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Abstract 
It is predicted that the Internet of things (IoT) is the future of the business 
world. In terms of innovation, the adoption of IoT is still in its infancy and many 
business sectors are still reluctant to adopt IoT due to the lack of consumer 
acceptance. This study used the Unified Theory of Acceptance and Use of 
Technology (UTAUT) that features perceived enjoyment, perceived trust, and 
perceived risk to estimate the motivation towards the use of the Internet of 
Things (IoT) services in retailing among Malaysian Youth in Malaysia.The 
quantitative data was collected from a total of 357 respondents from Malaysia 
and analysed using PLS-SEM. The study findings suggested that 
performance expectancy, facilitation of conditions, perceived enjoyment, and 
perceived trust of IoT could positively and significantly influence the 
motivation to adopt IoT. Perceived risk has a significant but negative effect on 
the motivation to adopt IoT. This study focused on the perception on the 
features of IoT as factors towards the motivation to accept IoT.The findings 
presented important theoretical and practical implications for the development 
and marketing of IoT in retail industry. Finally, the study presented the 
limitation and practical implication. 

Keywords: Internet of Things; motivation, partial least square-structural 
equation model; Malaysian youth; retailing; Malaysia. 
 

 Introduction 
The last decade is marked with the advancement of information 

technology and the Internet became a part of daily life (Balaji & Roy, 
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2016). Internet of Things (IoT) was developed in year 1999 by a British 
technology enthusiast named Kevin Ashton (Ashton, 2009). The 
penetration rate of the Internet and the development of smart 
computers with the ability of remote controlling and data sharing can 
benefit the business world. At the basic level, IoT consists of a 
microchip and a communication antenna. Radiofrequency identification 
(RFID) manages the inventories or performs other relevant activities 
based on the concept of scanning and reusing information multiple 
times (Gubbi et al., 2013). The rise in IoT adoption is observed in recent 
years, and it is expected that the number of IoT devices may reach 
more than 30 billion by year 2020 (Car et al., 2019). The adoption of 
IoT changes the business world and everyday life. It is expected that 
people will spend more than US$11 trillion on IoT by year 2025 (Balaji 
& Roy, 2017). Yet, despite the growing need of IoT around the world, 
the development of IoT in Malaysia has not taken off at a desirable 
pace (The Edge Malaysia, 2017). 

IoT technologies are widely used by technology, social, and 
business leaders across the globe. An extended value chain is 
developed for IoT from manufacturing, communication, and delivery 
services (Ding, 2013). Currently, IoT is used in industries such as 
transportation, logistics, finance, healthcare, and production facilities 
(Balaji & Roy, 2016). The development and implementation of IoT are 
still in their infancy and data privacy, security, and personal acceptance 
of the IoT are significant areas that need more attention (Car et al., 
2019). 

The existing research primarily focus on IoT design and 
implementation from the technical perspective (Gao & Bai, 2014). 
Moreover, the current investigation on IoT mainly focuses on large 
business or government perspective. While some previous studies 
have discussed small and medium enterprises (SMEs) readiness to 
adopt IoT particularly in Malaysia (Zaidi, 2017; Zaidi & Belal, 2018; 
Zaidi & Belal, 2019), a study by Hasbullah (2018) suggests that “the 
incorporation of retail 4.0 technologies in Malaysia is rather slow”. The 
high cost and complexity of these technologies are among the reasons 
discussed by researchers (Sakrabani & Teoh, 2019, Saremi & 
Taghizadeh, 2013). Apart from SMEs itself, the focus also should be 
on user acceptance of the new technologies. More studies should 
explore the adoption of IoT from the consumers’ viewpoint as previous 
research provided limited insights on this matter (Balaji & Roy, 2017; 
Gao & Bai, 2014). Moreover, the retail industry is one of the prominent 
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areas that use IoT. The retail industry uses IoT for smart shopping 
carts, to provide real-time information on products, and to allow 
checkouts with no waiting times (Balaji & Roy, 2017). IoT helps 
consumers and enhances the shopping experience in many ways. In 
general, there is still a lack of studies on the behavioural aspects that 
explain the consumers’ level of acceptance and perceptions towards 
IoT technology (AlHogail, 2018). 

Different models explore consumers’ acceptance of innovation 
or new technology. Some of the prominent models exploring the 
acceptance of technologies are Theory of Planned Behaviour (TPB), 
Technology Acceptance Model (TAM), and Unified Theory of 
Acceptance and Use of Technology (UTAUT) (Kaur & Kaur, 2016). For 
IoT, the acceptance of the technology depends on the increase in the 
areas of performance, reduction in efforts, number of facilities 
available, and the enjoyment in using the technology after factoring in 
risk and trust. As the world has been hit by Covid-19, the year 2020 
has been the worst year for retailers in Malaysia since 1987 as it only 
contributed 0.7% to the GDP during the first quarter of 2020 
(Department of Statistics Malaysia, 2020). Hence, action needs to be 
taken to improve the performance of the retail industry by adopting 
technology (Sakrabani & Teoh, 2019; Bertacchini, et al., 2017; 
Germann et al., 2014). Since the generations that are friendly to 
technology, Gens Y and Z, make up 67% of the population (Population 
Pyramid, 2019), the research on the motivation towards the use of IoT 
services in retail among Malaysian youth is crucial needs.  

 Internet of Things (IoT) 

There are different conceptualisations for IoT, and the term was 
initially coined by Kevin Ashton in early 1999. Kranenburg (2008) 
defines IoT as a dynamic global network infrastructure that has self-
configuring capabilities based on standard and interoperable 
communication protocols where physical and virtual ‘things’ have 
identities, physical attributes, and virtual personalities. It uses 
intelligent interfaces and is seamlessly integrated into the information 
network. Sethi and Sarangi (2017) describe IoT as a paradigm in which 
objects are equipped with sensors, actuators, and processors that 
communicate with each other to serve a meaningful purpose. 
Malaysia’s National Applied Research and Development Centre 
defines IoT as “Intelligent interactivity between human and things to 
exchange information and knowledge for new value creation”, an 
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imperative concept resulting from market and technology megatrends 
(MIMOS, 2015).  view IoT as a complex yet complete solution 
surrounding three main technology mechanisms namely connecting 
things with embedded sensors, connectivity and infrastructure, and, 
most importantly, analytics and applications. 

All the conceptualisations of IoT have led to many types of 
applications and services, including smart vehicles and smart homes 
that provide security, energy-saving features, or entertainment (Sethi 
& Sarangi, 2017). In general, IoT is a network that connects computers 
or smart gadgets that use technologies like radio frequency 
identification (RFID) and wireless sensor network (WSN) with 
3G/4G/5G mobile connectivity with the agreed protocol for the 
identification, location, tracking, monitoring, and managing smart 
objects (Car et al., 2019). 

There are three system-level characteristics of IoT, including 
anything communicates, anything identifies, anything interacts. The 
interaction is achieved using sensors with triggering capabilities and 
digital identification that enable the interconnectivity among the 
network objects (Kranenburg, 2008). The main purpose is 
communication among smart objects in providing users with personal 
or environmental advantages. IoT enables service providers to 
facilitate customers without any physical interaction resulting in 
reduced cost since service receivers experience reduced turnover time 
and get timely service (Krotov, 2017). 

A total of 24.5 million Malaysians use the Internet for different 
purposes, and Malaysian youth is regarded as a technology-savvy 
group that prefers online shopping and technology (MCMC, 2017). 
Based on report by Statista (2021), the number of Internet user in 
Malaysia in year 2020 is 30.44 million compared to 2019 which is 29.01 
million Internet user. GlobalWebIndex shows that 80% of the Internet 
user in Malaysia is reported already shopping online at the age of 16. 
Since it is believed that young users make up the major group who use 
the Internet as a channel for online shopping (Com Score, 2009; Muda 
et al., 2016), IoT is the best option to serve this purpose. Since the 
review of existing literature reveals the lack of consumer acceptance of 
IoT, this study intends to explore the motivation towards adoption of 
IoT services in retail among Malaysian youth. This study will use the 
UTAUT framework to evaluate perceived enjoyment, risk, and trust in 
relation to the motivation of adopting IoT for shopping. 
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The next section is a literature review on performance 
expectancy, effort expectancy, facilitating conditions, perceived 
enjoyment, perceived risk, and perceived trust and how they relate to 
motivation to adopt IoT among Malaysian youth. The subsequent 
section describes the method of this study based on the literature 
review and hypotheses developed. The analysis and results are 
presented in Sections 4 and 5, respectively. Section 6 presents the 
conclusions, future research opportunities, and study limitations. 

 Literature Review 
Malaysian youth whose members are born after 1981, is a 

technologically savvy generation who has the exposure to the Internet 
and the latest technologies as it grew up in the age of information. Their 
buying behaviour is mostly influenced by electronic word of mouth and 
social media (Prasad et al., 2019). Thus, this generation is a heavy 
user of technology and is found to have a keen interest in new 
technologies as most of its interactions are carried out online (Ali & 
Maideen, 2019). But despite the growth in Internet use among this 
generation, in 2010 only 21.2% of Malaysian Youth in Malaysia made 
online purchases compared to developed countries such as United 
Kingdom (44%) (ACNielsen & Paypal, 2011). Most Malaysians still felt 
reluctant to purchase online due to security and privacy reasons (Kok, 
2014). San et al., (2012) shared a report by Retail Research (2012) 
whose claims that Malaysian youth has high purchasing power and 
eagerness to participate in online purchasing. Their decision to 
purchase is based on product value, and the trait of spending without 
worrying about debt, characteristic of buy-now-pay-later behaviour 
which is an advantage for the retail industry (The Star, 2013; Aquino, 
2013; An Oracle White Paper, 2009).  In order to better understand this 
phenomenon, the factors that influence the motivation towards 
adopting IoT services among Malaysian youth are discussed in sub 
section. 

 Motivation To Adopt Internet of Things (IoT) Services 

Bagozzi (2007) defines the motivation to adopt as mindful 
inclination to execute a particular behaviour. It is also the willingness to 
behave in a certain manner on the inclination for the adoption 
(Venkatesh et al., 2012). The motivation to adopt is the users’ 
perception of delight and improved subjective performance when 
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accepting an innovation. IoT facilitates the retail industry, and 
customers obtain faster services with less queuing time and improved 
service quality (Balaji & Roy, 2017). Moreover, the adoption of IoT can 
be improved if the customers are facilitated by IoT technologies. 
Customer convenience increases customer satisfaction and influences 
the intention to adopt IoT (Gao & Bai, 2014). 

 Performance Expectancy 

The adoption of technology at the user level is associated with 
the performance benefits that are achieved with the technology. 
Venkatesh et al. (2012) define performance expectancy as the 
perceived degree of benefit of the technology towards the performance 
of a particular activity. Technology performance expectancy can predict 
the behavioural intention to adopt the technology for future use. The 
IoT facilitates the work in the retailing industry due to the technology 
that can pay and receive payments anywhere and anytime (Balaji & 
Roy, 2017). Gao and Bai (2014) find that perceived usefulness (β = 
0.67, p = 0.000) influences the intention to use IoT among Chinese 
consumers. Slade et al. (2015) reveal a positive and significant effect 
(β = 0.28, p = 0.001) of the performance expectancy on the behavioural 
intention to adopt remote mobile payment in the UK. Therefore, the 
performance expectancy of the IoT can motivate the adoption of IoT, 
which leads to the following hypothesis:   

Hypothesis 1 (H1): Performance expectancy has a positive effect on 
the motivation towards adoption of IoT services in retailing among 
Malaysian youth. 

 
 Effort Expectancy 

Effort expectancy is the degree of ease associated with the use 
of technology for the users. The concept of effort expectancy is closely 
associated with the concept of the ease of use in the TAM (Venkatesh 
et al., 2003). Effort expectancy significantly predicts the intention to 
adopt the technology (Venkatesh & Davis, 2000). The adoption of IoT 
facilitates retailers by reducing the efforts and cost and allowing 
transactions to be conducted while interacting with customers remotely 
(Thakur & Srivastava, 2014). The perceived ease of use (β = 0.44, p = 
0.000) of IoT can positively and significantly affect the intention to use 
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it (Gao & Bai, 2014). Based on the above discussion and UTAUT model 
standard hypotheses, this study hypothesises the following: 

Hypothesis 2 (H2): Effort expectancy has a positive effect on the 
motivation towards adoption of IoT services in retailing among 
Malaysian youth. 

 
 Facilitating Conditions 

Facilitating conditions are the perceptions of an individual that 
support the adoption of the technology (Venkatesh et al., 2003). The 
conceptualisation of facilitating conditions aids the intention to adopt 
the innovation include the help, guidance, and support that are readily 
available (Wang et al., 2013). Facilitating conditions can significantly 
predict the intention to adopt technology or innovation. Moreover, 
facilitating conditions are closely associated with the conceptualisation 
of perceived behavioural control (Gao & Bai, 2014; Venkatesh et al., 
2003).  Gao and Bai (2014) found a positive and significant effect (β = 
0.28, p = 0.000) of perceived behavioural control on the intention to 
adopt IoT. The above discussion has led to the following hypothesis:  

Hypothesis 3 (H3): Facilitating condition has a positive effect on the 
motivation towards adoption of IoT services in retailing among 
Malaysian youth. 

 
 Perceived Enjoyment  

Perceived enjoyment is the prime intrinsic drive that motivates 
the adoption of technology. It should be noted that performance 
expectancy is different from perceived enjoyment (Pinochert et al., 
2018). Technology provides enjoyment to users or adoptees. Recent 
literature provides evidence that perceived enjoyment can significantly 
affect the intention to adopt the technology (Thakur & Srivastava, 
2014). Gao and Bai (2014) find a positive and significant effect (β = 
0.35, p = 0.000) of the perceived enjoyment on the behavioural 
intention to adopt IoT among Chinese users. Therefore, this study 
hypothesises the following: 

Hypothesis 4 (H4): Perceived enjoyment has a positive effect on 
motivation towards adoption of IoT services in retailing among 
Malaysian youth. 
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 Perceived Risk 

The perception of risk and consequences regarding the 
uncertainty and concern of a particular behaviour can lead to negative 
outcomes of the behaviour (Medaglia & Serbanati, 2010). New product 
adoption or use of new technology is a risky behaviour (Slade et al., 
2015). Complexity and change of working routines can trigger the 
perception of risk associated with the adoption of the new technology. 
Privacy breach and online monetary transactions are some of the risks 
to users (Cho, 2014). Several studies reported the negative effects of 
perceived risk on the adoption of the technology. Slade et al. (2015) 
report a negative and significant effect (β = -0.22, p = 0.001) of 
perceived risk on the behavioural intention to adopt the remote mobile 
payment among the UK samples. Hence, this study hypothesises the 
following: 

Hypothesis 5 (H5): The perception of risk associated with the Internet 
of Things (IoT) has a negative effect on the motivation towards IoT 
services in retailing among Malaysian youth. 

 
 Perceived Trust 

Trust is the subjective belief that the other party will fulfil their 
obligation (Chai & Dibb, 2014). Trust on product or service adoption 
can significantly predict the intention to adopt an innovation or new 
technology (Luo et al., 2010). Recent literature of adoption highlights 
the significance of trust as a unitary multidimensional construct that 
supports the intention to adopt new technologies among the users. Gao 
and Bai (2014) reveal a positive but insignificant impact (β = 0.08, p = 
0.05) of perceived trust on the behavioural intention to adopt the 
technology. Hence, this study proposes the following hypothesis:   

Hypothesis 6 (H6): The perceived trust associated with the Internet of 
Things (IoT) has a positive effect on the motivation towards IoT 
services in retailing among Malaysian youth. 

 
 Research Methodology 
 Data Collection and Sample Selection 

The target population for this study was Malaysian Youth users 
who are experienced in purchasing apparel online and the sample was 
selected using convenient sampling. The population of Internet users 
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in Malaysia was 24.5 million from which 13.1 million are aged 24 – 34 
years old (MCMC, 2017). In fact, according to report in ecindiser 
(2019), half of online shoppers are between ages of 25 to 34. For the 
study, the sample size calculation was executed using G-Power 3.1. 
With the power 0.95, effect size 0.15 and having seven predictors, the 
calculated sample size was 84 (Faul et al., 2007). On the other hand, 
the partial least square regression with structural equation modelling 
(PLS-SEM) suggests a minimum sample size of 200 (Hair et al, 2019). 
The current study employed online survey (Google Form) uploaded on 
various Facebook pages. In order to increase the visibility, the 
researcher encouraged Facebook users who viewed the message to 
share the message and the link across all social media platforms. At 
the end, 357 respondents participated and data was collected over two 
months from October to December 2019. 

 Measurement and Scales  

The questionnaire was designed using simple and unbiased 
wordings so that the respondents could easily understand the 
questions. Table 1 shows a summary of each variable and its sources. 

Table 1 : Sources of Survey Instrument 

Variable Items Source 
Performance Expectancy  6 Gao and Bai (2014), Pinochet et al. (2018) 
Effort Expectancy 6 Gao and Bai (2014), Pinochet et al. (2018) 
Facilitating Conditions 5 Gao and Bai (2014), Dutot (2015) 
Perceived Enjoyment 6 Gao and Bai (2014), Pinochet et al. (2018) 
Perceived Risk 3 Dutot (2015), Pinochet et al. (2018) 
Perceived Trust 3 Gao and Bai (2014), Dutot (2015) 
Motivation to Adopt IoT 6 Pinochet et al. (2018) 
A seven-point Likert scale ranging from 1= strongly disagree to 7= strongly agree was 
used to gather data for each construct of the research model. 

 Assessment of Common Method Variance (CMV) 

The scientific methods of measurement in social science 
research are associated with common method bias due to the single 
source and single point of time data (Podsakoff et al., 2003). Podsakoff 
et al. (2003) suggest the use of Harman’s (1976) one-factor test to 
determine the impact of CMV on the study constructs. Harman’s one-
factor test confirmed that CMV is not a critical issue for this study as 
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the highest factor is accounted for by the 16.38% variance, which is 
less than the suggested limit of 50%.  

 Multivariate Normality 

The data should not have multivariate normality to use SEM-
PLS as it is a non-parametric analysis tool (Hair et al, 2019). Peng and 
Lai (2012) suggest an online tool of web power to confirm data 
normality. The test results confirmed that the data set is not as normal 
as the Mardia’s multivariate coefficient p-value is less than 0.05 (Cain 
et al., 2017).  

 Data Analysis Method 

This study used PLS-SEM with the Smart-PLS software 3.1 to 
examine the study data. PLS-SEM is a multivariate analysis tool to 
evaluate path models that have latent constructs (Hair et al., 2019). 
PLS-SEM enables the researcher to work with the non-normal and 
small data set. Moreover, the causal-predictive nature of the PLS-SEM 
can benefit the work of complex models that have composites and it 
can work without the assumption of goodness-of-fit estimation 
compared to the covariance-based SEM (Chin, 2010). PLS-SEM data 
analysis has a two-step procedure in which the first measurement is 
performed on the model to test the reliability and validity of the study 
constructs (Hair et al., 2019). The second stage is performed using the 
structural model associations and examination of study hypotheses 
with significance levels (Chin, 2010). The model estimation is 
performed with r2, Q2, and the effect size f2 that describe the path effect 
from the exogenous construct to the endogenous construct (Hair et al., 
2019). 

The importance-performance map analysis (IPMA) categorises 
the study constructs relatively into high to low by the importance and 
performance of the outcome construct (Chin, 2010). This analysis can 
detect the possible area of enhancements that might require 
consideration from the management and scholars. IPMA analysis is 
based on the total effect of the rescaled variables scores in the 
unstandardized arrangement (Ringle & Sarstedt, 2016). The rescaling 
develops each latent variable score between the values of 0 and 100. 
The mean value of the latent variable score represents the 
performance of the latent variable, where 0 represents the least and 
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100 represents the most important in the performance of the 
endogenous construct (Hair et al., 2019).  

 Data Analysis 
 Demographic Characteristics 

Table 2 shows the demographic details of the respondents. The 
significant portion of respondents was male with a total of 60.5%. A 
total of 51.5% of respondents were in the age range of 20 – 24 years 
old, followed by 26.1% between 25 – 29 years old, and 16.8% between 
30 – 34 years. Around 58.5% of the respondents completed their 
degree, 16% had STPM level education, and 11.8% completed their 
diploma. Among the respondents, 47.3% of the respondents reported 
that their income was below RM1,000, 10.6% reported an income 
between RM1,001 to RM1,500, 15.1% reported an income between 
RM1,501 to 2,000, and the remaining above RM2,001. For time spent 
on the Internet, 30% of the respondents reported that they spent less 
than 1 hour per day, 40.6% of the respondents spent between 1 to 3 
hours per day, 19% of the respondents spent between 4 to 6 hours per 
day, and the remaining 10.4% spent more than 6 hours per day 
browsing through the Internet. 

Table 2 : Profile of the Respondents 

  n %     n % 
Gender 

   
Income   

Male 216 60.5 
 

RM 1000 and below 169 47.3 
Female 141 39.5 

 
RM 1001- RM 1500 38 10.6 

Total 357 100.0 
 

RM 1501- RM 2000 54 15.1  
  

 
RM 2001- RM 2500 51 14.3 

Education    RM 2501- RM 3000 26 7.3 
SPM 11 3.1 

 
RM 3000 and above 19 5.3 

STPM 57 16.0 
 

Total 357 100.0 
DIPLOMA 42 11.8 

 
   

Bachelor Degree 209 58.5 
 

Time Spent   
Master Degree 20 5.6 

 
Less than 1 hour 107 30.0 

PhD 8 2.2 
 

1 - 3 hours 145 40.6 
Others 10 2.8 

 
4 - 6 hours 68 19.0 

Total 357 100.0 
 

7 - 9 hours 16 4.5 
   

 
10 hours and above 21 5.9 

    Total 357 100.0 
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  n %     n % 
Age       
20 - 24 years of 
age 

184 51.5 
 

   

25 - 29 years of 
age 

93 26.1     

30 - 34 years of 
age 

60 16.8 
 

   

35 and above  20 5.6     
Total 357 100.0 

 
   

 
 Validity and Reliability 

Hair et al. (2019) recommends studies to report the Smart PLS 
results. The results of construct reliabilities estimated with Alpha (α), 
composite reliability (CR), and rho-A are more than 0.694, 0.829, and 
0.720, respectively. It is confirmed that the values of α, CR, and rho-A 
for each construct are above the threshold of 0.60 (Hair et al., 2019). 
Table 3 presents the results that confirm the study constructs are 
reliable. The AVE for all items for each construct must be more than 
0.50 to establish the convergent validity in providing evidence of the 
uni-dimensionality of each construct (Hair et al., 2019). Table 3 
presents the variance inflation factor (VIF) for each construct where all 
the VIF values are less than 5, establishing the lack of multi-
collerinallity issues among the study constructs. The items reveal that 
the constructs have acceptable convergent validity (see Table 3). The 
item loading and cross-loading are reported for the construct 
discriminant validity in which the study construct has satisfactory 
discriminant validity (see Table 4). Additionally, Foronell-Larcker 
criterion (1981) and Heterotrait-Monotrait ratio of correlations (HTMT) 
tests are used to validate the study constructs for discriminant validity. 
The results of the Fornell-Larcker criterion should be less than 0.70 to 
establish discriminant validity for each construct (Hair et al., 2019). The 
HTMT ratio should be less than 0.95 to provide evidence of 
discriminant validity for the study constructs (Henseler et al., 2015). 
Table 4 shows that the study has discriminant validity.  
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Table 3 : Reliability analysis 

Variables Number 
of Items 

Cronbach’s 
Alpha 

Composite 
Reliability 

Rho-
A 

Average 
Variance 
Extracted 

Variance 
Inflation 
Factor 

Performance 
Expectancy 

6 0.864 0.899 0.865 0.596 2.857 

Effort Expectancy 6 0.809 0.862 0.811 0.512 2.924 
Facilitating 
conditions 

5 0.763 0.840 0.764 0.513 2.668 

Perceived 
Enjoyment 

6 0.843 0.884 0.845 0.561 4.011 

Perceived Risk 3 0.694 0.829 0.720 0.620 2.385 
Perceived Trust 3 0.752 0.858 0.753 0.669 2.518 
Motivation to 
adopt IOT 

6 0.798 0.857 0.805 0.503 - 

 
Table 4 : Outer Loading and Cross Loadings 

 PEX EFX FCN PEN PRK PTT MAI 
PEX. Item – 1 0.748 0.176 0.662 0.214 -0.393 0.142 0.146 
PEX. Item – 2 0.784 0.156 0.679 0.147 -0.422 0.098 0.072 
PEX. Item – 3 0.725 0.239 0.573 0.181 -0.377 0.114 0.075 
PEX. Item – 4 0.743 0.053 0.593 0.308 -0.453 0.211 0.177 
PEX. Item – 5 0.753 0.364 0.264 0.161 -0.384 0.156 0.095 
PEX. Item – 6 0.738 0.281 0.406 0.183 -0.438 0.135 0.115 
EFX. Item – 1 0.541 0.729 0.244 0.149 -0.438 0.148 0.110 
EFX. Item – 2 0.577 0.692 0.270 -0.007 -0.334 0.022 -0.054 
EFX. Item – 3 0.539 0.716 0.246 -0.006 -0.378 -0.019 -0.169 
EFX. Item – 4 0.517 0.658 0.287 0.061 -0.417 0.035 -0.003 
EFX. Item – 5  0.585 0.728 0.227 -0.012 -0.432 0.031 -0.043 
EFX. Item – 6  0.558 0.764 0.272 0.052 -0.487 0.095 -0.016 
FCN. Item – 1  0.500 0.343 0.711 -0.061 -0.505 -0.021 -0.063 
FCN. Item – 2  0.562 0.416 0.703 -0.032 -0.473 0.122 -0.010 
FCN. Item – 3  0.511 0.301 0.705 -0.089 -0.514 0.111 0.029 
FCN. Item – 4 0.506 0.238 0.720 -0.082 -0.507 0.162 -0.047 
FCN. Item – 5  0.523 0.351 0.741 -0.096 -0.430 0.119 -0.022 
PEN. Item – 1 0.530 0.541 0.411 0.748 -0.393 0.318 0.192 
PEN. Item – 2 -0.492 0.577 0.511 0.784 -0.422 0.370 -0.142 
PEN. Item – 3 -0.509 0.539 0.539 0.725 -0.377 0.260 -0.308 
PEN. Item – 4 -0.337 0.517 0.097 0.743 -0.453 0.277 -0.451 
PEN. Item – 5 0.531 0.585 0.105 0.753 -0.384 0.172 -0.420 
PEN. Item – 6 0.467 0.558 0.181 0.738 -0.438 0.157 -0.279 
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Note: PEX: Performance expectancy; FEX: Effort expectancy; FCN: Facilitating conditions; 
PEN: Perceived enjoyment; PRK: Perceived risk; PTT: Perceived trust; MAI: Motivation to 
adopt IoT. 

 
 Path Analysis 

Subsequently, the model measurement is performed after 
achieving model validity and reliabilities. This step evaluates the impact 
of the performance expectancy, effort expectancy, facilitating 
conditions, perceived enjoyment, perceived risk, and perceived trust on 
the motivation to adopt IoT. The adjusted r2 value for the six response 
variables (i.e., performance expectancy, effort expectancy, facilitating 
conditions, perceived enjoyment, perceived risk, and perceived trust) 
on individual motivation to adopt IoT account for 70.5 per cent of 

PRK. Item – 1 0.441 0.500 0.233 0.541 0.847 0.278 0.921 
PRK. Item – 2 0.069 0.562 0.106 0.577 0.825 0.362 0.857 
PRK. Item – 3 0.144 0.511 0.109 0.539 0.681 0.429 0.905 
PTT. Item – 1 0.194 0.506 0.066 0.517 0.541 0.839 0.205 
PTT. Item – 2 0.129 0.523 -0.073 0.585 0.577 0.815 0.262 
PTT. Item – 3 0.059 0.530 0.102 0.558 0.539 0.798 0.428 
MAI. Item – 1 0.511 -0.492 0.521 0.500 0.517 0.425 0.720 
MAI. Item – 2 0.506 -0.509 0.556 0.562 0.585 0.447 0.757 
MAI. Item – 3 0.071 -0.337 -0.020 0.511 0.558 0.316 0.533 
MAI. Item – 4 0.192 -0.030 0.002 0.506 0.500 0.234 0.722 
MAI. Item – 5 0.110 0.006 0.013 0.523 0.562 0.302 0.702 
MAI. Item – 6 0.130 -0.007 0.020 0.173 0.511 0.248 0.794 
Fronell-Larcker Criterion 
PEX 0.772       
FEX 0.716 0.715      
FCN 0.618 0.733 0.716     
PEN 0.750 0.689 0.721 0.749    
PRK -0.629 -0.576 -0.560 -0.715 0.788   
MTT 0.648 0.587 0.536 0.729 -0.688 0.818  
MAI 0.746 0.665 0.663 0.775 -0.708 0.691 0.709 
Heterotrait-Monotrait Ratios 
PEX -       
FEX 0.856 -      
FCN 0.757 0.931 -     
PEN 0.876 0.841 0.897 -    
PRK 0.793 0.755 0.753 0.918 -   
MTT 0.803 0.751 0.704 0.914 0.943 -  
MAI 0.899 0.827 0.848 0.944 0.942 0.890 - 
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change in the individual motivation to adopt IoT. The predictive 
relevance (Q2) value for the part of the model is 0.333, indicating a 
medium predictive relevance (Chin, 2010).  

Table 5 : Hypothesis Testing 

Hypothesis Coefficient t-values Sig. r2 f2 Decision 
H1 PEX è MAI 0.264 3.880 0.000  0.084 Supported 
H2 FEX è MAI 0.031 0.501 0.308  0.001 Not Supported 
H3 FCN è MAI 0.137 2.316 0.010  0.024 Supported 
H4 PET è MAI 0.217 2.7861 0.003  0.040 Supported 
H5 PRK è MAI -0.202 4.277 0.000  0.059 Supported 
H6 PTT è MAI 0.130 2.389 0.009 0.710 0.023 Supported 
Note: PEX: Performance expectancy; FEX: Effort expectancy; FCN: Facilitating conditions; 
PEN: Perceived enjoyment; PRK: Perceived risk; PTT: Perceived trust; MAI: Motivation to 
adopt IoT. 

Table 5 presents the study’s standardised path values, t-values, 
and significance level. The path coefficient between performance 
expectancy and motivation to adopt IoT (β = 0.264, p = 0.000) indicates 
a significant and positive effect of the performance expectancy on 
individual motivation to adopt IoT. This result confirms the statistical 
provision to accept H1. The path value for the effort expectancy and 
individual motivation to adopt IoT (β = 0.031, p = 0.308) reveals a small 
and positive but insignificant impact of the effort expectancy on 
individual motivation to adopt IoT. Thus, the result rejects H2. The path 
value for the facilitating conditions and motivation to adopt IoT (β = 
0.137, p = 0.010) shows a significant and positive impact of the 
facilitating condition on the motivation to adopt IoT; thus, H3 is 
supported. The perceived enjoyment and motivation to adopt IoT (β = 
0.217, p = 0.003) indicate a positive and significant effect of the 
perceived enjoyment on the motivation to adopt IoT; thus, H4 is 
supported. The path coefficient for the perceived risk and motivation to 
adopt IoT (β = -0.202, p = 0.000) indicate a significant but negative 
effect of perceived risk on the motivation to adopt IoT; hence, H5 is 
rejected. Moreover, the path coefficient for the perceived trust and 
motivation to adopt IoT (β = 0.130, p = 0.009) indicates a positive and 
significant effect of perceived trust on the motivation to adopt IoT; 
hence, H6 is supported. Table 5 shows the path coefficients.  
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 Importance-Performance Matrix Analysis (IPMA) 

Table 6 presents the outcomes of IPMA, and it shows that 
perceived performance is the most crucial factor in the performance of 
the motivation to adopt IoT with the scores of 0.237 and 67.655, 
followed by perceived enjoyment with 0.202 and 66.159, facilitating 
conditions with 0.135 and 67.156, perceived trust with 0.110 and 
65.619, and the fifth most significant factor, effort expectancy, with 
0.031 and 67.675. However, perceived risk has a negative effect with 
a score of -0.167 and 36.649 for the motivation to adopt IoT. 

Table 6 : Importance-Performance MatrixT 

Target Construct 
Variables 

Motivation to Adopt IoT 
Total Effect Performance 

Performance Expectancy 0.237 67.655 
Effort Expectancy 0.031 67.675 
Facilitating conditions 0.135 67.156 
Perceived Enjoyment 0.202 66.159 
Perceived Risk -0.167 36.649 
Perceived Trust 0.110 65.619 
Motivation to adopt IOT - - 

 
 Discussion 

This study aimed to evaluate the factors that influence the 
acceptance of Malaysian Youth of IoT technologies in retailing industry. 
The findings confirmed the robustness of the UTAUT in affecting the 
behavioural motivation to adopt the IoT technologies in the retail 
industry. This study also extended the UTAUT model with perceived 
enjoyment, perceived risk, and perceived trust by the prospective users 
of the IoT in the retail industry. 

The performance expectancy of IoT in retailing is the most 
significant predictor for the motivation to adopt IoT among the study 
sample. This result is consistent with the previous work by Gao and Bai 
(2014). The second most important factor in predicting the motivation 
to adopt IoT is perceived enjoyment, which is associated with the use 
of IoT. Perceived enjoyment is a significant predictor of innovative and 
user-friendly futuristic technology (Gao & Bai, 2014; Wu & Liu, 2007). 
This fact considers the feature of fun in accepting innovative 
technologies. Marketers of IoT can make use of the fact that enjoyment 
can encourage the users’ acceptance of IoT. This study provided 
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further support for the use of UTAUT among young consumers in 
accepting IoT. The finding shows that effort expectancy is found not 
significant in this study. This could mean that people who are not 
familiar with new technology will take more time or effort it in using it. 
And for retailers, they have to adopt with new technology in order to 
maintain their presence in the marketplace even though it takes extra 
effort for customers to use it for the first time. 

In addition, facilitating conditions can significantly impact the 
motivation to adopt IoT. Many scholars reveal that facilitating users and 
providing the right knowledge and skills can motivate them to adopt 
new technologies. Therefore, it is important to enhance prospective 
users’ knowledge and skills in using IoT. Another important predictor of 
the motivation to adopt IoT is the perception of trust in technology. The 
perception of trust significantly affects the intention to adopt and forms 
a positive attitude of the technology. Previous studies have highlighted 
the importance of trust in motivating the intention to adopt new 
technologies. 

 Conclusion 
IoT has become the technology of choice for the current society 

and also the future. Previously, IoT adoption by consumers and 
business organisations is neglected. Technology acceptance is a 
widely explored phenomenon using theories like TRA, TBP, and TAM 
and UTAUT. However, UTAUT 2, which is termed as an integrated 
model, shows the reluctance of accepting technology. 

This study has contributed to the current knowledge pertaining 
to consumer acceptance of IoT. It also addressed the issue of 
technology-related factors for perceived performance expectancy, 
effort expectancy with the prevailing facilitative condition for 
technology, and three additional factors namely enjoyment, trust, and 
risk, which are associated with the use of IoT. This study extends the 
scope of UTAUT with the factors of trust and risk while investigating the 
motivation of IoT adoption. The findings explained the study model for 
the motivation to adopt IoT. Moreover, it presented prevalent factors 
namely technology enjoyment, trust, and risk that motivate the adoption 
of IoT. Moreover, most studies explored IoT adoption in developed and 
western countries. This study contributed to the existing knowledge by 
investigating the acceptance of IoT from a developing country such as 
Malaysia. 
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For the practitioners, the study has two contributions. Firstly, 
effort expectancy creates a critical bottleneck for the adoption of IoT 
from consumers’ perspectives. Moreover, factors such as trust and risk 
significantly affect the motivation to adopt IoT. Marketers of IoT should 
understand the effect of perceived trust and risk in the adoption of IoT 
on consumers. Since enjoyment is also a factor that affects the 
adoption of IoT, it must be part of sales pitch by IoT development and 
marketing professionals. Lastly, the technology- and consumer-related 
factors enable IoT service providers to categorise adopters according 
to their preferences. 

This study has four limitations. First, the design of the study was 
unable to provide insights into the adoption process over time so it 
should be replaced with longitudinal study design. This design can 
conduct an empirical analysis among the study constructs over a period 
of time for improved generalisability of the results. Second, the data 
was collected from only one developing economy, namely Malaysia. It 
is believed that various socioeconomic, sociocultural, and 
governmental policies can influence the adoption of technology. 
Therefore, future studies should investigate IoT adoption in developing 
countries that can provide validity by the replication of this study model. 
Moreover, the study did not incorporate the actual use of IoT in the 
proposed model. However, the study found strong causal relationships 
between the intention and actual use of IoT. Finally, future studies 
should qualitatively explore IoT adoption to explore the prospective 
adopters’ perceptions of IoT adoption. 
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