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Abstract

This study utilizes the Unified Theory of Acceptance and Use of Technology
(UTAUT?2) to identify the factors affecting the adoption and use of mobile Internet in
the Malaysian suburban context. Seven key constructs comprise performance
expectancy, effort expectancy, social influence, facilitating conditions, hedonic
motivation, price value and habit are used for the investigation. Gender is
hypothesized to moderate the effects of the factors on behavioural intention and use
behaviour. A self-administered questionnaire was adopted and a total of 403 usable
responses were employed for the analysis, using partial least squares structural
equation modelling. The findings of the analysis revealed that all key constructs
(except social influence) affect mobile Internet adoption among suburban users.
Gender was found to moderate the relationships among effort expectancy, social
influence, hedonic motivation, price value, habit, and behavioural intention.
Importance-performance map analysis for gender also demonstrated that awareness
needs to be created for all factors (except price value) with slightly different weights
for all factors. These findings provide crucial implications for mobile Internet service
providers to formulate their strategies for suburban users. This study represents one of
the few attempts to reveal the behavioural intention and use behaviour for mobile
Internet among Malaysian suburban users by taking gender into consideration.
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Introduction

The world has changed dramatically since the emergence of the Internet in the 1980s.
Over the past few decades, technology development and the Internet’s growth have
changed the way people shop, socialize, communicate with each other, obtain
entertainment content, as well as gather information and news (Evan, 2013; Susan,
2013). Backed by the entire telecommunication industry as well as combining two of
the most outstanding recent innovations (the Internet and mobile devices such as
smart phones), the mobile Internet has become one of the most popular services
provided to consumers worldwide and is positioned to emerge ahead of fixed Internet
(Jiang, 2009).

There has been an explosive growth in the number of mobile Internet connections.
Also, the increase in capability of smartphones alongside increased affordability have
led to more access to data intensive applications and services. This has in turn led to
continuing mobile data traffic growth. This strong growth of mobile data traffic
requires more mobile bandwidth as well as spectrum resources, which are in fixed or
finite supply, forcing the necessity for spectrum efficiency increments to
accommodate demand growth. Hence, over the past five years, mobile service
operators have made significant investments in infrastructure, facilitating an ongoing
migration of technology to higher speed networks. This can be shown with huge
capital expenditure (capex) laid for infrastructure increments and improvements to
support growing bandwidth demands, mobile broadband network coverage as well as
deployment. The return on investments very much depends on the numbers of mobile
Internet users. Thus, it is critical for mobile service operators to understand the
behaviour of the users in order to improve market share.

In Malaysia, Internet users in 2018 were 87.4% and the smartphone was the most
common device used to access the Internet with a rate of 93.1% based on the Internet
Users Survey 2018 conducted by the Malaysian Communications and Multimedia
Commission. The smartphone penetration rate as a share of the population was 49%
in 2017 (Statista, 2019). On the other hand, the broadband subscription and
penetration rate in the same year was 37.85% (Malaysian Communications and
Multimedia Commission, 2018), which lagged behind the smartphone penetration
rate.

Most of the unconnected populations are those with lower incomes and high levels of
illiteracy from suburban or rural areas, which creates barriers to the adoption of the
mobile Internet. Therefore, operators and other mobile ecosystem players such as
smart device manufacturers as well as governments and regulators all play a role in
tackling these barriers to improve literacy, reach and affordability of mobile Internet
(GSM Association, 2015).

Suburban areas are combined with metropolitan cities to form metropolitan areas with
a population of more than one million (Rofiei, Tawil, Kosman & Che-Ani, 2016).
High costs incurred in building infrastructure contributes to the lower level of
broadband accessibility in suburban and rural areas (Performance Management and
Delivery Unit, 2010). However, suburbs undergo rapid urbanization, which witnesses
more new developments taking place (Sahari, 2015). Internet connectivity could soon
be listed under utilities in Malaysia (Ariff, 2019). Due to the importance of the
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Internet in one’s daily life, suburban areas could be where Internet service providers
underserve a growing population. Accessibility to the Internet is critical to promote
the acquisition of new knowledge and skills as well as providing alternative sources
of income generation in suburban and rural areas (Economic Planning Unit, 2015). In
addition, the digital economy contributed 18.5 percent to the gross domestic product
in Malaysia in 2018 with Internet activities such as e-commerce transactions
recording an annual growth of 6 percent in 2017 (The Sun Daily, 2019). Suburban
areas could benefit from the digital economy with proper Internet access. Thus, it is
challenging to match the demand for Internet accessibility in suburbs. Alternatively,
the mobile Internet service providers can consider improving network coverage to
provide mobile Internet service in addition to broadband. Therefore, it will be vital to
reveal user behaviour in mobile Internet adoption in suburban areas. The information
will be critical to mobile service operators for market share improvement, as well as
being important to government for policy design and broadband project development.
This study aims to bridge the gap between behaviour study and broadband adoption
by identifying the predictors of mobile Internet adoption among suburban users in
Malaysia.

Internet Users Survey 2018 revealed that males have a higher Internet adoption rate
(59%) compared to females (41%). Compared to men, women tend to earn less and
hold lower-paid jobs (Cahill & Ryan, 2019). This trend shows that women spend
twice as much time as men carrying out unpaid house work, taking care of family
members, cleaning, and meal preparation. This has restrained them from carrying out
activities based on income generation, education and leisure (Cahill & Ryan, 2019).
Thus, it will be interesting to determine whether gender moderates Internet adoption
in the suburban areas in Malaysia, as males and females operate in different societal
backgrounds. Consequently, this study aims to address the factors affecting mobile
Internet adoption and use behaviour among the suburban users as well as to identify
the gender effect among the factors, mobile Internet adoption and use behaviour.

This study is organized as follows: (1) introduction to reveal the significance of
conducting this study; (2) literature review to develop the research framework and
hypotheses of this study; (3) research methods to explain techniques and procedures
used to conduct this study; (4) results to reveal the findings; (5) discussion to further
explain the results obtained; (6) managerial implications to provide recommendations
to related parties, and finally (7) further research directions.

Literature Review

Various theories and models apply different investigative approaches to the process of
acceptance with some similarities existing in common models (Madara, 2013). Many
models are developed by supplementing the existing models or by combining multiple
models such as the Technology Acceptance Model (TAM), the Motivational Model
and others (Venkatesh et al., 2003). Information System (IS) researchers face
dilemma in selecting an appropriate model among a huge range of choices, as
choosing one model will ignore the contribution of the alternative models (Venkatesh
et al.,, 2003). Thus, a synthesis is needed to achieve a unified view of technology
acceptance among users (Al-Qeisi, 2009). As a result, the Unified Theory of
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Acceptance and Use of Technology (UTAUT) was introduced, together with its later
extension, the Unified Theory of Acceptance and Use of Technology 2 (UTAUT?2).
UTAUT comprises four key concepts, namely performance expectancy, effect
expectancy, social influence and facilitating condition (Venkatesh et al., 2003).
UTAUT?2 was then evolved from UTAUT, where hedonic motivation, price value and
habit were added. These variables had demonstrated critical roles in explaining user
intention towards new technologies (Arenas-Gait&n, Peral-Peral & Ramn-Jerénimo,
2015).

Behavioural Intention

Consumer behavioural intention is the subjective judgment on how a person will
perform in the future and it establishes a linkage between the person and the adopted
product or service (Kim & Littrell, 1999; Madden et al., 1992). UTAUT?2 is used to
investigate the consumer behavioural intention in this study for several reasons.
Besides fulfilling global and integrative approaches in explaining technology
acceptance and use, UTAUT?2 can also explain the consumption contexts well via a
specially designed novel theory (Herrero, San Martm & Garck de los Salmones,
2017). The UTAUT2 has been shown to provide an excellent framework to identify
the determinants of technology acceptance intentions and adoption in the literature
(Venkatesh, 2012; Madara, 2013; Huang & Kao, 2015; Jorge et al., 2015; Gupta,
Dogra & George, 2018; Sivathanu, 2019). Thus, UTAUT2 is used for the
investigation of mobile Internet adoption among suburban residents in Malaysia.
There are seven key determinants of behavioural intention under UTAUT2:
Performance expectancy, effort expectancy, social influence, facilitating conditions,
hedonic motivation, price value and habit.

Performance Expectancy

This determinant explains the extent to which new technology usage or adoption can
benefit consumers in accomplishing specific activities (Venketesh et al., 2012). It is
one of the most influential determinants for intention to adopt (Dwivedi et al., 2017a;
2017b). This construct consists of five criteria: extrinsic motivation, perceived
usefulness, outcome expectations, job fit and relative advantage. Extrinsic motivation
refers to people’s perceptions on whether to carry out an activity when such an
activity is recognized as an instrument to achieve different valued outcomes to the
activity itself (Teo et al., 1999; Chong, 2013). On the other hand, perceived usefulness
is the extent to which a person believes that new technology can improve his or her
job performance (Davis, 1989). Next, outcome expectations are the anticipated
consequences of a person’s behaviour, in which the expectancies focus on the
outcome value and are subjective to different individuals (Bandura, 1986). Job fit can
be explained as how new technology capabilities will raise people’s job performance
(Thompson et al., 1991; Jeng & Tzeng, 2012). Lastly, relative advantage is the benefit
of a new technology or a technology product adoption over the costs (Rogers, 1962).
Based on Oliver’s (1980) Expectation Confirmation Theory (ECT), when the
expectation of a user is confirmed, satisfaction will follow. In the context of
availability of various task environments, performance expectancy affects intention to
use (Baptista & Oliveira, 2015). Therefore, performance expectancy is posited to
affect the behavioural intention to use mobile Internet. It is one of the key factors
affecting technology adoption (Duarte & Pinho, 2019).
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Effort Expectancy

Effort expectancy is the extent to which ease of use is associated with a new
technology or technology product usage (Venketesh et al., 2012). In the technology
adoption context, the performance and the effort expectancies are two major salient
predictors to analyse technology behavioural intention and usage behaviour (Davis,
1989; Thompson et al., 1991; Kijsanayotin et al., 2009; Casey and Wilson, 2012).

Effort expectancy in the mobile Internet context is the perceived difficulty in using
the services. Less effort required will strengthen the intention to use a particular
technology (Sivathanu, 2019). Mobile terminals, especially smart phones, are
constrained by inconvenient input as well as smaller screens for data entry and
information searching. Users will not be satisfied if greater effort is required to learn
or become skilful with the mobile Internet. Thus, satisfaction will be affected by the
amount of effort required. The perceived ease of use and effort expectancy has similar
effects on user satisfaction and continued usage (Zhou, 2011; Madara, 2013), as
perceived ease of use is a critical antecedent of UTAUT2 (Dwivedi et al., 2016).
Effort expectancy is another key factor alongside performance expectancy that affects
mobile technology adoption (Duarte & Pinho, 2019). Therefore, effort expectancy is
expected to influence behavioural intention to use the mobile Internet.

Social Influence

Social factors can influence a users’ decision-making process concerning adopting
innovative technology (Roger, 1962). The social norms come with two different
influences, which are informational and normative. Informational influence refers to
one’s information gathering from other people that influences decisions, while
normative influence is the conformation of a user to other people’s expectations in
order to gain a reward or to avoid a punishment (Hsu and Lu, 2004). Therefore, social
influence can exist: either individuals are persuaded to engage due to pressure from
friends and family, or they desire to impress others (Shaw & Sergueeva, 2019).

In the case of mobile Internet technology services, social influence indicates the
referees’ opinion effect on the behaviour of individual users where compliance with
important referee’s opinions may be influential. Thus, the more important the
recommendations of others are to a user, the more he or she will take up and adopt
mobile Internet. Zhou (2011) and Madara (2013) found that mobile data service
continuance intentions can be significantly affected by social influence in the sense
that social influence is positively related to intention to use (Moon & Hwang, 2016).

Facilitating Conditions

Facilitation environment varies significantly between each consumer across
technology generations, mobile devices, and application vendors in the consumer
context. In addition, different phones used by consumers may come with different
levels of data transfer rates and capabilities to facilitate mobile Internet experiences
which may consequently result in different levels of mobile Internet adoption too. In
other words, facilitating conditions are the knowledge and resources necessary for
mobile Internet usage that the users possess (Zhou, 2011; Madara, 2013). In addition,
they also need the necessary knowledge to operate the mobile Internet. Thus,
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facilitating conditions can be in the form of guidance, help and training provided
(Sivathanu, 2019). If the users do not possess such knowledge and resources, they
may not continue to use mobile Internet. For instance, the ease of use of the
technology in mobile health contributes to its acceptance (Duarte & Pinho, 2019).
Therefore, the facilitating condition of UTAUTZ2, which is based on the general model
of The Theory of Planned Behaviour (TPB), is linked to both behavioural intention
and actual behaviour in the consumer context.

Hedonic Motivation

Hedonic motivation plays a key role in determining technology acceptance and use
(Brown & Venkatesh, 2005). The emphasis on technology for organizational users
has moved to consumers, which is from extrinsic motivation to intrinsic motivation
(Tamilmani, Rana, Prakasam & Dwivedi, 2019). It is referred to as the willingness
and motivation to use a technology as a result of the pleasure gained from aesthetic
and emotional feelings such as love and joy. From the hedonic perspective of
individual behaviours, hedonic motivation is linked to the psychological and emotive
experiences of an individual, which can be initiated by both cognitive states and
individual traits (Magni et al., 2010).

This is an approach to cognitively attracting users to online platforms by using the
underlying intrinsic value to drive the outcome (Merhi, Hone & Tarhini, 2019). The
positive hedonic influence from the pleasure will stimulate intention and use. For
instance, if a user found great enjoyment and fun in accessing mobile Internet on a
smart phone to play online games on-the-go, the intention to use and adopt such
technology will be strongly motivated. Therefore, hedonic motivation significantly
influences the intention to use (Ravangard, Kazemi, Zaker Abbasali, Sharifian, &
Monem, 2017). Thus, hedonic motivation can be a strong predictor of mobile Internet
adoption.

Price Value

In the UTAUT model, the consumer technology use setting is significantly different
from the organizational use setting. The monetary cost of technology usage normally
needs to be borne by consumers, which is not the case for employees. The price
comprises device and data costs as well as service charges (Chopdar, Korfiatis,
Sivakumar & Lytras, 2018). This monetary cost and pricing structure can significantly
impact technology adoption among consumers. On the other hand, the perceived
value of products or services in marketing research is normally determined by the
conceptualized monetary cost or price together with the product or service quality
(Zeithaml, 1988).

In the marketing context, two price value perspectives are included, namely the
monetary costs and the non-monetary costs. The monetary costs refer to the value
being identified in contrast to the paid price (Petrick, 2002), while the non-monetary
costs are the value being identified in return for the expended costs like effort and
time (Boksberger & Melsen, 2011). The positive impact of price value is derived
when the benefits of technology usage are perceived to be greater than the monetary
cost (Chopdar, Korfiatis, Sivakumar & Lytras, 2018). Subsequently, a positive impact
on intention is expected for price value. Hence, price value can serve as a behavioural
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intention predictor for mobile Internet adoption. Price value also shows a significant
impact on intention to use (Ravangard et al., 2017).

Habit

Habit is the extent to which people will carry out automatically certain behaviours due
to learning (Limayem et al., 2007). Habit will be created due to the frequent use of a
technology (Merhi et al., 2019). In addition, certain habitual behaviours can also be
developed due to the length of time a person owns a phone or other applications
(Shaw & Sergueeva, 2019). Although quite similarly conceptualized, two distinctive
ways have operationalized habit. Kim and Malhotra (2005) viewed habit as prior
behaviour while Limayem et al. (2007) considered habit as the extent to which
behaviour is believed by an individual to be automatic.

This brings three criteria into habit, namely past behaviour, reflex behaviour and
individual experience. Past behaviour is the prior behaviour of users (Kim and
Molhatra, 2005). Reflex behaviour is the behaviour customs or sequences of users
which constitute parts of regular daily life, while individual experience is stable
norms, routines and habits in technology product usage which are established from
accumulated experiences (Limayem et al., 2007).

The need for coordination, discussions or effortful decision making is also reduced by
such experiences. For instance, after using social media applications on mobile
devices during commuting for an extended period of time, a positive view toward
mobile Internet technology may be developed by a consumer and this also applies to
behavioural intention where such intention will impact the consumer’s conscious
mind and is stored. When the consumer later enters a taxi or a car, positive views and
intentions will be triggered spontaneously by the environment or context to result in
the behaviour (e.g., take out the mobile device and start using social media
applications). With such reasoning, stronger habits will trigger a stored intention that
will subsequently influence behaviour. In line with this, many past studies of habitual
intentions as well as habitual usage behaviours have verified and confirmed that habit
can be a strong technology usage predictor in promoting changes in behaviour (Kim
et al., 2007; Webb et al. 2009; Wang and Wang, 2010; Venkatesh et al., 2012). Habit
also shows a direct impact on technology acceptance and use (Macedo, 2017).

Use Behaviour

According to Ajzen and Fishbein (1975), if a person intends to perform a behaviour,
then it is likely that the person will do it or in other words, behavioural intention will
lead to use behaviour. Therefore, when consumers have high mobile Internet adoption
levels, it is likely that such technology use behaviour will be triggered. Use behaviour
is the frequency of usage of information technology (Ram rez-Correa, Ronda&n-
Catalufa, Arenas-Gaitén & Mart n-Velicia, 2019).

Besides, more opportunities will be given to consumers with increasing experience to
strengthen their habit because they have more time to process cues and to carry out
the associated behaviour (Kim and Malhotra, 2005). In addition, routine behaviour
will also be automated and guided further by associated cues with increasing
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experience (Jasperson et al., 2005). As a result, the behavioural intention effect on
technology use will reduce when more experience is gained.

Gender Effect

The impact of gender is different on seven core UTAUT2 intention and usage
determinants. For instance, the gender effect on effort expectancy, social influence,
facilitating conditions and price value are stronger for women while the effect on
performance expectancy, hedonic motivation and habit is greater for men (Venkatesh
et al., 2012; Madara, 2013). In another study, Ameen and Willis (2019) revealed that
gender differences existed in perceived relative advantage (performance expectancy)
and habit. Inconsistencies in the findings provide room for investigation regarding the
gender effect on mobile Internet adoption among suburban users in Malaysia.

Some hypotheses are developed to posit the relationships among the variables as
follows and the framework developed is shown in Figure 1.

H1  Performance expectation is positively related to mobile Internet adoption.
H2  Effort expectancy is positively related to mobile Internet adoption.

H3  Social influence is positively related to mobile Internet adoption.

H4  Facilitating conditions are positively related to mobile Internet adoption.
H5  Hedonic motivation is positively related to mobile Internet adoption.

H6  Price value is positively related to mobile Internet adoption.

H7  Habit is positively related to mobile Internet adoption.

H8  Mobile Internet adoption can significantly affect the use behaviour of mobile
Internet.

H9a Gender moderates the relationships between performance expectancy and
mobile Internet adoption.

H9b Gender moderates the relationships between effort expectancy and mobile
Internet adoption.

H9c Gender moderates the relationships between social influence and mobile
Internet adoption.

H9d Gender moderates the relationships between facilitating conditions and mobile
Internet adoption.

H9e Gender moderates the relationships between hedonic motivation and mobile
Internet adoption.
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HO9f  Gender moderates the relationships between price value and mobile Internet
adoption.

H9g Gender moderates the relationships between habit influences and mobile
Internet adoption.

HO9h  Gender moderates the relationship between mobile Internet adoption and use
behaviour of mobile Internet.

Figure 1: Research Framework
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Research Methods

The target respondents for this study are mobile network service subscribers in
suburban areas in Malaysia, and thus purposive sampling was adopted in this study. A
survey via a web-based questionnaire is used to gather data in this study. The
questionnaire was bi-lingual, namely English and Malay, to reduce sampling error and
to enhance generalizability of the findings. The web-based questionnaire was
administered via a trusted email database and the link for the web-based questionnaire
was emailed to the selected respondents. These respondents were informed of the
survey’s purpose and the confidentiality of their input. The questionnaire was also
estimated to take about 7 to 10 minutes for each respondent to complete. G*Power
was used to determine the sample size using 0.15 medium effect size of f2,
significance level of 0.05 and power of 0.80. The minimum sample size was 139. 450
completed questionnaires were collected over one month and each of the
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questionnaires was screened to exclude copies of questionnaires with serious missing
data and straight-lining patterns. 403 questionnaires were retained for estimation after
the data screening process. The statistical remedy was used to address potential
common method bias. Thus, the Harman single-factor test was performed. The total
variance explained for a single factor was 48.4%, which is less than the threshold
value of 50%.

All the measuring scales in the questionnaire were adapted from the original
UTAUT2 work by Venkatesh et al. (2012). The questionnaire was divided into two
parts. Part A included three sections, with the first designed to examine the seven core
determinants of UTAUT2 (i.e., PE, EE, SI, FC, HM, PV, and HB) that affect
consumer mobile Internet adoption intention and use behaviour. Each item in this
section consisted of four testing statements with a seven-point Likert scale (endpoint
anchored) being strongly disagree (=1) to strongly agree (=7). The second section also
consisted of four statements to test the likelihood of respondents’ behavioural
intentions to adopt mobile Internet with a seven-point scale ranging from very
unlikely (=1) to very likely (=7). The third section measured the variety and frequency
of mobile Internet use based on 6 high popularity Internet activities in Malaysian
suburban areas. The anchors of the seven-point scale which ranged from never (=1) to
many times per day (=7) were used. Part B of the questionnaire mainly focused on the
respondent’s demographic background including gender, age, highest education level,
current area of employment and monthly gross income. The data collected was
estimated using partial least squares structural equation modelling (PLS-SEM) to
identify the relationships between all determinants and mobile Internet adoption
intention as well as the moderating effect of gender on the relationships. The gender
effect is further analysed using importance-performance map analysis (IPMA) to
provide directions on the strategies that can be implemented by mobile Internet
service providers.

Results

Table 1: Demographic Background of Respondents

Demographic Category Frequency Percent

Variables

Gender Male 195 48.4
Female 208 51.6

Age 21-34 181 44.9
35-49 171 42.4
50-64 40 9.9
65 and above 11 2.7

Highest Education Primary Level 1 0.2

Level Secondary Level 20 5.0
College/Polytechnic 7 1.7
Bachelor’s Degree 228 56.6
Master’s Degree 142 35.2
Doctoral Degree 5 1.2
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Current Area of Homemaker 1 0.2

Employment Retiree 15 3.7
Student 19 4.7
Unemployed 3 0.7
Accountancy 26 6.5
Agriculture, Forestry, or Fishery 10 2.5
Architecture 5 1.2
Arts, Entertainment, or Recreation 7 1.7
Broadcasting 1 0.2
Education 25 6.2
Engineering 23 5.7
Finance and Insurance 32 7.9
Government and Public 22 5.5
Administration
Health Care and Social Assistance 19 4.7
Hotel and Food Services 18 4.5
Information Technology 38 9.4
Legal Services 7 1.7
Manufacturing 35 8.7
Publishing 4 1.0
Real Estate, Rental, or Leasing 1 0.2
Retail 16 4.0
Telecommunications 3 0.7
Transportation and Warehousing 15 3.7
Utilities 7 1.7
Other 51 12.7

Monthly Gross Income Dependents 25 6.2
Less than RM2,000 24 6.0
RM2,000 - RM3,999 153 38.0
RM4,000 - RM5,999 101 25.1
RM®6,000 - RM7,999 64 15.9
RM8,000 - RM9,999 26 6.5
RM10,000 and above 10 2.5

Demographic Background

Table 1 shows that there were more female respondents (51.6 percent) than male
respondents (48.4 percent). Many of the respondents were aged from 21 years to 34
years (44.9 percent). The majority of the respondents were bachelor’s degree holders
(56.6 percent). In addition, 38 respondents worked in information technology. The
most common monthly gross income range among the respondents was RM2,000 to
RM3,999 (38.0 percent).
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Assessment of Measurement Model

Assessment of the measurement model includes the investigation of the reliability and
validity of the constructs. Table 2 presents the results of the measurement model. The
results show that all loading values are greater than 0.708 except UE4 and UES.
However, the average variance extracted (AVE) of all constructs is greater than 0.5
and thus fit for estimation.

Table 2: Measurement Model

Variable Item Loading Composite Average Variance
Reliability Extracted (AVE)
Performance Expectancy  PEI 0.928 0.956 0.844
PE2 0.910
PE3 0.924
PE4 0913
Effort Expectancy EE1 0.959 0.976 0.912
EE2 0.951
EE3 0.956
EE4 0.954
Social Influence SI1 0.904 0.944 0.808
S12 0.922
S13 0.889
S14 0.878
Facilitating Conditions FC1 0.915 0.955 0.841
FC2 0.937
FC3 0.939
FC4 0.877
Hedonic Motivation HM1 0.936 0.958 0.852
HM2 0.935
HM3 0.918
HM4 0.903
Price Value PV1 0.942 0.953 0.835
PV2 0.933
PV3 0.948
PV4 0.826
Habit HBI1 0.944 0.972 0.897
HB2 0.948
HB3 0.945
HB4 0.950
Mobile Internet Adoption BI1 0.938 0.970 0.891
BI2 0.943
BI3 0.941
Bl4 0.953
Use Behavior UE1 0.873 0.820 0.538
UE3 0.760
UE4 0.664
UE6 0.607
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Discriminant validity is assessed by using Henseler’s Heterotrait-Monotrait (HTMT)
(2015) criterion. All values of the constructs fulfill the criterion at the threshold of
HTMT.90 (see Table 3) and thus verify the discriminant validity.

Table 3: HTMT Criterion

Bl EE FC HB HM PE PV Sl UE
Bl
EE 0.777
FC 0.663  0.630
HB 0.831  0.646  0.569
HM 0.721  0.587 0554  0.637
PE 0.825  0.678  0.573 0.682  0.683
PV 0521 0.357 0404 0.398 0.356  0.449
Sl 0483 0351 0434 0438 0490 0463  0.355
UE 0868 0.776 0.675 0745 0555 0.710 0476  0.450

Assessment of Structural Model

The assessment of the structural model is conducted to check for collinearity issues,
the significance and relevance of the relationships, the level of the coefficient of
determination (R?), the level of effect size (f?) and the predictive relevance (Q?). All
the Variance Inflator Factor (VIF) values for all constructs are less than 5.0 (Hair et
al., 2017) and thus do not posit collinearity issues (see Table 4).

The assessment of the path coefficient shows that all of the relationships between
explanatory variables and mobile Internet adoption are significant (H1, B = 0.258, p <
0.001; H2, p=0.221, p<0.001; H4, p = 0.064, p < 0.05; H5, $ =0.099, p < 0.01; H6,
B =0.123, p < 0.001; H7, B = 0.347, p < 0.001) except social influence on mobile
Internet adoption (H3, f = 0.019, p > 0.05). Thus, hypotheses from H1 to H7 are
supported except H3. In addition, the relationship between mobile Internet adoption
intention and mobile Internet use behaviour is also significant (H8, p = 0.775, p <
0.001) and thus H8 is supported. For the moderating effect, gender moderates the
relationship among effort expectancy (H9b, B = 0.068, p < 0.05), social influence
(H9¢, B =-0.05, p < 0.05), hedonic motivation (H9e, B = 0.072, p < 0.05), price value
(HOf, B = 0.047, p < 0.05), habit (H9g, p = -0.084, p < 0.05) and mobile Internet
adoption. In addition, hypotheses 9a and 9d are also not supported. Gender also does
not moderate the relationship between mobile Internet adoption and use behaviour of
mobile Internet and therefore hypothesis 9h is not supported.

The assessment of R? shows that the six constructs performance expectancy, effort
expectancy, facilitating conditions, hedonic motivation, price value and habit describe
83.1% of the variation in mobile Internet adoption. On the other hand, mobile Internet
adoption explains 60.1% of the variation in mobile Internet use behaviour. The f2
analysis indicates that the effect of performance expectancy is medium (Cohen, 1988)
while effort expectancy, facilitating conditions, hedonic motivation, price value and
habit have weak effects (Cohen, 1988) on mobile Internet adoption. Conversely, the
effect of mobile Internet adoption on mobile Internet use behaviour is substantial. For
moderating effects, gender shows a weak effect between the relationships of effort
expectancy, social influence, hedonic motivation, price value, habit and mobile
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Internet adoption. The results of Q? also imply that the determinants have predictive
relevance for mobile Internet adoption intention as both values are greater than zero
(Hair et al., 2017). However, the generated value of Q? is based on single omitted and
inputted data points, which combine in-sample and out-of-sample prediction. It does
not evaluate the explanatory power of a model. Therefore, PLSPredict was applied to
further investigate the predictive power of the model under study. The results are
presented in Table 5.

Table 4: Assessment of Path Relationship

Path Relationship Beta  Standard t Statistics p Values 5.00% 95.00% VIF 2 R? Q?
Error
PE -> BI 0.258 0.032 8.069*** 0.000 0.206 0.312 2595 0.152 0.831 0.692
EE -> BI 0.221 0.034 6.454*** 0.000 0.163 0.278 2,519 0.115
SI -> Bl 0.019 0.024 0.793 0.214 -0.019 0.060 1.464 0.001
FC -> BI 0.064 0.030 2.174* 0.015 0.009 0.106 2.035 0.012
HM -> BI 0.099 0.033 2.971** 0.002 0.046 0.155 2.305 0.025
PV -> BI 0.123 0.025 4.943*** 0.000 0.079 0.158 1.381 0.064
HB -> BI 0.347 0.035 10.022*** 0.000 0.294 0.405 2.266 0.315
Bl -> UE 0.775 0.019 40.143*** 0.000 0.743 0.805 1.009 1.504 0.601 0.291
Gender*PE ->BI  -0.015 0.035 0.424 0.336 -0.076 0.041 2.637 0.001
Gender*EE -> Bl 0.068 0.035 1.945* 0.026  0.007 0.119 2557 0.011
Gender*Sl -> BI -0.050 0.025 1.977* 0.024 -0.093 -0.010 1.469 0.010
Gender*FC -> Bl 0.003 0.030 0.117 0.454 -0.044 0.051 2.052 0.000
Gender*HM -> Bl  0.072 0.031 2.272* 0.012 0.024 0.129 2.282 0.013
Gender*PV -> Bl 0.047 0.023 2.092* 0.018 0.009 0.083 1.386 0.010
Gender*HB -> Bl -0.084 0.037 2.256* 0.012 -0.153 -0.021 2.285 0.019
Gender*BIl -> UE 0.030 0.032 0.945 0.172 -0.025 0.081 1.009 0.002
Note: *p<0.05, ** p<0.01, *** p<0.001
Table 5: PLSPredict Assessment of Variables
Items PLS-SEM LM PLS-SEM - LM
RMSE eredict RMSE RMSE
Bl1 0.642 0.624 0.558 0.084
BI2 0.719 0.572 0.598 0.121
BI3 0.691 0.617 0.593 0.098
Bl4 0.713 0.607 0.581 0.132
UE1 1.285 0.501 1.076 0.209
UE3 0.803 0.310 0.759 0.044
UE4 1.755 0.134 1.565 0.190
UEG6 2.089 0.056 1.873 0.216

The performance of the PLS-SEM model is compared to the performance of the nawe
linear regression (LM) benchmark model. As all Qire i, values are greater than zero,
we can proceed with the comparison of both models. The comparison of predictive

power (PLS-SEM — LM) is done using the root mean squared error (RMSE), which
accommaodates for highly symmetrically distributed prediction errors (Shmueli, 2019).
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When the RMSE statistical values of the PLS-SEM model are compared to nawe LM
benchmark models, none of the indicators show that RMSE values of PLS-SEM are
less than the RMSE values of the nawe LM benchmark. This suggests the model lacks
predictive power and provides room to modify the model to improve its predictive
power for mobile Internet adoption intentions (see Figures 2 & 3).

Figure 2: Importance-Performance Map for Predicting Mobile Internet Adoption
Among Female Users in Suburban
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Figure 3: Importance-Performance Map for Predicting Mobile Internet Adoption
Among Male Users in Suburban
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On the other hand, Figure 3 shows the Importance-Performance Map for predicting
mobile Internet adoption among male suburban users. All factors except price value
need to be enhanced to promote Internet adoption among male users. Hedonic
motivation, facilitating condition and social influence are the areas to focus on for
awareness creation in addition to effort expectancy, habit, and performance
expectancy.

Discussion

First, the effect of performance expectancy, effort expectancy, social influence,
facilitating condition, hedonic motivation, price value, and habit were tested. Based
on the findings of this study, performance expectancy has a positive linear
relationship with mobile Internet adoption intention. This means that Malaysian
suburban users perceived the mobile Internet as useful and enjoyed the relative
advantage of increasing their productivity and efficiency. This finding is consistent
with those of Wu et al. (2007), Zhou (2011), Madara (2013) and Alwahaishi (2014).
Next, effort expectancy is also found to have similar positive linear relationships with
mobile Internet adoption intention. This result is also consistent with the findings of
Zhou (2011) and Madara (2013) who discovered that the perceived ease of use effect
in effort expectancy can significantly influence user satisfaction, which subsequently
affects the behavioural intention to use mobile Internet.

Social influence was not found to significantly affect mobile Internet adoption
intentions. This is an interesting finding for Malaysian suburban mobile service
subscribers since most past researchers such as Park et al. (2007) and Wu et al. (2007)
have credited the overpowering influence of word-of-mouth from salient referent
groups on an individual’s behavioural intention. Furthermore, the most common
Internet activities of Malaysian Internet users are text communication and visiting
social networking platforms (Malaysian Communications and Multimedia
Commission, 2019). However, the number of premises with good broadband
connectivity in suburban areas are still lagging behind other areas, which may affect
the ability to use text communication and social networking platforms. Thus, the
impact of social influence on suburban users is not significant. This is in contrast to
the context of Europe and Central Asia, in which mobile social networking is
expected to enhance the adoption rate (Kelly, et al., 2017).

In addition, a positive linear relationship exists between facilitating condition and
mobile Internet adoption intention. This finding is consistent with Venkatesh et al.
(2003) and Park et al. (2007) in that when ease of use criteria of effort expectancy can
be satisfied, one will rely less on external support in facilitating mobile Internet usage.
Based on the Internet Users Survey 2018, the smartphone is the top device used to
access the Internet in Malaysia. Hedonic motivation, on the other hand, is also found
to have a significant positive linear relationship with mobile Internet adoption
intentions. This shows that Malaysian suburban users emphasise the fun, pleasure and
entertainment offered by using mobile Internet as important aspects in affecting their
adoption. This finding is also consistent with Childers et al. (2001), Brown and
Venkatesh (2005) and Venkatesh et al. (2012) who found that hedonic motivation was
a significant determinant of technology acceptance and use in the consumer context.
In India, hedonic motivation also implies the consumers’ perceived level of
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enjoyment and possesses a significant motivational effect on the behaviour of
consumers (Madan & Yadav, 2018).

Price value is also significant in affecting mobile Internet adoption intention. If the
cost and pricing structure is set too high, it can significantly impact adoption. This
finding is consistent with Soltani and Gharbi (2008), Kuo et al. (2009), Zhao et al.
(2012) and Venkatesh et al. (2012), where price value is a crucial factor to attract
consumers. In Europe and Central Asia, two distinctive categories are found, namely
low prices and high penetration or high prices and low penetration (Kelly et al.,
2017).

The last determinant, habit, is also found to have a positive linear relationship with
mobile Internet adoption intentions. This means that suburban users’ mobile Internet
adoption is very much influenced by habitual criteria as a result of repeated behaviour
such as habitual use of social media during commuting will trigger usage in other
occasion. Such finding is consistent with Venkatesh et al. (2012) where habit is a
significant predictor of behavioural intention.

Behavioural intention is found to be a significant predictor of mobile Internet use
behaviour among Malaysian suburban users in which the relationship is positive.
Thus, the frequency of usage relies on mobile Internet adoption.

Second, the effect of gender is also incorporated in the testing of the direct
relationships between all the determinants and mobile Internet adoption intentions.
The effect is identified via the moderating effect of gender and IPMA analysis. From
the results, we find that gender does not moderate the relationship between
performance expectancy and mobile Internet adoption intention. The finding is
inconsistent with Ameen and Willis (2019) where gender demonstrated significantly
different effects on behavioural intention. Females may not be aware of the benefits of
having Internet access via mobile phones. This may be because females are more
family focused than focused on self-fulfilment (Hirschman, 2016).

Gender is found to moderate the relationship between effort expectancy and mobile
Internet adoption intention among Malaysian suburban users in such a way that the
effect is greater on females. This outcome tallies with the findings of VVankatesh et al.
(2012). As females spend more time in house work, they may have less time to access
the Internet. If less effort is required in accessing the Internet using their mobile
phones, the intention to adopt mobile Internet will be higher. Gender also moderates
the relationship between social influence and mobile Internet adoption intention, in
which the effect is stronger for females. The finding is identical with the findings of
Venkatesh et al. (2012). Females are more likely to be affected by their friends or
family, but with reduced effects on mobile Internet adoption. This is probably because
their friends or family may encourage them to spend more time with their family
rather than on mobile phones. Therefore, the tendency to have Internet access will be
less.
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Gender is insignificant in the relationship between facilitating conditions and mobile
Internet adoption intentions. The finding is supported by the findings of Ameen and
Willis (2019). As females may not aware of the benefits of having Internet access,
they may not explore more functions that can be carried out using their phones.
Therefore, guidance and training may not be relevant to them.

The relationship between hedonic motivation and mobile Internet adoption intentions
is found to be moderated by gender where greater effects are found on females. This
IS in contrast to the findings of Venkatesh et al. (2012) that greater motivation should
be felt by males as they have more tendency to seek novelty and innovativeness.
Harsono and Suryana (2014) found that women are more concerned with the pleasure
and entertainment offered by social media, but not men. Besides, the relationship
between price value and adoption among Malaysian suburban users is also found to
be moderated by gender with greater impact on females, which is consistent with
Venkatesh et al. (2012). Suburban females have put a higher value on hedonic
motivation and thus it is foreseeable that the hedonic benefits allow them to better
justify costs and to assign a higher price value than males.

Gender is found to moderate the relationship between habit and behavioural intention
in such a way that females have more impact compared to males. Thus, the result is
inconsistent with Venkatesh et al. (2012) who found that the impact from males is
greater. This may be because mobile phones are only used at certain times or to
perform certain tasks. The habit may not critically contribute to mobile Internet
adoption. Lastly, the gender effect is not found to be moderating the relationship
between mobile Internet adoption and use behaviour.

Based on the IPMA, females assign greater importance to price value compared to
males. The strategy to create price value is a continuous effort that needs to be made
by mobile Internet service providers. This research also found a lack of awareness of
all determinants of mobile Internet adoption (except price value) among both males
and females. However, the weightages for males and females in certain factors are
different. For instance, more focus should be put on social influence for females while
more weight should be assigned to create awareness of hedonic motivation,
facilitating condition, and social influence among males. The strategies of awareness
creation will be discussed in the following section.

Managerial Implications

This study contributes to the literature of the UTAUT2 model by emphasizing the role
of gender in suburban areas in Malaysia in terms of Internet use. There are
approximately 1.7 billion females who are not connected to the Internet in low income
as well as middle income countries (Kelly et al., 2017). This study provides some
insights of the gender effect in the UTAUT2 model. The gender effect is included to
test the relationships between each of every determinant and mobile Internet adoption,
as well as the relationship between mobile Internet adoption and use behaviour.
Furthermore, in a study incorporated Indonesia, Myanmar, the Philippines, and
Vietnam, some countries were found to display low technology use even in the urban
areas (Lai, Chib & Ling, 2015). In Malaysia, the discussion of suburban and rural area
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development are tied together. There is a lack of study specifically for suburban areas
in Malaysia and therefore suburban area is chosen for this study.

As performance expectancy is related to mobile Internet adoption intention,
awareness creation among users (regardless of gender) on the benefits or usefulness of
mobile Internet access is important. The online activities that can be carried out on the
Internet need to be conveyed to users, including searching, mobile learning,
entertainment, social networking, bill payment, mobile commerce and others. In other
Asian contexts such as lraq, awareness creation is also vital. However, gender has
impact on performance expectancy, in which the willingness to use smartphones and
their applications depends on how well females were informed regarding the benefits
of smart phones (Ameen & Willis, 2019).

The mobile Internet service providers also need to create awareness of the effort
required to use mobile technology, by focusing on female users. As females are often
occupied with house work and other tasks in the home (Ferrant, Pesando & Nowacka,
2014), less effort is required to use mobile technology and beneficial tasks performed
via mobile will enhance mobile Internet adoption. For instance, if female users are
aware of the QR code and mobile banking technologies, they may find payment for
utilities bills is easy. Therefore, marketing activities can be designed to educate users,
especially female users, on the technology available via mobile phones. Under effort
expectancy, ease of use can be one of the criteria and to make device functions simple
is critical, as suggested by Megadewandanu (2016) in Indonesia.

As social influence is not related to mobile Internet adoption intention, awareness can
be created by mobile Internet service providers in the form of competitions that
involve family members and friends. Besides, mobile Internet service providers can
also offer family packages for network and data plans. This will encourage family
usage and thus increase mobile Internet adoption. The competitions to create
awareness of mobile technology can be targeted at mothers, to motivate females to
use mobile phones in daily life, which may subsequently lead to higher mobile
Internet adoption.

External help, support, training and others are critical facilitating conditions
(Venkatesh et al., 2008). Thus, to enhance mobile Internet adoption intentions,
awareness needs to be created about external help, support, training and others to
provide guidance to users on connectivity, use of technology, mobile functions and
others.

Although habit can lead to higher mobile Internet adoption intentions, the impact is
less for females. Therefore, more marketing efforts are needed to strengthen stored
intentions and their links to behaviour, especially for female users. For instance,
when a mobile Internet application is introduced, advertisements should emphasize
the variety of scenarios the application or service could be used in, such as sharing
experience with friends, taking photos to share with the boss or colleagues while on
official duty, voice and video conferencing while on-the-move or in some extreme
locations on mountain peaks or far rural areas, and so on to help to strengthen the
likelihood that stored intentions will be translated into different usage contexts.
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In terms of hedonic motivation and price value, the perceived benefits of mobile
Internet services should be balanced with costs. As with India, if a consumer knows
the cost is low, then the behavioural intention to adopt will be higher (Madan &
Yadav, 2018). High cost of devices and import duties compared to income levels are
the obstacles lead to low smartphone adoption in Europe and Central Asia (Kelly et
al., 2017). Even though services can be promoted based on fun and enjoyment of
hedonic motivation, if the pricing is too high, the hedonic benefits of using the
services may not be high enough to justify the price. As female users may view price
value as slightly more important than male users, male users may need more
awareness in terms of hedonic motivation, and therefore service providers should
optimize pricing based on balanced utilization, hedonic and price value to maximize
profit.

Implications for Asian Business Context

The managerial implications derived from the findings of this study for domestic
mobile Internet service providers is also consistent with the trend of Asian
development. Mobile phone usage is expanding in Emerging Asia and there is
approximate 80 percent and two-third of Internet users utilize smartphones to access
Internet in China and Association of Southeast Asian Nations (ASEAN), respectively
(OECD, 2018). This development may boost e-commerce growth in Asia (OECD,
2018). Global mobile payment market is projected to expend to USD 1 trillion in
2019 and smartphone access accounts for approximate one-third of B2C revenues
(OECD, 2018). Investigation on the determinants of mobile internet adoption
intention enables authorities in Malaysia as well as mobile Internet service providers
to close the gap between Malaysia and Asia regarding the development in e-
commerce and mobile payment. This can only be achieved with more users adopt to
the Internet service. Thus, the awareness creation in relation to the determinants will
be critical to increase the mobile Internet adoption. In addition, the availability of
Internet infrastructure will be an important area to be taken care by local authorities
and mobile Internet service providers to meet the increased demand for mobile
Internet. Therefore, development of suburban areas is inclusive in the broadband plan
in Malaysia and the context of this study is suburban area.

Furthermore, another implication from this study is the effect of gender. International
Telecommunication Union revealed that global women generally have less access and
use of information and telecommunication technologies (OECD, 2019). In 2017, the
gap between males and females in terms of use and access is 17 percent in Asia and
Pacific regions (OECD, 2019). When digital tools are used for professional functions,
the unpaid work hours by women can be reduced and therefore women can have
accelerated flexibility in work duration and location due to the emerging of digital
economy (OECD, 2019). To reduce the digital gap, awareness needs to be created for
females so that they can also benefit from the wave of digital development such as to
work at home or to work anytime. Due to the flexibility, women entrepreneurs can be
one of the areas of contribution by females. Therefore, the factors such as effort
expectancy, habit, and price value can be emphasized for females to increase the
mobile Internet adoption.
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Further Research Directions

This study covers the investigation of the predictors influencing the mobile Internet
adoption and use behaviour for suburban mobile users in Malaysia. Six predictors,
namely performance expectancy, effort expectancy, facilitating conditions, hedonic
motivation, price value and habit are important in enhancing mobile Internet adoption
and usage. However, social influence is not significant enough to predict intention and
use behaviour, which may be due to the degree of usage of social media by suburban
residents. Females react differently to effort expectancy, hedonic motivation and price
value, as tasks performed by females are different compared to males. As UTAUT?2
was adopted for the investigation, there may be some other factors such as the
performance of broadband which can be included in the study in future. The rural
areas are excluded in this study due to accessibility issues, which can be considered in
future research.
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