual effects; the resulting analysis is as follows.



As shown in Table 7, “Security -> Innovation resistance” describes the situation wherein system quality enhancement calls for resistance. Security-related aspects entail not only product quality but also social quality; thus, quality enhancement before ensuring perfect security might undermine a consumer’s trust in service quality. Information sharing has a negative effect on IR and a positive effect on PER. When asking questions about information sharing with security, personal information security is excluded, and only the effect of information sharing is evaluated. Therefore, to enhance convenience, information sharing reduces IR, but could positively contribute to PER.



PropTech innovation is addressed before IT is implemented across the traditional services. Therefore, IR is enhanced, and users are required to adapt to the new service, which has a positive effect on PER. In traditional real estate-related services, the valuation of properties and the provision of information on the surrounding areas are the primary activities. However, PropTech can supply personalized information about the surroundings and provide a personalized service experience.



Efficiency is a key PropTech service feature that provides a new interface for data searching and transactions. Therefore, IR becomes more important when one needs to accept a new IT service; however, PER is positively affected.



Innovation resistance (efficiency) acts as a partial parameter in information sharing (perceived usefulness and perceived ease of use). It can be concluded that information sharing and efficiency contribute positively towards enhancing perceived usefulness and perceived ease of use by reducing innovation resistance. However, it has been shown that, by increasing IR, complementation and innovation may negatively affect perceived usefulness and perceived ease of use. Innovation has a direct positive effect on perceived usefulness and perceived ease of use; however, it has a negative effect in relation to some factors.



For PER, all independent variables except security showed positive partial factor effects between utility and accessibility.



Regarding the analysis of the parameters, the obtained results are as follows: (1) security takes IR as a parameter and reduces customer use intention through perceived usefulness and perceived ease of use; (2) information sharing takes PER as a factor and increases the users’ use intentions despite IR; however, its effects are limited; (3) innovation resistance takes PER as a factor and positively contributes towards enhancing the continuous intention to use. This does not exhibit a negative effect on IR. In particular, PER takes perceived usefulness and perceived ease of use as parameters; (4) innovation resistance affects the customers’ continuous intention to use the product without perceived usefulness, and a relationship exists between IR and perceived ease of use, but disruption does not accompany perceived ease of use; (5) efficiency shows a general positive effect via PER, as well as a negative effect via IR; and finally, in general (6), IR unfolds the most efficient process for aligned positive effects and does not exhibit a negative effect. Even with information sharing, the IR effect is limited. Any procedure to enhance security has been shown to have a negative effect on CIU (continuous intention to use), which is the ultimate goal of this study.




5. Discussion


This study focuses on the IR shown during the adoption process of a newly introduced IT service and considers PER as a contrasting feature. Considering these two features of product quality as system and service quality factors, we aimed to investigate the effects of such product quality components on IR and PER during the adoption process. As demonstrated by the results of our study, the results of IR during the adoption process of high-involvement products were similar to those previously seen when assessing low-involvement products [41,42].



For the study, we selected the PropTech service. This service is gaining prominence as a high-involvement real-estate IT platform service. We suggested three implications for the product quality adoption process. First, we identified how the PropTech service could be met with IR and described the underlying mechanisms of such a process [26,27]. The real estate properties that are evaluated and traded on PropTech services are high-involvement products, and it has been suggested that if more information on such products is supplied at an accessible level, a more detailed valuation of such products would be provided. In this study, we demonstrate that the IR shown during the valuation of low-involvement products is similar to that exhibited towards PropTech services, which process the information of high-involvement products.



Furthermore, IR has been demonstrated to have negative effects on service platforms [41]. The previous research of Matsuo et al. [44] demonstrated a similar discovery that, when a customer accepts a new service, he or she focuses more on rationality than on the satisfaction that follows from the service. Here, we note the need to reconsider the definition of product quality dimensions. To select the independent variables, we divided system quality and service quality, and suggested two product quality factors. In the real output, we discovered that data sharing and efficiency demonstrated consistent effects [25], while security and innovation contributed positively to IR [47,49]. This suggests the need for a better strategy regarding product quality dimensions than that used by traditional frameworks considering product quality versus process product quality.



Lastly, we discovered that personalization is an important parameter that has a very positive impact on the adoption of a new service, in contrast to IR [2]. Previous research has also demonstrated that personalization is an important factor in service satisfaction and user retention, proving that it is an important factor for high-quality products [52,53]. In our results, we discovered that the components of data sharing and efficiency had a consistent effect on high-involvement products [55], while security contributed positively to innovation resistance [47]. This signifies that better strategies are needed to maintain product quality than the traditional methods. The effect of PER (0.223) was higher than that of IR (0.127), and the explanatory variable of IR was lower, signifying that it is important to address the side effects caused higher IR after adopting innovation [45]. Lastly, the product quality effect of security is not singular, but should address the hygiene factor of product quality; if this dimension is prematurely recognized before reaching perfection, it may be met with the disruptive resistance of the user.



This study was limited to the PropTech service platform, and thus further research into high-involvement products is needed.




6. Conclusions


In this study, based on a survey of service platform users, we proposed an extended technology acceptance model that implemented a standardized service platform by considering the variables of the information system success model and analyzing the effects of the selected parameters. The effect of innovation resistance in the process of accepting information technology services was analyzed.



We discovered the need for additional research into the IR of PropTech services. While the suggested independent variables explained 63.3% of PER, they explained only 6.7% of IR. This highlights the need for research into the driving factors that affect IR in PropTech services.



The operational implications of this study are as follows: first, we believe that our efforts regarding product quality enhancement with DS and efficiency are consistent and reliable. Two quality dimension factors reduce IR and enhance PER, producing a positive effect on utility and extensibility. Second, it is imperative to consider the double-sided effect when introducing innovation into a situation. Innovation or disruptive changes have a simultaneous positive effect on PER and IR, resulting in conflicting effects on utility and extensibility.



Notwithstanding the contributions above, this study has some limitations that should be addressed in future research. First, although this study analyzed IR and the analysis of contrasting PER comprised an adequate approach, the interpretation of the empirical results explains more about PER than IR. As illustrated, the effect of IR was less explainable, thus giving rise to the need for further research into the leading variables IR. Second, while this research evaluated system and service quality, it did not properly identify the specificities of PropTech services. As PropTech services are integrated into various ISs, transactions, and qualitative information strategies, different results may ensue depending on the services used.



In future studies, a specific PropTech service should be adopted to evaluate the identified service. Lastly, we did not consider the fact that PropTech services may be used rather sporadically. While traditional information services are gradually integrated into the system, data on real estate properties on PropTech services are intermittent and occur less frequently. This reduces customers’ familiarity with the service, and system enhancement during the same period could require a new interface, which may result in the customer becoming unfamiliar with the existing service. Such characteristics of PropTech services should be amended so that the customer base can be extended and transaction efficiency can be continuously sustained.
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Figure 1. Research model. 
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Figure 2. Structural equation model. Notes: *** p ≤ 0.01; ** p ≤ 0.05; and * p ≤ 0.10. Dashed lines represent non-significant relationships. 
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Table 1. Questionnaire source and number of items.






Table 1. Questionnaire source and number of items.





	Constructs
	Number of Items
	Sources





	Security (SEC)
	4
	[65,70,71]



	Information sharing (INS)
	6
	[65,70,71]



	Innovativeness (INN)
	4
	[65,70,72]



	Efficiency (EFF)
	8
	[65,70,72]



	Innovation resistance (INR)
	4
	[42,44,46,49]



	Personalization (PER)
	3
	[51,55,73]



	Perceived usefulness (PEU)
	6
	[66,67,74]



	Perceived ease of use (PEE)
	6
	[66,67,74]



	Continuous intention to use (CIU)
	7
	[67,75,76,77]
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Table 2. Demographic information.






Table 2. Demographic information.





	
Respondents’ Demographic Information

	
Variables

	
Usable Responses

	
Percentage (%)






	
Gender

	
Male

	
212

	
40.5




	
Female

	
312

	
59.5




	
Age

	
Below 19

	
9

	
1.7




	
19–30

	
138

	
26.3




	
31–40

	
188

	
35.9




	
41–50

	
129

	
24.6




	
Above 50

	
60

	
11.5




	
Marital status

	
Married

	
283

	
54.0




	
Never married

	
241

	
46.0




	
Household income (in a month, USD)

	
Below 1000

	
64

	
12.2




	
1000~2000

	
65

	
12.4




	
2000~3000

	
215

	
41.0




	
3000~4000

	
77

	
14.7




	
4000~5000

	
50

	
9.6




	
Above 5000

	
53

	
10.1
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Table 3. Validity and reliability of measures.






Table 3. Validity and reliability of measures.





	
Measures

	
Item

	
Loading Weights

	
Cronbach’s Alpha

	
Composite Reliability

	
AVE






	
Security (SEC)

	
SEC1

	
0.859

	
0.917

	
0.923

	
0.800




	
SEC2

	
0.885




	
SEC3

	
0.925




	
SEC4

	
0.907




	
Information sharing (INS)

	
INS1

	
0.857

	
0.889

	
0.923

	
0.751




	
INS2

	
0.896




	
INS3

	
0.847




	
INS4

	
0.865




	
Innovativeness (INN)

	
INN1

	
0.856

	
0.901

	
0.931

	
0.771




	
INN2

	
0.881




	
INN3

	
0.887




	
INN4

	
0.887




	
Efficiency (EFF)

	
EFF1

	
0.879

	
0.889

	
0.923

	
0.751




	
EFF2

	
0.853




	
EFF3

	
0.869




	
EFF4

	
0.865




	
Innovation resistance (INR)

	
INR1

	
0.855

	
0.914

	
00.939

	
0.794




	
INR2

	
0.895




	
INR3

	
0.925




	
INR4

	
0.889




	
Personalization (PER)

	
PER1

	
0.896

	
0.882

	
0.927

	
0.809




	
PER2

	
0.896




	
PER3

	
0.907




	
Perceived usefulness (PEU)

	
PEU1

	
0.875

	
0.937

	
0.950

	
0.760




	
PEU2

	
0.872




	
PEU3

	
0.817




	
PEU4

	
0.897




	
PEU5

	
0.895




	
Perceived ease of use (PEE)

	
PEE1

	
0.864

	
0.937

	
0.950

	
0.760




	
PEE2

	
0.869




	
PEE3

	
0.885




	
PEE4

	
0.874




	
PEE5

	
0.869




	
PEE6

	
0.868




	
Continuous intention to use (CIU)

	
CIU1

	
0.867

	
0.853

	
0.900

	
0.694




	
CIU2

	
0.892




	
CIU3

	
0.859




	
CIU4

	
0.702
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Table 4. Discriminant validity results.






Table 4. Discriminant validity results.

















	
	SEC
	INS
	INN
	EFF
	INR
	PER
	PEU
	PEE
	CIU





	SEC
	0.894
	
	
	
	
	
	
	
	



	INS
	0.523
	0.867
	
	
	
	
	
	
	



	INN
	0.416
	0.519
	0.878
	
	
	
	
	
	



	EFF
	0.445
	0.617
	0.719
	0.867
	
	
	
	
	



	INR
	0.09
	−0.122
	−0.026
	−0.134
	0.891
	
	
	
	



	PER
	0.409
	0.622
	0.668
	0.756
	−0.155
	0.891
	
	
	



	PEU
	0.385
	0.663
	0.631
	0.762
	−0.224
	0.766
	0.872
	
	



	PEE
	0.42
	0.658
	0.655
	0.762
	−0.209
	0.798
	0.815
	0.872
	



	CIU
	0.444
	0.565
	0.595
	0.644
	−0.156
	0.683
	0.664
	0.723
	0.833










[image: Table] 





Table 5. Heterotrait/monotrait ratio of correlations.
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	SEC
	INS
	INN
	EFF
	INR
	PER
	PEU
	PEE
	CIU





	SEC
	
	
	
	
	
	
	
	
	



	INS
	0.567
	
	
	
	
	
	
	
	



	INN
	0.451
	0.578
	
	
	
	
	
	
	



	EFF
	0.484
	0.694
	0.802
	
	
	
	
	
	



	INR
	0.103
	0.13
	0.052
	0.144
	
	
	
	
	



	PER
	0.448
	0.702
	0.747
	0.853
	0.166
	
	
	
	



	PEU
	0.408
	0.732
	0.691
	0.843
	0.237
	0.85
	
	
	



	PEE
	0.443
	0.72
	0.712
	0.834
	0.219
	0.878
	0.878
	
	



	CIU
	0.506
	0.638
	0.676
	0.732
	0.229
	0.777
	0.732
	0.792
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Table 6. Hypothesis testing results.






Table 6. Hypothesis testing results.





	
Hypothesis

	
Relationship

	
Total Effect

	
T-Value

	
p-Value

	
Status






	
H1

	
a

	
Security -> Perceived usefulness.

	
0.026

	
0.847

	
0.397

	
Reject




	
b

	
Information sharing -> Perceived usefulness.

	
0.098

	
2.541

	
0.011

	
Accept




	
H2

	
a

	
Security -> Perceived ease of use.

	
−0.034

	
1.042

	
0.298

	
Reject




	
b

	
Information sharing -> Perceived ease of use.

	
0.226

	
4.813

	
0

	
Accept




	
H3

	
a

	
Innovativeness -> Perceived usefulness.

	
0.074

	
1.987

	
0.048

	
Accept




	
b

	
Efficiency -> Perceived usefulness.

	
0.14

	
2.458

	
0.014

	
Accept




	
H4

	
a

	
Innovativeness -> Perceived ease of use.

	
0.07

	
1.774

	
0.077

	
Accept




	
b

	
Efficiency -> Perceived ease of use.

	
0.321

	
5.408

	
0

	
Accept




	
H5

	

	
Perceived usefulness -> Continuous intention to use.

	
0.542

	
7.938

	
0

	
Accept




	
H6

	

	
Perceived ease of use -> Continuous intention to use.

	
0.222

	
2.785

	
0.006

	
Accept




	
H7

	
a-(1)

	
Security -> Innovation resistance.

	
0.223

	
4.558

	
0

	
Accept




	
a-(2)

	
Information sharing -> Innovation resistance.

	
−0.167

	
2.799

	
0.005

	
Accept




	
b-(1)

	
Innovativeness -> Innovation resistance.

	
0.127

	
2.135

	
0.033

	
Accept




	
b-(2)

	
Efficiency -> Innovation resistance.

	
−0.221

	
3.307

	
0.001

	
Accept




	
c

	
Innovation resistance -> Perceived usefulness.

	
−0.055

	
2.475

	
0.014

	
Accept




	
d

	
Innovation resistance -> Perceived ease of use.

	
−0.096

	
3.713

	
0

	
Accept




	
H8

	
a-(1)

	
Security -> Personalization.

	
−0.006

	
0.181

	
0.856

	
Reject




	
a-(2)

	
Information sharing -> Personalization.

	
0.226

	
5.361

	
0

	
Accept




	
b-(1)

	
Innovativeness -> Personalization.

	
0.223

	
4.851

	
0

	
Accept




	
b-(2)

	
Efficiency -> Personalization.

	
0.458

	
8.688

	
0

	
Accept




	
c

	
Personalization -> Perceived usefulness.

	
0.297

	
4.795

	
0

	
Accept




	
d

	
Personalization -> Perceived ease of use.

	
0.335

	
5.892

	
0

	
Accept
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Table 7. Mediation test results.






Table 7. Mediation test results.





	Hypothesis Path
	Path Coefficient
	T Value
	p Value
	95% Beta Coefficients
	p < 0.05





	SEC -> INR -> PEU -> PEE
	−0.007
	2.408
	0.016
	[−0.015, −0.003]
	yes



	SEC -> INR -> PEU
	−0.021
	2.684
	0.008
	[−0.04, −0.01]
	yes



	SEC -> INR -> PEU -> CIU
	−0.005
	1.782
	0.075
	[−0.011, −0.001]
	no



	SEC -> INR -> PEE
	−0.012
	2.01
	0.045
	[−0.028, −0.003]
	yes



	SEC -> INR -> PEU -> PEE -> CIU
	−0.004
	2.465
	0.014
	[−0.009, −0.002]
	yes



	SEC -> INR -> PEE -> CIU
	−0.007
	1.818
	0.07
	[−0.017, −0.002]
	no



	SEC -> PER -> PEU
	−0.002
	0.173
	0.862
	[−0.023, 0.02]
	no



	SEC -> PER -> PEE
	−0.002
	0.166
	0.868
	[−0.026, 0.016]
	no



	SEC -> PER -> PEU -> CIU
	0
	0.154
	0.877
	[−0.006, 0.005]
	no



	SEC -> PER -> PEU -> PEE
	−0.001
	0.171
	0.865
	[−0.008, 0.007]
	no



	SEC -> PER -> PEU -> PEE -> CIU
	0
	0.174
	0.862
	[−0.004, 0.004]
	no



	SEC -> PER -> PEE -> CIU
	−0.001
	0.166
	0.868
	[−0.014, 0.008]
	no



	SEC -> PEU -> CIU
	−0.008
	0.947
	0.344
	[−0.028, 0.005]
	no



	SEC -> PEU -> PEE -> CIU
	−0.006
	1.036
	0.301
	[−0.021, 0.004]
	no



	SEC -> PEU -> PEE
	−0.012
	1.048
	0.295
	[−0.036, 0.008]
	no



	SEC -> PEE -> CIU
	0.014
	0.787
	0.432
	[−0.018, 0.051]
	no



	INS -> INR -> PEE
	0.009
	1.594
	0.112
	[0.001, 0.024]
	no



	INS -> INR -> PEU -> PEE -> CIU
	0.003
	1.923
	0.055
	[0.001, 0.007]
	no



	INS -> INR -> PEU -> PEE
	0.006
	1.898
	0.058
	[0.001, 0.013]
	no



	INS -> INR -> PEU
	0.016
	2.01
	0.045
	[0.002, 0.034]
	yes



	INS -> INR -> PEU -> CIU
	0.004
	1.499
	0.134
	[0.000, 0.009]
	no



	INS -> INR -> PEE -> CIU
	0.005
	1.481
	0.139
	[0.000, 0.014]
	no



	INS -> PER -> PEE
	0.067
	3.207
	0.001
	[0.034, 0.114]
	yes



	INS -> PER -> PEU -> PEE -> CIU
	0.014
	3.66
	0
	[0.008, 0.024]
	yes



	INS -> PER -> PEU -> PEE
	0.026
	3.779
	0
	[0.015, 0.043]
	yes



	INS -> PER -> PEU -> CIU
	0.017
	2.225
	0.027
	[0.005, 0.034]
	yes



	INS -> PER -> PEE -> CIU
	0.036
	2.838
	0.005
	[0.017, 0.071]
	yes



	INS -> PER -> PEU
	0.076
	4.316
	0
	[0.047, 0.121]
	yes



	INS -> PEU -> CIU
	0.05
	2.554
	0.011
	[0.012, 0.091]
	yes



	INS -> PEU -> PEE -> CIU
	0.043
	3.536
	0
	[0.024, 0.07]
	yes



	INS -> PEU -> PEE
	0.078
	3.921
	0
	[0.043, 0.124]
	yes



	INS -> PEE -> CIU
	0.053
	2.506
	0.013
	[0.015, 0.099]
	yes



	INN -> INR -> PEU -> PEE
	−0.004
	1.629
	0.104
	[−0.012, −0.001]
	no



	INN -> INR -> PEE -> CIU
	−0.004
	1.537
	0.125
	[−0.011, 0.000]
	no



	INN -> INR -> PEU -> PEE -> CIU
	−0.002
	1.67
	0.096
	[−0.006, 0.000]
	no



	INN -> INR -> PEE
	−0.007
	1.609
	0.108
	[−0.017, −0.001]
	no



	INN -> INR -> PEU -> CIU
	−0.003
	1.365
	0.173
	[−0.008, 0.000]
	no



	INN -> INR -> PEU
	−0.012
	1.747
	0.081
	[−0.03, −0.002]
	no



	INN -> PER -> PEE -> CIU
	0.036
	3.113
	0.002
	[0.018, 0.065]
	yes



	INN -> PER -> PEU
	0.075
	4.004
	0
	[0.047, 0.119]
	yes



	INN -> PER -> PEU -> PEE
	0.026
	3.246
	0.001
	[0.015, 0.049]
	yes



	INN -> PER -> PEE
	0.066
	3.453
	0.001
	[0.035, 0.112]
	yes



	INN -> PER -> PEU -> PEE -> CIU
	0.014
	3.301
	0.001
	[0.008, 0.027]
	yes



	INN -> PER -> PEU -> CIU
	0.017
	2.097
	0.036
	[0.005, 0.036]
	yes



	INN -> PEU -> CIU
	0.016
	1.414
	0.158
	[−0.002, 0.041]
	no



	INN -> PEU -> PEE
	0.024
	1.663
	0.097
	[−0.004, 0.053]
	no



	INN -> PEU -> PEE -> CIU
	0.013
	1.63
	0.104
	[−0.002, 0.03]
	no



	INN -> PEE -> CIU
	0.04
	1.971
	0.049
	[0.005, 0.083]
	yes



	EFF -> INR -> PEU -> PEE
	0.007
	2.083
	0.038
	[0.003, 0.016]
	yes



	EFF -> INR -> PEU
	0.021
	2.35
	0.019
	[0.008, 0.044]
	yes



	EFF -> INR -> PEE
	0.012
	1.95
	0.052
	[0.002, 0.027]
	no



	EFF -> INR -> PEU -> PEE -> CIU
	0.004
	2.087
	0.037
	[0.001, 0.009]
	yes



	EFF -> INR -> PEE -> CIU
	0.007
	1.725
	0.085
	[0.001, 0.017]
	no



	EFF -> INR -> PEU -> CIU
	0.005
	1.709
	0.088
	[0.001, 0.012]
	no



	EFF -> PER -> PEE -> CIU
	0.074
	3.765
	0
	[0.041, 0.118]
	yes



	EFF -> PER -> PEU -> CIU
	0.034
	2.179
	0.03
	[0.009, 0.071]
	yes



	EFF -> PER -> PEU -> PEE
	0.053
	3.478
	0.001
	[0.028, 0.089]
	yes



	EFF -> PER -> PEU -> PEE -> CIU
	0.029
	3.502
	0.001
	[0.015, 0.048]
	yes



	EFF -> PER -> PEE
	0.136
	4.331
	0
	[0.077, 0.202]
	yes



	EFF -> PER -> PEU
	0.153
	4.725
	0
	[0.095, 0.214]
	yes



	EFF -> PEU -> PEE
	0.111
	4.432
	0
	[0.07, 0.172]
	yes



	EFF -> PEU -> CIU
	0.071
	2.518
	0.012
	[0.012, 0.123]
	yes



	EFF -> PEU -> PEE -> CIU
	0.06
	4.165
	0
	[0.037, 0.097]
	yes



	EFF -> PEE -> CIU
	0.076
	2.302
	0.022
	[0.017, 0.143]
	yes



	INR -> PEU -> CIU
	−0.021
	2.141
	0.033
	[−0.042, −0.004]
	yes



	INR -> PEU -> PEE
	−0.033
	3.02
	0.003
	[−0.056, −0.015]
	yes



	INR -> PEU -> PEE -> CIU
	−0.018
	3.028
	0.003
	[−0.031, −0.008]
	yes



	INR -> PEE -> CIU
	−0.03
	1.979
	0.048
	[−0.07, −0.007]
	yes



	PER -> PEU -> PEE -> CIU
	0.063
	4.199
	0
	[0.04, 0.099]
	yes



	PER -> PEU -> PEE
	0.116
	4.203
	0
	[0.071, 0.177]
	yes



	PER -> PEU -> CIU
	0.074
	2.351
	0.019
	[0.021, 0.147]
	yes



	PER -> PEE -> CIU
	0.161
	3.939
	0
	[0.089, 0.255]
	yes



	PEU -> PEE -> CIU
	0.188
	5.559
	0
	[0.132, 0.262]
	yes
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