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Abstract— This study was carried out to investigate the relationships between perceived usefulness, 
perceived ease of use, and perceived novelty on attitudes toward using smart retail technologies. 
Smart retail technologies (SRT) presented a fresh opportunity to investigate the breadth and depth 
of retail knowledge, which has the potential to enhance the traditional shopping experience. Since 
there is still an incomplete landscape regarding the development of smart retail technologies in 
Malaysia, the researchers aimed to approach the shoppers in Penang, Malaysia who had experiences 
with using smart retail technologies. Using the mall intercept sampling technique, the study 
received a total of 115 respondents. SmartPLS 3.0 was the data analysis tool applied in this study. In 
the measurement model, the reliability analysis showed that each variable has 0.7 Alpha, indicating 
high reliability. Overall, the results indicated that perceived usefulness and perceived novelty have 
a relationship with shoppers’ attitudes toward smart retailing technologies.  This study contributes 
important implications for both academicians and industry players.  
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I. INTRODUCTION 

In the current retail industry, ‘smart’ has become a new buzzword to strengthen the rapid 
advancement of communication and interaction technologies seamlessly connecting customers in 
real-time [29]. Smart retail technology is a general word across many types of technologies that exist 
in physical retail stores [29]. By 2028, the market of smart retail technologies can reach 134347.9 
million USD as the increasing adoption of the latest but growing technologies such as artificial reality, 
virtual reality, artificial intelligence, and the Internet of Things to enhance in-store shopping 
experience [4]. From the perspective of shopping progress, SRTs could exist in pre-purchase, purchase 
and post-purchase stages providing customers with a seamless smart shopping experience. The 
research expert has disclosed two key factors, the increasing use of data analytics and the explosion 
of convenience shopping, that could boost the market value of smart retail technologies [19].  
 
Malaysia has great potential for smart retail technology adoption in the retail sector. In line with the 
ASEAN step, after a little push by the government during Covid 19, Malaysians have a high rate to 
accept a new payment method or contactless payment in an offline transaction. Also, the nation has 
launched DuitNow QR to unifies the national QR standard. The Domestic Trade and Consumer Affairs 
Ministry (KPDNHEP) aimed to expand such payment methods to 15,000 small and micro traders by 
2022. This means that not only retailers should accustom the rapid advancement under Industry 
Revolution 4.0, the customers also be acquainted with the new technologies  
 
Smart retailing is the rising shopping format and retailers are urged to launch technologies that can 
increase shopping effectiveness among Malaysian shoppers through smart retailing experience.  
Instead of just physical buildings for shopping, high experiential shopping is the new trend and 
preference of consumers, said Mark Saw, Penang branch executive director of Knight Frank [32]. 
Viewing from the macro perspective, the development of smart retailing is still nascent but significantly 
growing in stores [31],[20]. This implies that the Malaysian customers might have little knowledge or even 
zero awareness about how easiness and usefulness that the technology can benefit to their shopping 
experience even though they had such experiences. Instilling some comparative attributes such as high 
simplicity, and relative advantages of smart technologies in physical store retail might benefit to the 
adoption rate of smart retailing and increase offline shopping. Therefore, this study is looking to 
understand the antecedents of the attitude toward using smart retail technologies among psychical 
store shoppers.  
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SMART RETAIL TECHNOLOGIES 

Smart retailing is a new retail format that emerged from the vision of a smart city [29], [13]. Three 
fundamental subsects of smart city explicitly implanted into smart retailing operations. The first 
characteristic of smart retailing is ‘instrumented.’ Many physical and virtual sensors are established 
to collect real-world human and environmental data. Second, ‘interconnected’, standing for the 
‘co-operation’ between front-end and back-end technologies to provide seamless services. This 
requires a group of technologies to send real time data to a central computing platform and to 
communicate information among the networked technologies from different places. Third, smart 
retailing should be more ‘intelligent’ than previous retailing in brick-and-mortar stores. Therefore, it 
solves complex analytical tasks during business hours and helps retailers make better operational 
decisions [13].   
In addition, some scholars contended that smart retailing can be considered as an extension of 
e-tailing [30]. In smart retailing, retailers applied similar features of e-tailing and added some new 
extensions which may provide retailers with new capabilities to serve customers seamlessly, in on-site 
and off-site platforms. Therefore, smart retailing is a new solution to the pain point of the physical 
platform. There are five differences (e.g.: space, core technology, nature of interactivity, nature of 
experience and service provision) pointed out by previous scholars to distinct smart retailing from the 
e-tailing, the retail platform that originated online [29]. The value propositions are formulated 
through the synchronization and connection between the back-end network and front-end objects 
that allow technologies to sense the environment, responsive deliver services and even consumers’ 
self-service. 
As smart retailing is still emerging in physical store shopping, the technology adoption is preferred by 

those scholars to investigate the initial consumer behavior toward SRT in general [30], [31]. 

Therefore, investigating the relationship of SRT characteristics from the customers’ perspective such 

as technology usefulness, ease of use and novelty experience in shaping customers’ attitudes towards 

SRT becomes imperative.  

II. LITERATURE REVIEW 

 
Attitude towards SRT 
 
Attitude is important in the formation of consumers’ behavioral intentions and actual behaviour [8], 
[2]. It’s a more enduring evaluation of technology by end-users on new innovations. In fact, some 
well-known theories of information systems, such as Theory of Reasoned Action [11], Technology 
Acceptance Model [8] and Theory of Planned Behaviour [2], they included attitude as mediator to 
predict the relationship between multiple constructs and behavioural intentions. To elaborate, the 
individual attitude is linked tightly with beliefs and contend that once a positive belief is in the 
people’s minds, they also simultaneously create positive attitudes towards a technology which in turn 
to derive behavioural intentions and actual behaviour. The assumption was proven by many recent 
information literatures. This was applied in consumers using chatbots for mobile shopping[14]. In 
smart retailing, this also has been asserted by many studies that once customers have positive 
attitudes, they would perform favourable behavioural intentions towards smart retail technologies 
[20], [30], [31]. On the other hand, negative attitudes might create preventive behaviour in adopting 
smart retailing. Hence, the attitude plays its role between personal beliefs and behavioural 
intentions. For this reason, the authors adapted the definition of attitude from [14], to define the 
variable as positive or negative feelings by consumers regarding smart retail technologies for the 
shopping process.  
 
The research model presented in study proposes the role of customers’ perception in shaping the 
attitude towards the smart retail technologies in retail shopping behaviour.  This study investigate the 
role of…. 
 
Perceived usefulness 
 
In the study of information systems, perceived usefulness was widely applied by previous authors in 
different research contexts. The construct of perceived usefulness can be considered the principal 
variable related to influencing users to keep long-lasting usage patterns or attract new users. The 
relationship of customer and technological innovations was promised when such system-benefit 
continuously manipulate their personal performance [30]. This implies that the higher perceived 
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usefulness, the more readily consumer acceptance towards technology. This forecast also has been 
asserted properly in studying either individual or general use of smart retail technologies [5], [21], 
[23], [25], [30].  
 
Originally, perceived usefulness was first initially proposed by [7] to measure whether people believe 
that using a particular technology innovation would boost their job performance. Perceived 
usefulness can be defined as the prospective users think that using the target technology will increase 
their job performance [8]. The author applied this construct to measure new end-users about using 
computer-based information systems. This represents it initially was proposed for the pre-acceptance 
stage in technology adoption to justify whether technology innovations met the users’ expectations. 
Afterward, perceived usefulness has widely been used to measure in pre-acceptance and even 
post-acceptance technology usage. Hence, this study uses perceived usefulness as one of the factors 
that influence the shoppers’ attitude towards SRT in general. The definition of perceived usefulness 
can be well-defined as “the end-users perceived using smart retail technology(s) would boost their 
personal performance in the shopping process.” 
 
Perceived usefulness is the important determinant in TAM and it represents the positive evaluation  of 
personal toward a technology. Extant literature has been proven that the increasing of end-users’ 
performance was one of the stimuluses to encourage them embracing smart retail technology [20], 
[30]. The perceived usefulness is likely to be the focal determinant that increase customers’ 
propensity to accept the assistance of smart technologies in their shopping moments. As well, a new 
technology is more likely to be prevalent if the end-users’ task can be completed in an efficiency 
solution [9]. The preceding studies have conducted research on the relationship between perceived 
usefulness and attitude in the context of cashless payment [15], [24], [26]. By extending the existing 
body of knowledge on smart retail technologies, perceived usefulness is expected as the important 
cognition to derive a favourable and positive consumers’ attitude in using smart retail technologies. 
Therefore, the first hypothesis is postulated as the following sentence: 
 
H1: Perceived usefulness positively influences consumers’ attitudes towards SRT 
 
Perceived ease of use 
 
 In most cases, technology easiness is critical because this technology usage experience related to 
consumers frequent or even daily technology usage. Particularly, it led new users in their adoption 
and use of technologies as the service providers lowering the learning cost. This experience must be 
taken into the considerations by service providers in designing new technology otherwise the new 
users will keep away themselves from using smart retail technologies in offline shopping activities. 
Smart retail technologies have high sustainability when that can allow shoppers to feel free of effort, 
no matter mental or physical [(30]. 
  
As similar to perceived usefulness, perceived ease of use was also one of the determinants in TAM to 
influence computer-based technology acceptance [8]. Perceived ease of use originally defined as the 
prospective users expect the target technology will be free of effort [8]. However, the latter 
researchers had made it suitable for studying technology post-acceptance among end-users [23], [25], 
[30]. To study the Malaysian shoppers towards smart retail technologies, perceived ease of use can be 
defined as “the end-users perceived using smart retail technology(s) can lighten the effort they paid 
in shopping process.”  
 
Similar to perceived usefulness, the perceived ease of use also originated from the same theory to 
explain the usage experiences among technology users [8]. The learning cost paid by the end-users 
will determine whether a new technology will sustain in the marketplace. Free of effort in using smart 
retail technologies is significantly linked to the prevalent level.  Hence, the lower learning costs, the 
higher customers’ propensity to elicit a favourable collective emotion towards smart retail 
technologies. This has been asserted by previous literature. Roy et al. [30] has confirmed the 
relationship between perceived ease of use, attitudes and continuance intentions towards smart 
retail technology. In controversial, Daragmeh et al. [6] rejected the relationship between perceived 
usefulness and attitudes in studying e-wallet after outbreaking of Covid-19. They argued the 
mediating roles of attitudes were smaller once the technology users equipped with significant 
knowledge and experience. Based on the controversial viewpoints above, the influence of perceived 
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ease of use is expected to create a positive attitude among consumers toward smart retail 
technologies:  
 
H2: Perceived ease of use positively influences consumers’ attitudes towards SRT 

 
Perceived novelty 
 
The attribute of novelty is subjective rather than objectively perceived by customers when a new and 
unique technology has its identity that can differentiate from the existing devices [31]. The new and 
refreshing technology may provide a diverse usage pattern compared to existing technologies. Hence, 
new technology could create curiosity and drive customers to explore more on the features of new 
technology. Customers are likely to have a positive attitude toward innovation when it provides a 
more enjoyable manner than existing ones to achieve shopping tasks [1]. Obviously, an enjoyable 
experience must be backed up by benefits derived from consumers using smart retail technologies 
[10], [29], [30.  Therefore, the affective response heightens the adoption rate of smart retail 
technologies. In this study, perceived novelty is defined as the degree to which consumers perceive 
and identify the smart retail technology(s) to be unique and novel in helping them to achieve shopping 
tasks in a more enjoyable manner than existing retail technologies.  
 
Smart retailing is still a new and nascent shopping method for many shoppers [31]. Therefore, 
customers may perceive smart retailing is a unique and novel shopping experience even though this 
perception could be weakened after they familiarized towards smart retail technologies. By now, 
perceived novelty is still an important external motivation to attract new users and keep existing 
users stick to smart retail technologies. Of the study by Nikhashemi et al. [22], they asserted that the 
novelty attribute provided by retailer branded AR apps (e.g., Ikea, Gap or Amazon) influence 
utilitarian and hedonic benefits among the experienced shoppers in Malaysia. According to the result, 
the perceived novelty has relationships regarding the personal cognitive and affective state. The 
present study hypothesizes the influence of perceived novelty on customer attitude toward smart 
retail technologies as the following sentence: 
 
H3: Perceived novelty positively influences consumers’ attitudes toward SRT 

III. METHOD 

This study is based on the quantitative method, given that intends to examine the role of technology 
beliefs of perceived usefulness, perceived ease of use, and novelty in determining the attitude of SRT 
in a retail setting. This study used a survey to collect the data and obtained a close-ended 
questionnaire. A mall intercept sampling method was applied in this study. A total of 300 
questionnaires were distributed at two shopping malls in Penang, namely Gurney Paragon Mall and 
Queensbay Mall  October 2022. The constructs in this study were measured using validated items from 
previous studies.  A 6-item scale for perceived usefulness was developed from [8] and [20] studies. 
The measurement items for perceived ease of use consisted of six items adapted from [30]. Perceived 
novelty was measured using six items adapted from [1].  Finally, attitude towards SRT consisted of 
7-items adapted from [20] and [24]. Responses to all questions were measured using a 5-point Likert 
scale ranging from “strongly disagree (1)” to “strongly agree (5)”. After absorbing feedback from the 
pilot study into the questionnaire, the final set of questionnaires was then distributed to actual retail 
shoppers. 
Data collected from the study were analyzed by  SPSS and  Smart PLS. The study applied the partial 
least squares (PLS)technique an implementation of structural equation modeling (SEM) with Smart PLS 
3.2.7 [27] to examine conceptual model and test the proposed hypotheses. Further demographic 
items have been analyzed by the descriptive statistical tools 

IV RESULTS 

In this study, total 115 respondents who had SRT experiences were appointed to answer the 
questionnaire. This research has applied SmartPLS 3.2.7 as the statistical tool for the data analysis. 
The reporting flow is started from the measurement model and then followed by the structural 
model. In the following paragraphs,  the specific criteria of each model were discussed. 
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Measurement model 
 
After initial run data in SmartPLS 3.2.7, all loadings are above 0.5, indicating that the included items 
can be accepted at all [12],[16]. The composite reliability range between 0.899 and 0.945 indicated 
the internal consistency reliability of the constructs. All the AVE for perceived usefulness, perceived 
ease of use, perceived novelty and attitude were above the threshold value (0.5), it was acceptable as 
an adequate level of composite reliability [12], [16].  

 
Table 1: Measurement model 

Latent 

variable 

Items Loadings Cronbach's 

alpha 

Composite 

Reliability 

Average Variance 

Perceived 

usefulness 

PUI 

PU4 

PU5 

0.842 

0.848 

0.916 

0.899 0.899 0.768 

      

Perceived ease 

of use 

PEU1 

PEU2 

PEU3 

PEU4 

PEU6 

0.906 

0.932 

0.907 

0.904 

0.845 

0.941 0.942 0.808 

Perceived 

Novelty 

PN1 

PN2 

PN3 

PN4 

PN5 

PN6 

0.845 

0.785 

0.836 

0.701 

0.889 

0.845 

0.896 0.912 0.660 

Attitudes 

towards SRT 

ATD1 

ATD2 

0.843 

0.917 

0942 

 

0.945 0.746 

 ATD3 

ATD4 

ATD5 

ATD6 

ATD7 

0.914 

0.898 

0.887 

0.831 

0.745 

   

 
 

 
Structural model 

 
The path coefficient, T-value and p-value of every direct were measured in Table 2. According to 
Table 2, two out of three hypotheses were supported.  
 

Table 1: Structural model 
 

Hypothesis Path Direct 

effect 

S.D. T-value P-value Decision 

H1 PU → ATD 0.513 

 

0.102 5.007 0.000 Supported 

H2 PEU → 

ATD 

0.140 0.095 1.482 0.138 Not supported 

H3 PN→ATD  0.320 0.076 4.227 0.000 Supported 
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Figure 1:  Structural model results 
 
The result showed that perceived usefulness was not significantly related to customers’ attitudes 
towards SRT (β = 0.049, t = 0.393, p = 0.695) and H1 was rejected. However, the relationships 
between perceived ease of use and attitudes towards SRT (β = 0.140, t = 1.482, p =0.138 has indicated 
a significant relationship. Thus, H2 was supported. Meanwhile, the relationship is a positive 
relationship between perceived novelty and attitudes towards SRT β = 0.320, t = 4.227, p= 0.0000, 
and H3 was supported.  (Figure 1)  
 
The result showed that perceived usefulness insignificantly influences shoppers’ attitudes towards 
SRT (β = 0.513, t = 5.007, p = 0.000) and H1 was supported. Meanwhile, the relationships between 
perceived ease of use and attitudes towards SRT (β = 0.140, t = 1.482, p =0.138) has indicated positive 
and significant effect. Thus, H2 was supported. Similarly, the relationship between attitudes towards 
SRT and behavioural intentions of using SRT (β = 0.320, t = 4.227, p= 0.000), H3 was supported. 
 

V. DISCUSSION 
The present study has extended the research on SRT in Malaysia, one of the emerging Asian markets.  
Post-pandemic scenarios have created new opportunities and norms that most retailers are 
incorporating SRT in retail setting. The findings show a significant relationship between the perceived 
usefulness of SRT and attitudes toward it. This finding is in line to study by [3] and [17] studies on 
argument reality retail apps and e-commerce respectively. This implies that consumer appreciate the 
usefulness and convenience of SRT and perceived using smart retail technologies enhance personal 
performance in shopping process. In addition to this, perceived novelty also significant effect on 
forming customers’ attitude towards SRT. The customers might perceived and identify the SRT to be 
helping them in a better and unique way to achieve shipping tasks. This result consistent with 
previous studies [28]). This also could indicate the shoppers’ motivation in relating SRT to fun and 
enjoyment use of technological advancement in retailing. In contrast, there was no significant 
relationship between perceived ease of use and attitude towards SRT. This result was not in line with 
the study by [30], [18] in which perceived ease of use had a significant positive influence on the 
Australian shoppers' attitude. It could be because shoppers' may feel that their have to put more 
efforts in handling the SRT even though they perceived usefulness and novelty of it. This could be in 
term of operating and interacting with technologies. However,  the findings implies that shoppers are 
expecting more user-friendliness, minimal effort and less complexity in handling SRT in shopping 
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context. Also, the study has affirmed that perception of technologies would determine the attitude 
and behaviour.  
 

CONCLUSION 
This study helps retailers and mall operators who are considering using SRT to renovate their physical 
retail operations. The practitioners need to aware the rising trend in SRT development and its 
relevancy in shaping customers buying behaviour. This study specifically, highlights the expectation 
of shoppers toward SRT accessibility in physical stores.  In addition, the lack of SRT availability in a 
physical store could create a barrier that makes it challenging for shoppers to learn about the utility 
of that technology. Availability of SRT that give smooth and novelty experience to navigate shoppers’ 
shopping experience in the store could lead to the sustainability of SRT in the marketplace.  
 
The research framework is limited to focus on attitude towards SRT. Future studies should consider 
other potential consequences of attitude such as behavioral  and experience dimensions. Apart from 
behavioral intentions, actual behavior, citizenship behavior and any potential obstruction that can 
determine the evolution of SRT also has the potential to be taken into account by upcoming studies. 
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