
 

Sustainability 2015, 7, 10994-11009; doi:10.3390/su70810994 
 

sustainability 
ISSN 2071-1050 

www.mdpi.com/journal/sustainability 

Article 

Does Environmental Sustainability Play a Role in the Adoption 
of Smart Card Technology at Universities in Taiwan: An 
Integration of TAM and TRA 

Ching-Wei Ho 1, Yu-Bing Wang 1,* and Neil Y. Yen 2 

1
 Department of Marketing, Feng Chia University, Taichung 40724, Taiwan;  

E-Mail: cweiho@fcu.edu.tw 
2

 Division of Computer Science, The University of Aizu, Aizu-Wakamatsu, Fukushima-ken 965-8580, 

Japan; E-Mail: neilyyen@u-aizu.ac.jp 

* Author to whom correspondence should be addressed; E-Mail: ybwang@fcu.edu.tw;  

Tel.: +886-4-2451-7250 (ext. 4390); Fax: +886-4-3507-2140. 

Academic Editor: Marc A. Rosen 

Received: 4 March 2015 / Accepted: 6 August 2015 / Published: 12 August 2015 

 

Abstract: Smart cards are able to store and protect relatively large amounts of data. When 

applied in universities, they can act as multi-purpose, multi-function and smart ID cards. 

This would avoid the waste of resources and maintain environmental sustainability. This 

study proposes a model that integrates Technology Acceptance Model and Theory of 

Reasoned Action into a framework incorporating the notion of environmental concern in 

order to explore the factors that affect students’ behavioral intention to use University Smart 

Cards. This study employs a quantitative method for primary data collection via a structured 

questionnaire for university students. The findings indicated that the perceived usefulness 

and subjective norm of university smart card systems have the most significant predictive 

power on potential users’ attitudes and intentions of adopting the card. 

Keywords: technology acceptance model (TAM); theory of reasoned action (TRA); 

environmental concern; university smart card 
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1. Introduction 

Smart cards are widely used for several applications. The learning environment offers one of the best 

opportunities for adopting smart card technology [1–3]. Smart card development at universities has 

happened for quite a few years. Many universities in the USA, for example, Washington University, 

issue multipurpose “campus” cards that serve as an ID card for access to campus facilities and use as a 

stored value card for small-value applications, e.g., vending machines and laundry [4,5]. University 

smart card integrated financial cards and can be a type of electronic purse for university staff and 

students. After loading cash to the card, it can be used to purchase goods and services around the 

university, e.g., photocopying materials, student parking, Internet access, and public transportation with 

smart card interfaces [2,6,7]. 

Currently in Taiwan, some elementary schools and high schools have issued digital student ID cards 

to control the access to campus buildings and manage students’ registrations for attendance. Meanwhile, 

since 2010, six universities (including Feng Chia University, Overseas Chinese University, etc.) in the 

Great Taichung City (the biggest metropolitan area in the Central Taiwan) cooperate together with 

EasyCard system, which is one of the biggest and most popular smart card systems, to launch a 

University Smart Card. In this half decade, the University Smart Card provides not just only for 

in-campus services (e.g., access controlled, financial service in-campus, library service, sport facility 

service, registration, photocopy, information applications), but also off-campus service, e.g., e-purse 

service in the shopping area, micro-payment application, and public transportation (e.g., Taichung BRT, 

Bus, bicycle) services. Therefore, this research focuses on the user’s general opinion-acceptance and 

examines university students’ behavioral intentional to use University Smart Cards, as well as to propose 

factors which influence their intention to use. 

Dishaw and Strong [8] mentioned that an integrated model might present more explanatory power 

than either model alone [9]. Hence, this research proposes a model that integrates TAM and TRA as a 

fundamental framework with a component of environmental concern in order to explore the factors that 

affect students’ adoption intention towards university smart cards. The study uses TRA to explore 

students’ intended behavior towards the adoption of university smart cards. TAM and environmental 

concern are applied as the constructs to measure attitude towards the adoption of university smart cards. 

2. Literature Review and Hypotheses 

2.1. Smart Card 

Smart cards were invented 33 years ago by Roland Moreno in France in 1974, but only in recent years 

they have started to be used more widely by consumers throughout the world [10]. These cards are 

commonly used in Europe, particularly in France and England; however, their acceptance in the United 

States has been more tepid [11]. In Asia, the highest adoption of smart cards are in Hong Kong, Taiwan, 

Singapore, Malaysia, Japan and Korea, where the cards are used largely for transit, payphone and e-cash 

schemes [12]. The smart card is a technology that is able to store and protect relatively large amounts of 

data [13]. The same card can be used for multiple services and among multiple service-providers [14]. 

Thus, this single card has the potential to replace all the cards carried in the wallet [15]. It can simplify 

the environment by eliminating cash-handling and paperwork problems with some security features. 
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The range of smart card applications is growing for many reasons, such as security, multiple 

application and portability [16,17]. Smart cards are used in many different applications around the world, 

particularly for electronic payment, security and authentication, transportation, telecommunications, 

health care, loyalty programs and education. This paper will focus mainly on smart cards in education. 

Colleges and universities have seen the pioneering of smart card use with their closed campus 

communities [18]. Over time, the university and many similar organizations have introduced smart cards 

for a variety of different purposes (e.g., [10]). The contributions of university smart cards are to organize 

and transfer information, simplify and accelerate operations such as organization of student data 

(personal, educational, financial and others), organization of teaching staff data (position of the staff, 

salary status, authorities and activities), organization of the administrative personnel data (working 

position, salary status, holidays and overtime) and access to other facilities or services offered by the 

institute (libraries, university club, student dormitories and others) [19]. From the whitepaper of [20], the 

University of Arizona migrated from magstrip to contactless smart cards in 2007, and on to smart cards 

with higher security encryption technology in 2012. According to Stephanie Perez, the university’s 

assistant director for Smart Card Services in the Financial Services Office, moving to smart cards has 

eliminated the problem of magnetic-strip damage and demagnetization that is common with high usage. 

As a result, most of the students and staffs carry up to five cards for one purpose or another such as 

library cards, student identity cards, cards for electronic access control to buildings and secure locations, 

cards for vending which is typically for photocopying, telephone cards, sports hall passes and computer 

user cards [21]. Therefore, university smart cards act as multi-purpose, multi function and smart ID 

cards which have a multitude of applications and which also support banking and electronic wallet 

facilities in both on and off-campus shops [15]. 

2.2. Technology Acceptance Mode (TAM) 

The technology acceptance model (TAM) was introduced to the academic world by Davis [22] in his 

paper: “Perceived Usefulness, Perceived Ease of Use, and User Acceptance of Information Technology” 

in MIS Quarterly. Some studies have indicated that TAM is the revised version of the main concepts of 

Theory of Reasoned Action [23]. Davis [22] defined perceived usefulness (PU) as “the degree to which 

a person believes that using a particular system would enhance his or her job performance” (p. 985). 

Numerous empirical researches supports that perceived usefulness is the primary predictor of 

technology use [1,9,22,24–29]. 

Perceived ease of use (PEU) is defined as “the degree to which the prospective user expects the target 

system to be free of effort”. (p. 985) Many empirical results demonstrate that the perceived ease of use is 

positively correlated with behavioral intention directly [22,24,25,28] and indirectly (through perceived 

usefulness) [22,26,28–30]. PE and PEU are the independent variables that explain the relationship 

between users and a new technology system and ascertain the determinants of technology acceptance. 

The dependent variables are users’ attitudes (A) and behavioral intentions (BI). 

In the context of University Smart card adoption, perceived usefulness refers to the degree to which a 

user believes that using smart cards will enhance his or her learning performance. 

From the research framework shown in Figure 1, the H1 and H2 are based on the Technology 

Acceptance Method (TAM) model. The TAM predicts that user acceptance of any technology is 
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determined by two internal beliefs: perceived usefulness (PU) and perceived ease of use (PEU) [22], 

which are the outside factors that can influence intention to use a technology. The Technology 

Acceptance Method (TAM) theory suggests that information system usage is determined by behavioral 

intention, which is viewed as being jointly determined by the user's attitude toward using the system and 

the perceived usefulness of the system [22]. Attitude is defined as an individual’s positive or negative 

evaluation on performing a particular behavior. 

 

Figure 1. The integrated research framework. 

H1: Perceived usefulness of university smart card has positive influence on attitude towards 

university smart card. 

H2: Perceived ease-of-use of university smart card has positive influence on attitude towards 

university smart card. 

2.3. Environmental Concern—Green University 

The 1980s witnessed the rise of international awareness of serious environmental problems arising 

from human development and the urgent need to remedy the situation. Institutions of higher education 

therefore began to seek an appropriate role in the drive towards sustainable development. Universities in 

the United States and Europe started a renewal movement centered on the concept of improving campus 

sustainability, or the so-called “Green University” movement [31]. 

A common value shared among green universities around the world is their ultimate goal of taking 

sustainable development for human society as a direction in developing higher education. This means 

the incorporation of appropriate steps to university administration, development plans, teaching and 

research, environmental maintenance and student life. From the perspectives of the functions and 

missions inherent to universities, this demands from institutions of higher learning more dedication 

towards the training of global citizens, orientation towards developing a reformed human society, and a 

determination towards ensuring sustainability for human civilization. The concept of green university 

includes the incorporation of a spirit of sustainability into university operations, curriculum planning 

and daily life on campus; it likewise means providing assistance to the university itself, the community, 

the society in general, the country and the entire human race in ensuring a sustainable future through 

teaching, research, innovation and campus activities [31]. 
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As such, smart card applications in universities would avoid the waste of resources (e.g., over-used 

plastic cards and paper) and have more environmental considerations in order to achieve the spirit of 

sustainability in university operations. According to [32], environmental concern reflects the 

commitment by an organization to respect and protect the natural environment. In this study, the 

construct of environmental concern which is applied from [17] means the prestige and value attributed 

the use of smart cards and the image of a university in relation to the environment. Accordingly, the 

following hypothesis is proposed: 

H3: Environmental concern positively influences attitude toward university smart cards. 

2.4. Theory of Reasoned Action (TRA) 

Theory of reasoned action is a commonly discussed model from social psychology concerned with 

the determinants of consciously intended behaviors [22,23,33]. In accordance with TRA, a person’s 

behavioral intention is jointly determined by his/her attitude and subjective norms. Behavioral intention 

is a measure of the strength of one’s intention to perform a specified behavior [33] (p. 288). As stated by 

Sanchez and Hueros [34], TRA is a general system designed to explain almost every type of human 

behavior, and the importance of individual belief, in order to predict human conduct. Therefore, this 

study applies TRA to explore students’ intended behavior towards university smart cards. 

According to TRA, attitude is classified as an individual’s positive or negative feelings about 

performing the target behavior [33] (p. 216). Attitude explains a person’s favorable or unfavorable 

assessment regarding the behavior in question. Moreover, a favorable or unfavorable attitude directly 

affects the strength of the behavior and beliefs regarding possible outcomes [35]. Ajzen and Fishbein [23] 

also mentioned that attitude towards behaviors positively influences behavioral intention. In the past, 

several researchers have found a positive association between attitude and behavioral intention,  

such as [36–41]. From those literatures, some possible dependent variables from these kinds of models 

could be “adoption intention”, “intention to use” or “continued intention to use”. This study would tend 

to name the dependent variable as “intention to use”. Therefore, based on TRA and the previous 

researches mentioned above, this research defines attitude as a student’s positive or negative assessment 

of the university smart card and proposes that attitude affects their intentions to use. Accordingly, the 

following hypothesis is suggested: 

H4: Attitude towards university smart card has a positive influence on the intention to use university 

smart cards. 

Subjective norms note the person’s perception that most people who are important to him/her think 

he/she should or should not perform the behavior in question [33] (p. 302). A subjective norm expresses 

the perceived organizational or social pressure of a person who intends to perform the behavior being 

considered. In other words, it is related to normative beliefs about the expectations of other people [35]. 

Ajzen and Fishbein [23] also showed that subjective norms towards behaviors positively influence 

behavioral intention. In the past, a number of researchers have explored the relationship between 

subjective norms and behavioral intention, such as [36–41]. Moreover, many studies have verified that 

subjective norms have directly influenced behavioral intention [42]. Therefore, based on TRA and the 

previous researches mentioned above, this research defines subjective norms as a student’s perception 
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that most people who are important to him/her think he/she should or should not use university smart 

cards and proposes that subjective norms affect a person’s use intention. Accordingly, the following 

hypothesis is suggested: 

H5: Subjective norms have a positive influence on the intention to use university smart cards. 

Pervious researches utilizing TAM has recognized the importance of PU and attitude toward the 

technology when investigating intentions to use a technology [43], in this case, the university smartcard. 

According to TAM, PU can positively influence usage intentions through the exploitation of goal 

achievement or rewards [22]. Therefore, in this study, the authors proposed the target audiences of 

university smart cards are able to recognize their usefulness as a means of helping their life, which is 

likely to result in greater usage intentions. Accordingly, the following hypothesis is suggested: 

H6: Perceived usefulness has a positive influence on the intention to use university smart cards. 

In summary, the integrated theoretical framework is represented by H1–H6, as shown in Figure 1. 

3. Materials and Methods 

3.1. Sample and Data Collection 

This study employs a quantitative method for primary data collection via a structured questionnaire 

survey with university students. Due to the limitation of the place and time costs, the sample for the 

study was selected from Feng Chia University that is one of the six universities with the University 

Smart Card and is the member of Green University Union of Taiwan [44]. University smart card in Feng 

Chia was launched in 2010 and all participants in this study are already active users of this card. Simple 

random sampling was applied. All participants were randomly selected on the campus and were asked to 

participate in a face-to-face questionnaire. Of the total number of 320 responses, 18 were discarded due 

to missing values or inappropriate responses, which left 302 in the sample, which represents a valid 

response rate of 94.38%. 

3.2. Measurement of Variables 

The survey of questionnaire was developed by adapting measurements from various studies, all items 

for measuring these constructs were obtained through a five-point Likert scale for respondents to point 

out the extent to which they agreed or disagreed with the item (1 = strongly disagree and 5 = strongly 

agree). The items for each construct and their scales of measurements are presented in Table 1. 

Table 1. Measurement items. 

Constructs Item Sources 

Perceived Usefulness  

(PU) 

Using University Smart Card supports a critical part of my student life (e.g., vendor machines) 

[35,42,45]

Using University Smart Card enables me to access a lot of facilities (e.g., photocopy, library 

loan) within my student life 

Using University Smart Card will improve services (fast speeds) and save time 

Using University Smart Card improves my student life in the university 

Overall, University Smart Card is useful 
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Table 1. Cont. 

Constructs Item Sources 

Perceived Ease-of-Use  

(PEU) 

It is easy for me to use University Smart Card 

[35,45] 

It is easy to learn how to use/reload University Smart Card 

It is easy to remember how to use University Smart Card 

It is easy to remember to bring University Smart Card with me 

Overall, University Smart Card is easy to use 

Environmental Concern  

(EC) 

Using University Smart Card means I care for the environment 

[46] 

Using University Smart Card means I am sensitive to ecological issues 

Launching University Smart Card means university cares for the environment 

Launching University Smart Card means university is sensitive to ecological issues 

Launching University Smart Card means university has well established environmental concern 

Attitude  

(AT) 

I always enjoy using University Smart Card 

[34,47,48]

I am positive about using University Smart Card 

I think that using University Smart Card is a good idea 

I want to be among the first people to try out new functions of University Smart Card 

I always consider University Smart Card as my first choice 

Subjective Norms  

(SN) 

People who are important to me would think that I should use University Smart Card 

[9,47,49] 

People who are influential to me would think that I should use University Smart Card 

People whose opinions are valued by me would prefer that I use University Smart Card 

People around me have encouraged me to use University Smart Card 

Most people in my group/community use University Smart Card frequently 

Intention to use  

(INT) 

I will definitively keep using University Smart Card 

[42,45,47]

I’ll use University Smart Card on a regular basis in the future 

I’ll always use University Smart Card in the future 

I expect that University Smart Card will make everything easier in the future 

It is worth using University Smart Card 

4. Results 

This final section summarizes the study’s results and discusses major implications. From the 302 

valid samples, 27% were males and 73% were females, which are similar to the demographics of the 

population (36% males and 64% females [50]). Also, 68% were from College of Business, 21% were 

from College of Finance and 11% were from College of Humanities & Social Sciences, which are close 

to the demographics of the population (70% College of Business, 20% College of Finance and 10% 

College of Humanities & Social Sciences [50]). Therefore, the samples are representative of the 

population. In total, 95% of respondents were less than 20 years old and 5% in the 20–24 age range. 

Under 20-year-old students are freshman and sophomores who need to take more courses in class and 

almost come to school everyday. However, juniors and seniors (20–24 years old students) have fewer 

courses at school. That is why the majority of respondents were less than 20 years old in this research. 

All the findings for each research question and hypothesis are discussed in detail. 
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4.1. Structural Equation Modeling (SEM) 

Structural equation modeling (SEM) is a multivariate technique combining aspects of multiple 

regressions (examining dependence relationships) and factor analysis (representing unmeasured 

concepts/factors with multiple variables) to estimate a series of interrelated dependence relationships 

simultaneously [51]. 

The main objective of this research was to investigate the factors influencing Taiwan’s students’ 

behavioral intentions to use University Smart Cards. Structural equation modeling was considered to be 

suitable to achieve this research objective because the causal relationships of determinants (predictors) 

and behavior could best be analyzed by using SEM [52]. Because of this, SEM was used to analyze the 

data using IBM SPSS Amos 19. With AMOS 19, users can specify, estimate, assess, and present the 

model in an intuitive path diagram to show hypothesized relationships among variables [53]. 

4.2. Reliability and Validity Testing 

Confirmatory factor analysis (CFA) can be used to measure three types of reliability—internal 

consistency reliability, item reliability, and construct reliability [54,55]—and two types of 

validity—convergent validity and discrimination validity—of a measurement model. Internal 

consistency reliability is tested using Cronbach alpha coefficients calculated using SPSS 19.0. For 

unidimensional scales, according to the research of Multivariate Data Analysis [56], a significant 

loading could still be fairly weak; a good rule of thumb is that standardized loading estimates should be 

0.5 or higher. Therefore, the author deleted the constructs with factor loading below 0.7. 

The construct reliability is tested using composite reliability measures that assess the extent to which 

items in the construct measure the latent concept. A commonly acceptable threshold value for composite 

reliability (CR) is 0.7 or more, although values below 0.7 have been considered acceptable [44]. Table 2 

below shows that the composite reliability (CR) of the latent variable was higher than 0.7, which 

indicated that all measures had a good reliability [55,57]. 

Moreover, the completely standardized factor loadings all reached the level of significance. All the 

latent variables had a CR above 0.70 and an average variance extracted (AVE) above 0.5. 

Discriminant validity measures the extent to which conceptually similar constructs are distinct. 

Discriminant validity is examined by comparing the correlation between the construct and the square 

root of AVE. AVE represents the overall amount of variance in the indicators accounted for by the latent 

construct. The AVE should be greater than the square of correlations between the construct for 

satisfactory discriminant validity [58]. 

For a more stringent test, examine whether the average variance explained (AVE) in the indicators by 

their underlying latent construct is greater than the squared correlation between the focal construct and 

conceptually similar constructs [43]. This will be equal to the square of the sub-dimension’s completely 

standardized loading on the second-order construct in the typical case where each sub-dimension is 

hypothesized to load on only one-second order construct; and its value should be greater than 50. 
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Table 2. Confirmatory Factor Analysis (CFA) results for the constructs. 

Construct Measurement Items 
Standardized 

Loading 
α CR AVE 

Perceived 

usefulness  

(PU) 

Using University Smart Card enable me to access a lot of 

facilities (e.g. photocopy, library loan) in my student life 
0.875 

0.892 0.892 0.733 Using University Smart Card will improve services  

(fast speeds) and save time 
0.870 

Using University Smart Card improves my student life  0.823 

Perceived 

ease-of-use  

(PEU) 

It is easy for me to use University Smart Card 0.744 

0.830 0.831 0.622 
It is easy to learn how to use/reload University Smart Card 0.824 

It is easy to remember to bring  

University Smart Card with me 
0.795 

Environmental 

(EN) 

Using University Smart Card means I care for  

the environment 
0.764 

0.851 0.853 0.593 

Using University Smart Card means I am sensitive to 

ecological issues 
0.707 

Launching University Smart Card means the university 

cares for the environment 
0.836 

Launching University Smart Card means the university is 

sensitive to ecological issues 
0.767 

Attitude  

(AT) 

I am positive about using University Smart Card 0.854 

0.857 0.863 0.679 
I think that using University Smart Card is a good idea 0.890 

I want to be among the first people to try out new 

functions of University Smart Card 
0.718 

Subjective Norms  

(SN) 

People who are influential me would think that I should 

use University Smart Card 
0.702 

0.809 0.813 0.592 
People whose opinions are valued by me would prefer that 

I should use University Smart Card 
0.836 

Most people in my group/community use  

University Smart Card frequently 
0.765 

Intention to use  

(INT) 

I’ll use University Smart Card on a regular basis  

in the future 
0.855 

0.945 0.948 0.858 I’ll frequently use University Smart Card in the future 0.971 

I expect that University Smart Card will make everything 

easier in the future 
0.949 

As shown in Table 3, diagonal was AVE of constructs and the other were two dimensions of 

correlation coefficients. All correlation coefficients were less than AVE.; therefore, the discrimination 

validity was adequate. 
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Table 3. Discriminant validity. 

Construct PU PEU ENV AT SN INT 

PU 0.733      

PEU 0.066 0.622     

ENV 0.063 0.126 0.593    

AT 0.213 0.106 0.105 0.679   

SN 0.165 0.095 0.106 0.092 0.592  

INT 0.174 0.030 0.077 0.122 0.210 0.858 

Note: Diagonals represent the average variance extracted, while the other matrix entries represent the shared 

variance (the squared correlations). 

However, in this section, an issue is still worth a discussion, which is the correlation between PU and 

INT is only 0.25, and between PU and ATT it is 0.28. It is not frequent in literature on IT services or 

smart card adoption fields. However, after exploring the literature, the authors believed that the concept 

of environmental protection in relation to the University Smart card is becoming more and more popular 

and students are already aware of the advantages of University Smart Cards. Therefore, participants 

gave fairly low differentiation feedback about the perceived usefulness, attitude and intention of the 

University Smart Card. 

4.3. Hypotheses Testing and the Research Findings 

As the hypotheses testing (Table 4) above and Figure 2 shown below: the Statistical results 

supported Hypotheses 1 and 2 (H1 and H2): the perceived usefulness, and perceived ease of use are the 

influencing factors for University Smart Card adoption in Taiwan. These results are consistent with 

findings from previous studies regarding the reasons why people accept or reject new technologies, 

namely [59], which proposed two determinants that are especially important among the many variables 

that may influence system use: perceived usefulness and perceived ease of use. In terms of 

environmental factors, Hypothesis 3 (H3) was accepted by the statistical analysis, which means 

participants in this research were willing to adopt university smart cards for the eco-protection and 

environmental purposes. Based on the statistical results of this study, Hypothesis 4 and Hypothesis 5 

(H4 and H5) were confirmed. Ajzen & Fishbein [23] found that intention toward a behavior is the best 

predictor of the actual behavior. In the context of this research on the adoption of university smartcards, 

behavioral intention was seen to be the best predictor for the actual implementation of the smart card 

system, and included two determinates: the individual’s attitude (A) toward the new application, and 

the individual’s subjective norm (SN). For Hypothesis 6, the results are consistent with findings from 

previous studies in accurately predicting the acceptance likelihood of the smartcard users: the more the 

perceived usefulness, the higher the intention to use. Based on the statistical results, Hypothesis 6 was 

confirmed. Lv [60] noted in 2013 that the “University Smart Card” is an important part of the “digital 

campus”. It is useful for general consumption, identity authentication, financial services, public 

information services and other functions, providing powerful data for excavating various information 

and security. Owing to these diverse uses outlined in Lv [60]’s research, the determination of the card’s 

perceived usefulness by users could greatly assist in its marketing. 



Sustainability 2015, 7 11004 

 

 

Table 4. Results of the hypotheses and the practical path. 

 Hypothesis Expected Result 
Standard  

Regression Coefficient 
t-Value 

PU  AT H1 + 0.410 6.538 *** 

PEU  AT H2 + 0.180 2.687 ** 

ENV  AT H3 + 0.176 2.693 ** 

AT  INT H4 + 0.146 2.282 * 

SN  INT H5 + 0.364 5.255 *** 

PU  INT H6 + 0.191 2.715 ** 

Fit Index Threshold Goodness-of-fit 

χ2/df <0.3 1.254 

GFI >0.9 0.944 

AGFI >0.8 0.923 

NFI >0.9 0.952 

CFI >0.9 0.990 

RMSEA <0.08 0.029 

Note: * p < 0.05; ** p < 0.01; *** p < 0.001. 

 

Figure 2. Results of the structural model analysis. Note: * p < 0.05; ** p < 0.01; *** p < 0.001. 

5. Discussion and Conclusions 

The purpose of this study was to propose a model that integrates TRA and IDT into a fundamental 

framework also incorporating environmental concern in order to explore the factors that influence 

students’ adoption intentions towards University Smart Cards. Specifically, TRA aims to explore 

students’ intended behavior towards the adoption of University Smart Cards, TAM aims to measure 

attitudes towards the adoption of University Smart Cards, and environmental concern is considered in 

order to examine its relationship with attitude as well. It was concluded that attitude and subjective 

norms towards university smart cards positively and significantly affect their usage intentions. 
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Meanwhile, the two characteristics of TAM (i.e., usefulness and ease-of-use) incorporating 

environmental concern all positively and significantly affected attitude towards the adoption of 

University Smart Cards. The concept of the University Smart Card is still new for Taiwanese students 

and the results gained from this study offer important contributions and implications for both academia 

and practitioners. 

Firstly, the results of this study have demonstrated the value and the feasibility of University Smart 

Card adoption for university students in Taiwan. The technology acceptance model (TAM) of Davis in 

this study also revealed the importance of the attitudes toward smart card adoption and usage intension 

in terms of potential users’ perceptions of attributes of the University Smart Card. 

Subsequently, this study proposed a unique model to explore students’ intended behavior towards the 

adoption of University Smart Cards by TRA and then measured attitude towards the adoption of 

University Smart Cards via TAM and factoring in environmental concern. The findings from the 

sections of TRA and TAM are consistent with previous studies that show a positive and significant 

relationship across a wide variety of domains. 

Thirdly, based on the research findings from the data analysis, the perceived usefulness and 

subjective norm of the University Smart Card system have the most significant predictive power on 

potential users’ attitudes and intentions of adopting the card. One of the key findings is that at this stage, 

the University Smart Card is still seen as the student ID card by students, as there are still very few 

suitable sites for its “Smart” function; in other word, it has not yet become a critical part of student life. 

In addition, the present research was conducted in Taiwan and there may be some cultural issue related 

to the subjective norm (SN). Based on [61] cultural dimensions, the Taiwanese culture are known to be 

more collective than individualistic. Therefore, it may be said that subjective norm has the most 

significant predictive power on intentions. 

Therefore, students have not experienced its innovative functions and did not see it as an innovative 

new product. However, there is still opportunity to develop this new product, as in line with the findings 

of this research, when students have the behavioral intention to use University Smart Cards, there is a 

positive trend that they would use it. However, there are a few universities already developing smart 

phone Apps to make university service functions smarter, and the authors believe the smartcard can be 

combined with the smartphone Apps in the very near future. Therefore, it is strongly suggested to 

conduct a questionnaire in six months for further re-examining students’ PU and PEU to intention to use 

and innovation issues in relation to students’ actual use in order to obtain more accurate results. 

Additionally, the concept of environmental concern is rarely mentioned within this topic in previous 

literature. The findings of this study indicated that environmental concern has a positive effect on the 

attitude towards university smart cards. Therefore, environmental sustainability plays a role in the 

adoption of smart card technology at universities in Taiwan. This result could be viewed as a 

benchmark for future research. 

Finally, the study has some limitations that should be noted for further research. First, this research 

used samples from three of eight Colleges in Feng Chia University. The results from this sample might 

be different from other Colleges or Universities. Secondly, a longitudinal approach is suggested as this 

study was conducted with a snapshot research approach. Thirdly, respondents in this study were already 

adopters of the university smart card. A study on continued use, specifically considering its antecedents, 

e.g., satisfaction [62], could be better-explained with continuance intentions. Finally, the use of the 
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proposed research framework could be altered (e.g., a possible interaction effect between EC and SN) in 

order to re-examine the trend of behavioral intentions. 
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