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ABSTRACT

An Internet Protocol (IP) address plays an essential role in the structure of
the internet by providing a unique address to identify each connected device. A
world with continuously evolving modern technologies requires organisations and
individuals to keep adapting to the evolved technologies. In this regard, the
migration to the IPv6 protocol from the IPv4 protocol has become a critical issue
for any organisation. Therefore, this research aimed to investigate the key factors
that influence IPv6 adoption. Using the Unified Theory of Acceptance and Use of
Technology (UTAUT- 2), this research proposed an integrated model
incorporating seven key general attributes. Additionally, the UTAUT-2 was
expanded by adding trustworthiness factors and resistance to change to the model.
The mediating role of resistance to change was also taken into consideration. To
achieve the research objectives, an online survey was designed to collect data from
236 IT employees working in higher education institutions (HEIs) in Oman. The
data were analysed using structural equation modelling (PLS-SEM) with the
SmartPLS software. The findings revealed that performance expectancy, effort
expectancy, hedonic motivation, trust in government, and trust in technology
positively and significantly influence the behavioural intention to adopt the IPv6
protocol. Moreover, it was found that resistance to change has a direct negative
impact on behavioural intention but has no mediating effect. Social influence,
facilitating conditions, price value, and habit showed no significant effect on the
behavioural intention to adopt IPv6. Finally, behavioural intention demonstrated a
positive and significant relationship with technology adoption behaviour. The
present research has implications for theory and practice. From a theoretical
perspective, the study contributes to extant knowledge via theory extension and
opens new avenues for future studies. In practical terms, the study provides new
inputs for successful technology adoption. Lastly, from a methodological point of
view, the study demonstrates the importance of conducting an importance-
performance map analysis (IPMA) in examining factors that impact technology
adoption behaviour.
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ABSTRAK

Alamat Protokol Internet (IP) memainkan peranan penting dalam struktur
internet dengan memberikan alamat unik untuk mengenal pasti setiap peranti yang
disambungkan. Dunia dengan teknologi moden terkini yang terus berkembang
memerlukan organisasi dan individu untuk terus menyesuaikan diri dengan teknologi
yang berkembang. Dalam hal ini, penghijrahan ke protokol IPv6 dari protokol 1Pv4
menjadi isu kritikal bagi mana-mana organisasi. Oleh itu, penyelidikan ini bertujuan
untuk mengkaji faktor-faktor utama yang mempengaruhi penggunaan IPv6. Dengan
menggunakan Teori Penerimaan dan Penggunaan Teknologi Bersatu (UTAUT-2),
penyelidikan ini mencadangkan model bersepadu, yang merangkumi tujuh atribut
umum utama. Selain itu, UTAUT-2 diperluas dengan menambahkan faktor
kepercayaan dan ketahanan terhadap perubahan pada model. Peranan pengantara
perlawanan terhadap perubahan diambil kira. Untuk mencapai objektif penyelidikan,
tinjauan dalam talian dirancang untuk mengumpulkan data dari 236 pekerja IT yang
bekerja di institusi pengajian tinggi di Oman. Data dianalisis menggunakan
Pemodelan Persamaan Struktur-Kuasa Dua Terkecil Separa (PLS-SEM) dengan
perisian SmartPLS. Hasil kajian menunjukkan bahawa jangkaan prestasi, jangkaan
usaha, motivasi hedonik, kepercayaan terhadap kerajaan, dan kepercayaan terhadap
teknologi mempengaruhi niat tingkah laku untuk menggunakan protokol IPv6 secara
positif dan signifikan. Lebih-lebih lagi, didapati bahawa penentangan terhadap
perubahan mempunyai kesan negatif terhadap niat tingkah laku tetapi tidak
menunjukkan kesan pengantara. Pengaruh sosial, keadaan pemudahcara, nilai harga,
dan kebiasaan juga tidak mempunyai pengaruh yang signifikan terhadap niat tingkah
laku terhadap penggunaan IPv6. Akhir sekali, niat tingkah laku mempunyai
hubungan positif dan signifikan dengan tingkah laku penggunaan teknologi.
Penyelidikan ini mempunyai implikasi terhadap teori dan praktik. Dari perspektif
teori, kajian ini menyumbang kepada pengetahuan dengan pengembangan teori serta
membuka jalan baru untuk kajian masa depan. Dari segi praktikal, kajian ini
memberikan input baru untuk penggunaan teknologi yang berjaya. Terakhir, dari
sudut metodologi, kajian menunjukkan pentingnya melakukan analisis peta
kepentingan-prestasi (IPMA) dalam meneliti faktor-faktor yang mempengaruhi
tingkah laku penggunaan teknologi.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

This chapter begins with a review of the background of this study, followed
by a presentation of the gaps and problem statement. Subsequently, the research
questions and research objectives are presented. Then, the key concepts are defined
and operationalised. Finally, this chapter ends with a discussion of the study’s

significance and scope, as well as the organisation of the thesis.

1.2 Background of the Study

Due to advancements in technology, the use of computers, tablets, mobile
phones, and other devices or internet services has increased dramatically. This
increase has led to the emergence of the Fourth Industrial Revolution (FIR), which
includes the development of the Internet of Things (IOT), robots, and Artificial
Intelligence (Al). Cisco experts predict that within the next 10 years, the number of
IOT devices will reach more than 50 billion at a rate of six Internet-connected
devices per person (Cisco, 2013; Nordrum, 2016). These developments have further
led to a general increase in the use of the internet as well as an increased demand for
various internet services. In particular, in hand with increased scalability,
reachability, service quality, and end-to-end interworking of physical devices,
vehicles, buildings, mobile devices, and more, the demand for Internet protocol (IP)
addresses to identify connected devices and allow them to communicate has

dramatically increased the need for the migration to the new protocol.

Indeed, according to Suleiman and Cordry (2017), with the growth in the use

of smart physical devices, buildings, and vehicles, along with the construction of



smart cities, new addresses to identify and connect these devices are crucial.
Therefore, to solve this issue, it is necessary to provide billions of addresses to
accommodate current global market demands. According to Main et al. (2015), the
internet protocol (IP) is “a communication protocol used to allow devices to
communicate with each other.” The IP version 4 (IPv4), which is currently applied in
most countries, allocates only 4.2 billion IP addresses for devices, which has led to
the near exhaustion of space due to an increase in the number of internet users and
devices (Pickard et al., 2017; Khasawneh, 2019). In this regard, there is a need for a
new protocol to resolve this problem in the long term.

In 1992, the Network Working Group of the Internet Engineering Task Force
(IETF) realised that the IPv4 address space was inadequate to support the growth of
the internet, and would eventually be depleted in the next few years. From
exhaustion point, the Internet Assigned Numbers Authority (IANA) can no longer
assign a new address space in the IPv4 protocol (Wu et al., 2013; Pickard et al.,
2019). Therefore, IPv4 is now a legacy protocol; all future internet growth will occur
over the IP version 6 (IPv6). IPv6 has been developed to counter the limitations of
IPv4 and to provide a larger address scale to meet the rapid growth in smart devices
in the midst of the Fourth Industrial Revolution (Main, Zakaria, & Yusof, 2015;
Zander & Wang, 2018; Qasem et al., 2020).

IPv6 deployment has dramatically increased across the world. Google
reported that 49 countries have delivered up to 5% of traffic over IPv6, and in 24
countries, the IPv6 traffic exceeds 15%. In addition, up to 25% of networks around
the world, such as in Japan, USA, and India, advertise IPv6 connectivity; these
countries can be classified as “Innovators” and “Early Adopters” of deployment

(Internet Society, 2018).

Considering the exhaustion point of IPv4, IETF has worked to develop a new
protocol, which is designed to provide more than one unique address for every
connected device. Based on the IETF report, all requirements for the protocol’s
technical foundations have been built, but its deployment and capability for use are

being challenged at the individual and organisational levels (Musawi, Shubair,



Samih, & Abraham, 2018). Therefore, migration to IPv6 from IPv4 remains a critical

issue.

The adoption and transition from IPv4 to IPv6 is a long-term process that
leads to improved business performance, competency, competitive advantages and
customer satisfaction in any organisation (Main et al., 2015; Dawadi & Shakya,
2016; Degezelle, 2017). Many researchers have studied organisational readiness for
migration to IPv6 from different aspects and found that the lack of planning to
migrate to IPv6 is a key problem in the ICT industry (Khasawneh & Al-Armouty,
2019; Wang and Zander, 2018; Main et al., 2015; Main et al., 2014). According to
the previous literature, individual factors that improve the readiness of the
organisations for IPv6 migration can be summarised as follows: sufficient time for
planning, financial resources, application compatibility, and a secure network
environment. Also, IPv6 readiness is affected by awareness, the current environment,
planning, deployment, infrastructure, policy frameworks, training, research, and
human resources (Musawi et al., 2020; Khasawneh and AlArmouty, 2019;Wibowo
and Statement, 2017;Akour, 2016).

In the context of higher education institutions (HEIs), a few studies have
attempted to determine HEIs’ readiness and deployment of IPv6. The results of these
studies revealed that IPv6 has not been sufficiently attended to by HEIs and is only
partially planned for, implemented, or deployed. Consequently, these studies have
raised the need to study the readiness of HEIs to adopt IPv6 based on factors like
awareness, current environment, planning, policy framework, research, human
resources, and course provision (Southworth, 2016;Wibowo and Statement,
2017;Musawi et al., 2018). Ultimately, the assessment of readiness level must be a
first step in the planning process, in order to identify and enhance the factors that

influence organisational readiness.

In Oman, the number of internet users is increasing year by year. According
to Internet Live Statistics, the number of internet users as of 2019 was 4,011,004,

with an annual increase of 4.1% (Retrieved from https://www.internetlivestats.com/

). This will lead to the exhaustion of Oman's IPv4 in the next few years, which makes


https://www.internetlivestats.com/

the transition from IPv4 to IPv6 inevitable. However, there is a low level of general
awareness about the benefits of IPv6 in Oman, while there is a huge dependence on
only IPv4 solutions (TRA Oman, 2020). This may largely be due to the fact that
Oman still has millions of IPv4 addresses available; however, with the increasing use
of smart devices, this perception will prove to be erroneous. Currently, Oman’s
higher education sector is one of the sectors that must prepare for IPv6 to ensure their

future success in an ever-changing web environment (Musawi et al., 2018).

The Sultanate of Oman has taken significant steps to develop the ICT
infrastructure and policy and regulatory framework to cope with IPv6 technology
adoption. According to the report of the Telecommunications Regulatory Authority
in the Sultanate of Oman, despite the existence of a national plan for the transition to
the new protocol, many Omani HEIs have not taken any steps towards adopting the

new protocol (Musawi et al., 2018).

Therefore, one way of ensuring the actual implementation of IPv6 protocol is
to explore and ascertain the factors that affect HEIs’ behavioural intention towards
adopting IPv6 protocol prior to implementation. Nevertheless, there is a lack of
empirical evidence on the adoption of IPv6 in developing countries like Oman.
Besides, although several empirical studies have attempted to explain the IPv6
adoption phenomenon, the factors responsible for resistance to adoption have not
been clearly identified (Samhan, 2018; Samhan & Joshi, 2017; Ali, Zhou, Miller, &
leromonachou, 2016; Zuiderwijk, Janssen, & Dwivedi, 2015; Alomari, Sandhu, &
Woods, 2014). Therefore, the consideration of resistance factors that influence an

organisation’s intention to adopt or resist IPv6 could provide a better explanation.

In the context of higher education, researchers point to the insufficiency of
research targeting HEIs with regard to the adoption of IPv6 (Fiaz, Abulkasim, &
Ahmad, 2015; Pickard and Patrick, 2015; Southworth, 2016). Furthermore, the
current body of literature on IPv6 adoption indicates that most studies have primarily
focused on IPv6 readiness, enablement, and effectiveness along with security
implications, rather than behavioural intentions (Wang & Zander, 2018). For

instance, Fiaz et al. (2015) conducted a study to examine IPv6 enablement on



publicly available websites of 83 HEIs in Malaysia. The study concluded that
universities in Malaysia need sufficient time to plan for migration to the IPv6
protocol, as well as funds to replace technological equipment and share data.
Likewise, Southworth (2016) conducted a research on 1000 American universities
and colleges to find out the factors influencing their migration to the new internet
protocol, reporting that factors such as training, policy, infrastructure, and

implementation are related to IPv6 adoption.

According to the World Economic Forum, the Middle East has made good
efforts towards IPv6 migration. Such efforts include the Sultanate of Oman initiating
a significant step by developing Information Communication Technology (ICT) to
improve the macroeconomic environment and higher education. However, the
country needs to continue its efforts to improve education and training systems
(Report et al., 2018). Prior literature states that in Oman, efforts in moving to IPv6
implementation are scarce, which has led to a low level of readiness for IPv6
migration among organisations. This has significant negative implications for the
higher education industry in the country in next few years (Musawi et al., 2018; TRA
Oman, 2018; Musawi et al., 2020). Musawi et al., (2020) at the end of their research
recommended investigating experts’ views to determine the Omani higher education
institutions readiness to the deployment of IPv6 in terms of: awareness, current
environment, planning, policy frameworks, research, human resources. Moreover,
they recommended that future research should look into ways to strategize
development and implement IPv6.

Accordingly, this research sought to explore the factors that impact the
behavioural intention and actual adoption of the IPv6 protocol in Oman HEIs. The
identification of these factors is critical to avoid failure in IPv6 adoption. This goal
was achieved by using the Unified Theory of Acceptance and Use of Technology
(UTAUT-2) in addition to new constructs to extend the current theory and increase
the theoretical understanding on the adoption of IPv6. The proposed new variables
were trustworthiness and resistance to change (RTC). In this study, trustworthiness
included trust in government (TiG) and trust in technology (TiT), both of which were

used to predict the formation of behavioural intention and new technology adoption.



1.3 Problem Statement

The principal technological limitation of the IPv4 is its 32-bit address field in
the protocol header, which limits the number of unique IPv4 addresses to 4.3 billion.
This is not enough space to accommodate the growth of next generation information
technologies such as the IOT, Software Defined Networks, Cloud Computing, and
Mobility (Pickard et al., 2019). Due to the deterioration of IPv4 addresses, IPv6 has
become a necessity to accommodate the growing number of users, especially in the
field of academic institutions (Naagas et al., 2020). Thus, the transition from IPv4 to

IPv6 has become inevitable and urgent (Gu et al., 2020).

Accordingly, the new IPv6 is gaining momentum in most countries,
particularly in developing nations (Khasawneh & Al-Armouty, 2019b). However,
statistics suggest that the actual adoption of IPv6 has been insufficient. Multiple
stakeholders are reluctant to replace IPv4 with IPv6, as they have neither the certain
future nor the clear technical guideline to do so (Gu et al., 2020). It is clear that the
adoption of the new protocol and the readiness of many countries is slow and only
noticeable in developing nations. This may lead to a new digital divide which entails
significant effects on economic growth, especially for new digitally dependent
economies (Khasawneh & Al-Armouty, 2019b). It is significant to note that user
acceptance and confidence are crucial for the further development of any new
technology. Indeed, acceptance has been viewed as a function of user involvement in

system development (Taherdoost, 2018).

A world with modern technologies that keep evolving requires organisations
and individuals to continuously adapt to the evolved technologies. Thus, researchers
must always remain ahead of these innovations by investigating future technologies
(Qasem et al., 2020). In relation to this, the migration from IPv4 to IPv6 protocol in a
university requires a long period of time to be implemented. The process requires
IPv4 and IPv6 running in one network, with an IPv6 transition mechanism in place to
enable both protocols to communicate. Proper planning and a suitable choice of
transition mechanism can avoid any interferences to the current campus network

during the deployment stage (Naagas et al., 2020).



In the context of this study, IPv6 adoption in Oman is slow and not largely
considered for implementation by HEIs. As evidence, a recent study by Musawi et al.
(2020) asked participants to describe the IPv6 situation in their institution. Based on
the findings, 41.7% of respondents stated that IPv6 has not been deployed, while
33.3% of them believed that there is no current plan to deploy it in their institution
(see Figure 1.1). This finding indicates that the readiness to adopt and implement
IPv6 in Oman HElIs is still in the early stages, which calls for urgent attention.
Moreover, a review of the literature shows that there is a lack of studies on Omani
HEIs’ IPv6 readiness (Musawi et al., 2020; Musawi et al., 2018).

@® Have deployed

@ Deployment in progress
Planning deployment

@ Not planned

Source: (Musawi et al., 2020)

Figure 1.1 Current status of IPv6 deployment in Oman

Indeed, IPv6 will form the next generation of Internet protocol, so
organisations are well-advised to invest the time, effort, and resources necessary to
ensure that IPv6 deployments are done right (Pickard et al., 2019). Therefore, it is
essential to investigate the main factors that influence behavioural intention and new
technology adoption in the context of IPv6. In fact, future studies have been
suggested to examine the effects of individual and organisational factors on IPv6
adoption (Wang & Zander, 2018; Putri & Sucahyo, 2016; Main et al., 2015). In the
existing literature, several attributes have been presented as predictors of new
technology adoption, such as compatibility, awareness, perceived value (Singh &
Sinha, 2020), service quality, relative advantage (Almaiah & Al-Khasawneh, 2020),

perceived ease of use, and perceived usefulness (Chatterjee, 2020). However, there is



still a need to empirically test the influence of certain attributes on new technology
adoption behaviour. For instance, to date, less attention has been given to technology
resistance (Ishak & Newton, 2016; Lallmahomed et al., 2017; Samhan & Joshi,
2017; Samhan, 2018; Shahbaz et al., 2019; Shahbaz, Gao , Zhai, & Shahzad, 2020;
Perri et al., 2020). This calls for a deep and rich unified understanding of technology-
related resistance to change. Although there are studies that have considered
resistance to change as a main or moderating variable that impacts intention to adopt
a new technology, there is still dearth of research on resistance to change as an
underlying mechanism that impacts technology adoption. Scant literature also exists
on the potential predictors of resistance to change in the technology context. For
example, Perri et al., (2020), examined the adoption of smart grids by adding
resistance to change as an exogenous variable that affects the behavioural intention
to adopt technology. Their result indicates that resistance to change has a negative
influence on the intention to adopt smart grids.

In another study, Lallmahomed et al., (2017) conceptualised resistance to
change as citizens’ opposition to switching from using traditional government offices
to adopting e-government (e-Gov) services in a pre-adoption stage. Their result
shows that resistance to change has a negative relationship with the intention to use
e-Gov services. Also, their study suggests that future research should explore the

antecedents of resistance to change in the pre-adoption phase.

Studies that examined the moderating role of resistance to change include
those by Shahbaz et al. (2019) and Shahbaz et al. (2020), who found that employee
resistance to change is a key factor underlying the failure of an innovative system in
organisations. It is also stated that resistance to change from employees is a key
factor that affects the adoption of different innovative systems, especially in
developing countries (Nejati, Rabiei, & Jabbour, 2017; Reginato, Fadda, & Paglietti,
2016). In another study of green supply chain management adoption, the researcher
investigated resistance to change as a moderator between behavioural intention and
the adoption of green supply chain management, concluding that higher resistance to
change among employees leads to the non-implementation of green supply chain
management (Nejati et al., 2017). Moreover, Samhan (2018) indicated that future



research needs to pay attention to the different forms of resistance manifestation,
including the context in which resistance is being evaluated, the object of resistance,
and the potential antecedents that may predict resistance. Scholars have also been
encouraged to discuss how technology resistance may lead to different outcome
variables by incorporating other potential outcomes, such as continuous commitment,
turnover intention, trust and job satisfaction, among others (Ishak & Newton, 2016;
Laumer et al., 2015; Samhan, 2018b; Perri et al., 2020; Shahbaz et al., 2020; Shahbaz
et al., 2019). By considering the definition of resistance to change in this study which
refers to “the degree to which employees are resistant to use a new technology and
change accordingly", and since Piderit (2000) indicated RTC has three dimensional
(negative), (affective), and (behavioral). In this study, RTC is examined in the
behavioral dimension, which involves behaviors intentions. Although the current
literature has examined many RTC antecedents, the interrelationships between them
are little investigated, and the need to expand to include various antecedents is
essential, for example, mediation analysis. By addressing this knowledge gap, this
research studies the role of the impact of mediating the relationship between trust and
resistance to change. Therefore, the present study proposed a conceptual model, to
uncover factors included (Trust in technology and trust in government) and how
relate to resistance to change, and states the mediating effects of resistance to change
on trust. The mediating effects of the study variable have never been explored earlier
and therefore makes an immense contribution in the field of knowledge for
practitioners and academicians. It should be noted that this study chose to investigate
the concept of resistance from the perspective of people responsible for

implementing or adapting to changes (Jacobs & Keegan, 2016; Kumari, 2017).

In the IPv6 protocol context, the subject of resistance to change has not been
given much study by researchers, highlighting the need for greater empirical
attention on the different manifestations of resistance. In this study, based on the
literature, the researcher found that the mediation effects of resistance to change in
adopting the new Internet protocol have not been studied. In this study, the
conceptualization of technology resistance suggests that users evaluate technology in
terms of its features and existing conditions (as an individual and as an organization)
and based on these evaluation users can make projections about the potential
adoption of the technology. Which can test the intention to adopt the technology



based on (Performance Expectancy, Effort Expectancy, Social Influence, Facilitating
Conditions, Hedonic Motivation, Habit, Price Value) and intention to resist based on
trust in government and trust in technology (Samhan, 2018b). Since resistance
behaviours could be distinguished between rejection and non-adoption. Rejection
refers to the conscious decision made by the users to avoid the technology, as
opposed to non-adoption, which implies potential future use, which can be, after the
adoption stage, users can develop different behaviours based on their experience and
continuous evaluation of the technology, which may include the manifestation of
resistance behaviour towards the technology (Samhan, 2018b). However, in this
study and in the contextualization of technology resistance the end-users of this
protocol have been identified based on previous experience using Internet protocols
and who are involved in making decisions about the adoption of this protocol.
Furthermore, the type of technology enforcement can be considered as well
voluntary vs. utilitarian. In this study, based on the literature, the researcher found
that trustworthiness sets as an antecedent to resistance to change, which includes
(trust in technology and trust in government), and the researcher also found that the
mediation effects of resistance to change on trustworthiness have not been previously
studied. This constitutes a knowledge gap that must be addressed to expand

knowledge and open the door for future research in this field.

Moreover, the vast majority of previous studies point out that the way
individuals perceive trustworthiness affects their intention to adopt or use technology
(Murathan et al. 2017; Al Mansoori 2017; Kayali et al., 2020). Results demonstrate
that trustworthiness, including government trust and Internet trust, is inversely
associated with resistance to change (Abu-Shanab 2014; Lallmahomed et al., 2017).
Referring to the existing empirical evidence, user trust may be treated as a strategic
management opportunity critical to new technology adoption (Harwood & Garry,
2017). Therefore, in the context of IPv6 adoption, the present study added
trustworthiness, namely trust in government and trust in technology, as a key

predictor of behavioural intention for IPv6 adoption.

In addition, the justification of adding trustworthiness as a new construct in

this study was because of the lack of studies that have examined the effect of this

10



factor on IPv6 protocol adoption. As such, its inclusion was intended to improve
theoretical contributions in information system research. In the current study, trust in
government and trust in technology were suggested as antecedents of IPv6 protocol
adoption, with resistance to change as the mediator between trustworthiness and
behavioural intention to adopt IPv6 protocol. Therefore, this study examined how
trust is associated with the adoption of IPv6 protocol.

Based on the above discussion, this research fills research gaps by examining
the factors influencing adoption of this protocol using the factors of the UTAUT-2
model while extending it by adding trustworthiness as a key predictor of adoption
and the factor of resistance to change by analyzing the direct effects of the
predecessors of resistance to change on the trustworthiness and behavioral intention
to adopt this protocol. In doing so, the present study extends the UTAUT-2 model so

that it can be used in developing countries like Oman.

Overall, this study addresses the gaps in the literature on the factors that
influence the end-user’s intention to adopt IPv6. To achieve this objective, seven
factors of the UTAUT-2 model were empirically tested, namely performance
expectancy, effort expectancy, hedonic motivation, social influence, facilitating
condition, price value, and habit. Trustworthiness (trust in government and trust in
technology) was presented as main variables that impact behavioural intention.
Additionally, the mediating role of resistance to change between trustworthiness and
behavioural intention was tested. The results of this study help stakeholders create a
beneficial connection with institutions to determine the factors that influence the
adoption of this protocol. Moreover, the present study extends the UTAUT-2 model

so that it can be used in developing countries like Oman.

14 Research Questions

Taking into consideration the research gaps explained in the previous section,

the main research question of this study was: “What are the main factors that
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influence the decision to adopt IPv6 in Oman HEIs?” To be more precise, the

following research questions were presented:

1)

2)

3)

4)

5)

1.5

What is the relationship between UTAUT-2 factors and the behavioural
intention to adopt IPv6 in Omani HEIS?

What is the relationship between trustworthiness factors and the behavioural
intention to adopt IPv6 in Omani HEIS?

What is the relationship between resistance to change and the behavioural
intention to adopt IPv6 in Omani HEIS?

Does resistance to change mediate the relationship between trustworthiness
factors and the behavioural intention to adopt IPv6 in Omani HEIs?

What is the relationship between behavioural intention and IPv6 adoption

behaviour in Omani HEIs?

Research Objectives

This study mainly aimed to use the UTAUT-2 to explore the factors

influencing the adoption of the IPv6 protocol in Oman HElIs, particularly in Muscat.

In more detail, the following research objectives were established:

1)

2)

3)

4)

5)

To examine the association between UTAUT-2 factors and the behavioural
intention to adopt IPv6 in Omani HEIs.

To determine the association between trustworthiness factors and the
behavioural intention to adopt IPv6 in Omani HEIs.

To determine the association between resistance to change and the
behavioural intention to adopt IPv6 in Omani HElIs.

To examine the mediating effect of resistance to change between
trustworthiness factors and the behavioural intention to adopt IPv6 in Omani
HEIs.

To determine the association between behavioural intention and IPv6

adoption behaviour in Omani HElIs.
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1.6 Research Scope

The present study focused on technology adoption, more specifically, the
factors determining IPv6 adoption in public and private universities and colleges in
Oman. Higher education in Oman is one of the key sectors worthy of more attention
to determine the reasons for their limited level of readiness and their general lack of
preparation to adopt new technology (MOHE, 2020). These institutions are
responsible for providing the needed human capital by producing manpower that has

technological knowledge and can realise the Oman Vision 2040.

The population of this research was HEIs in Oman. There are a total of 66
universities and colleges spread all over Oman (Musawi et al., 2018; MOHE, 2020).
Considering the number of universities and colleges, it was practically impossible to
cover all institutions. Table 1.1, page 13 shows the number and percentage of public
and private institutions in the various governorates in the Sultanate of Oman. As can
be seen from the table, the vast majority of universities (46%) are located in capital
city of Muscat. Therefore, Muscat universities and colleges were thus deemed to be a
suitable and strong representative sample of the research population. Also, these
colleges and universities in the capital are better positioned and most suitable to use
new technology because of the strength of their surrounding infrastructure. They are
further provided substantial training (e.g., instruction on installation, implementation,
and problem solving) by the bodies responsible for monitoring the performance of
these institutions. In addition, the government assists and supports the leaders in
providing solutions to any identified problems in university education through
technology. Therefore, since the selection of HEIs for empirical investigation was
crucial for this study, choosing institutions in Muscat was consistent with the

research goal.
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Table 1.1 Number of public and private HEIs in Oman

N The The n.um.b er of Percentage %
governorates institutions
1 Dahira 4 6.06 %
2 Al-buraimi 3 4.54%
3 North Al-batinah 11 16.6%
4 South Al-batinah 3 4.54%
5 Dakhlia 4 6.06 %
6 Muscat 30 45.45 %
7 North Shargia 2 3.03%
8 South Shargia 4 6.06 %
9 Dhofar 5 7.57%
Total number of institutions 66

Source: Ministry of Higher Education (Statistics, 2019)

With regard to the adoption of IPv6 and the migration from IPv4 to IPv6 in
HEIs, technical employees are the end-users and major stakeholders of IPv6
implementation. Therefore, it is important to understand the factors that delay these
employees from adopting the protocol or having a positive behavioural intention
towards using it in HEIs. Examining employees’ intentions to use this new protocol
will help universities understand and explain the important factors influencing their
behavioural intention towards adopting this protocol. In addition, knowing these
factors will enable stakeholders to undertake adequate planning and complete
effective decision-making that will pave the way for the successful adoption of the
IPv6 protocol (Bankole, 2016; Lallmahomed et al., 2017; Tanduklangi, 2017)

1.7 Selection of the Variables

The selection of variables in this study was done based on a review of
established theories referenced extensively in information technology research. The
theory chosen to be extended in this study was the UTAUT-2 developed by
Venkatesh et al. (2012). The choice of this theory and its associated variables was
based on several criteria. First, this theory emerged through synthesising eight
adoption models with several key factors: performance expectancy, effort

expectancy, social influence, facilitating condition, hedonic motivation, price value,
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and habit. Second, this theory is characterised by its flexible and expandable nature,
which allows for the addition of new constructs. Third, most previous studies used
the UTAUT-2 extensively as a foundation model to investigate the factors

influencing the adoption of different technologies.

In this study, the UTAUT-2 was extended by adding the new variable of
trustworthiness, which includes trust in government and trust in technology. In
addition, a new mediating variable, i.e., resistance to change, was introduced to
understand the relationship between trustworthiness and the behavioural intention to
adopt IPv6. Previous studies indicate that resistance to change plays a vital role in
impeding new technology adoption, which calls for empirical studies on resistance
factors in different countries (Samhan & Joshi, 2017; Samhan, 2018). The next

section reviews the conceptual and operational definitions of the key terms.

1.8  Conceptual and Operational Definition of the Variables

The purpose of this section is to establish an understanding of the constructs

in this research, which are defined as follows:

1.8.1 Performance Expectancy

Performance expectancy is defined as "the degree to which using a
technology will provide benefits to individual in performing certain activities"”
(Venkatesh et al., 2003, p.447). Performance expectancy in this thesis referred to
"the degree to which an individual believes that using the IPv6 protocol will help him

or her enhance job performance."
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1.8.2 Effort Expectancy

Effort expectancy is defined as “the degree of ease associated with the use of
a system” (Venkatesh et al., 2003, p. 450). Venkatesh et al., (2003) indicated that
effort expectancy plays a key role in facilitating the acceptance of technology and
has a significant influence on behavioural intention. Effort expectancy in this thesis
referred to "the degree of easiness /effort associated with use of the IPv6 protocol™.

1.8.3 Social Influence

Social influence is defined as “the degree to which an individual perceives
that others believe he or she should use the new system” (Venkatesh et al., 2003,
p.451). In this thesis, social influence refers to "the degree to which an individual

feels pressure from important others, i.e., friends or colleagues, to adopt the IPv6.”

1.8.4 Facilitating Conditions

Facilitating conditions are defined as “the degree to which an individual
believes that an organisational and technical infrastructure exists to support the use
of the system” (Venkatesh et al., 2003, p.453). In this study, facilitating conditions
referred to "An employee’s perception of the resources and support available to use
the IPv6" which is the end-users’ expectations of the availability of technical

support.

1.8.5 Hedonic Motivation

Hedonic motivation refers to “the positive emotion of an individual’s
immediate satisfaction” (Venkatesh et al., 2012, p.161). In this thesis, hedonic

motivation refers to “the pleasure or enjoyment derived from using a new
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technology. ”. When confronting challenging operating conditions occur, users are
further eager to adopt new technologies that is delivering the fast completion of most
daily tasks, which will create personal satisfaction and positive pleasure and/or fun
experienced during technology use, and that contributing positively to the intention
to adopt (Akter et al., 2021).

1.8.6 Habit

Habit is defined as "the degree to which the individual automatically
performs actions with the technology” (Venkatesh et al., 2012, p. 161). In the context
of IPv6, habit is a fundamental element and should be adopted to explain both
behavioural intention and user behaviour. Therefore, habit in this thesis referred to
"the extent to which employees tend to use the IPv6 automatically because of

learning.”

1.8.7 Price Value

The price value construct has a positive impact on intention when the benefits
of using a technology are perceived as greater than its monetary cost (Venkatesh et
al., 2012). Price value in this thesis was defined as "employees’ cognitive trade-off

between the perceived benefits of the IPv6 and the monetary cost of using it."

1.8.8 Behavioural Intention (BI)

Behavioral intention is a person’s perceived likelihood or subjective
probability that they will engage in a given behavior (Venkatesh et al., 2012). In this
study, behavioural intention was defined as "a person’s inclination to use the IPv6

protocol in the near future”.

17



1.8.9 Trustworthiness

Trustworthiness in information technology (IT) and Information Systems (1S)
research plays a major role in measuring the links between individual or
organisational factors and behavioural intentions to adopt a new technology. In this
study, trustworthiness included trust in government and trust in technology. Trust in
Government (TiG) refers to: “an individual’s perceptions of a government’s ability to
meet their expectations to adopting IPv6 protocol and trustworthy”(Lallmahomed et
al., 2017). Whereas Trust in Technology (TiT) refers to: “the degree in which
individuals believe IPv6 protocol meet their expectations and can be trusted.” (Abu-
shanab, 2014).

1.8.10 Resistance to Change

Kim (2015), defined user resistance as "A resistance to change by users to
any project associated with a new information technology implementation.”
Furthermore, from the organisational readiness perspective, the literature argues that
there are three facets that need to be adopted by institutions for an IPv6 strategy:
acquisition policies that promote readiness; the development of knowledge and
experience; and pilot projects to facilitate the general adoption of IPv6. In this study,
the concept of resistance to change was defined as "the degree to which employees

are resistant to use the IPv6 and change accordingly”.

1.8.11 Technology Adoption

Generally, technology adoption refers to the acceptance, integration, and use
of new technology in society. In this study, technology adoption referred to “the

favourable (or unfavourable) attitude towards IPv6 protocol adoption in HEIs.”
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1.9  Research Significance

1.9.1 Theoretical Significance

This study has several important research implications. First, it adds
empirical literature to the IS field, especially on IPv6, by extending the UTAUT-2
with the addition of trustworthiness and resistance to change. The current study
extends the UTAUT-2 not only by introducing new variables, but also by creating
new relationships among the variables, i.e., resistance to change as a mechanism
through which trustworthiness impacts behavioural intention. Second, the proposed
variables of new technology adoption include critical factors identified from the
literature review, along with new factors that were understudied in previous research,

to determine their role in HEIs’ consideration of IPv6 adoption.

This study is also significant from the contextual perspective. It contributes to
IPv6 adoption research by studying it as a new technology in the context of Omani
HEIls. IPv6 adoption in Oman is slow and largely neglected for implementation by
HEIs (Musawi et al., 2020). Therefore, this study fills the contextual gap in the
literature by proposing a model on the predictors of IPv6 adoption in Omani HElIs.
More specifically, this study examined the relationships among the UTAUT-2
constructs and trustworthiness factors with regard to IPv6 adoption. Trustworthiness
factors were added as a new contribution to the original framework because they are
considered as key antecedents to any adoption of new technology (Alhogail, 2018;
Tariq, Tayyaba, Rasheed, & Ashraf, 2017; Abu-shanab, 2014). Furthermore, the
original constructs contained in the UTAUT-2 framework have been extended to
account for ‘resistance to change’ as a mediating variable, which could help fill some
theoretical gaps in existing theories about IPv6 adoption (Ishak & Newton, 2016;
Rahman, Didarul Alam, & Taghizadeh, 2019). Therefore, the present study builds on

the UTAUT-2 model so that it can be used in developing countries like Oman.
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1.9.2 Practical Significance

The aim of this study is to examine the factors influencing the adoption of the
IPv6 protocol in HEIs in Oman, Muscat. The findings of this study provide new
insights to speed up the current progress of IPv6 adoption and facilitate a smoother
migration process. This study is impactful for government, technology practitioners,
managers/decision-makers, HEIs, and other stakeholders by raising their awareness
about factors that contribute to adoption of this new technology. The practical

contributions are as follows:

First, the study’s findings are significant for the Telecommunications
Regulatory Authority (TRA) and Information Technology Authority (ITA) of Oman
for the formulation of policies and regulations for a comprehensive and smooth
migration from IPv4 to IPv6. In fact, they can use the findings of this study to invest

on factors that positively impact intention to adopt IPv6 protocol.

Second, this study is significant for HEIs, universities and college managers.
The determination of employees’ behavioural intentions to use this protocol assists
management in appropriate planning and decision-making for successful adoption.
In other words, knowing the factors that contribute to the adoption of IPv6 in
colleges and universities i1s crucial for these HEIs’ administrators. In addition, the
findings of the study would be valuable to management in making decisions with
respect to choosing the best time for migration from IPv4 to IPv6 (Zainab, Bhatti,
Pangil, & Battour, 2015; Amara & Atia, 2016; Mohammadyari & Singh, 2015).

Third, this study enhances the knowledge, level of readiness, and preparation
to migrate from IPv4 to IPv6 among the internet community. Understanding end-user
behaviour with respect to the implementation of new technologies and resistance to
change creates awareness to adopt this specific technology. Hence, this study serves
as a reference for decision-makers in various institutions when tasked with taking the
necessary steps to adopt new technology. Overall, there is a need for decision-makers
to concentrate on the development of organisational resources to gain the highest
quality of the new technology. Additionally, the results can be used by decision-
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makers to develop suitable strategies for adopting a new technology, particularly
IPV6.

1.10 Organisation of the Thesis

This study proceeds according to the scientific and logical sequence of its
chapters, which provide an adequate explanation of its objectives, research
methodology, data analysis, findings, and recommendations related to the successful
implementation of the IPv6 protocol in HEIs in Muscat, Oman. This study consists of
five chapters which are organized in systematic steps. The structure of this thesis is

captured in Figure 1.2 below:

Chapter 1: Background of the study, research questions and objectives
research significance and key definitions

N

Chapter 2: Literature review, hypotheses development and research
framework

T

\r

Chapter 3: Research methodology, research design, research
instrument, population and sampling, data analysis method
Chapter 4: Data screening, data collection, data analysis, research
findings

C Chapter 5: Discussion on the findings, research contribution and

conclusion

hii

Figure 1.2 Thesis structure
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The details of the thesis structure are as follows:

Chapter 1: This chapter provides the background of the study on the
adoption of IPv6, specifically in Oman. Then, the research problem and gaps are
presented, followed by research questions and research objectives. Moreover, this
chapter defines the key terms in the UTAUT-2 model as well as the additional study
variables. Finally, details on the scope of the study are provided together with the

significance of the research.

Chapter 2: This chapter provides a critical review of previous studies related
to the research topic. It includes a review of the dependent variables, independent
variables, and the mediator variable. All these variables are linked in a single
theoretical framework under the UTAUT-2 theory. The chapter ends with the
formulation of the study hypotheses that enable the researcher to answer the research

questions and achieve its objectives.

Chapter 3: This chapter identifies, explores, discusses, and justifies the
methodology used to determine the factors related to migration from the IPv4 to the
IPv6 protocol. This chapter is beings by discussing the research design based on the
conceptual framework developed in Chapter 2. Then, the research methodology,
procedure of data collection, and measurement instrument is explained. Also, this

chapter reviews the data analysis method, which is structural equation modelling.

Chapter 4: This chapter explains the results of the study that were obtained
after data analysis. The data was analysed using the latest version of SmartPLS to
test reliability, validity, hypotheses significance, and other related parameters. The

end of this chapter gives an overview of the overall results.

Chapter 5: In this last chapter of the thesis, the analysis results from Chapter
4 are discussed in relation to previous studies to answer the study questions and
achieve the objectives. This chapter ends with a conclusion and recommendations for

future research directions.
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1.11 Chapter Summary

This chapter has provided the background of this study concerning the
adoption of IPv6 protocol in Oman followed by a statement of the research problem.
Then, it presented the research questions and research objectives. Finally, details
about the scope of the study were provided together with the anticipated significance
of the research. The next chapter presents a review of the existing theories used to
develop a conceptual framework for this study, which serves as the basis of the

research hypotheses used to answer the research questions.
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Appendix A Validation Form

UTM

UNIVERSIT! TEXNOLOG!H MALAYSIA

QUESTIONNAIRE VALIDATION

Dear Professor/Assoc. Professor/Dr.,

Greetings.

| am currently pursuing my PhD study under the supervision of Dr. Haliyana Bint
Khailed My research topic is related to " Intention to Adopt Internet Protocol
Version Six Among Information Technology Staff in Higher Education
Institutions, Muscat, Oman". | would like to seek your cooperation as a content
expert in validating my scales before | proceed for pilot study. The idea behind this
validation is to check whether the items are reflecting the operational definition of
the study constructs or not. | would be grateful if you could spend some time to
read through the items and assess their content validity.

Please assess each statement of the question based on the following criteria:

» Indicating whether each item of the amended Items is a “ldentical” or “not
Identical” compared with the original items.

» The appropriateness of each of the amended Items of the dimension and /or
the construct.

» The clarity of each of the amended Items (The clarity of the language for the
intended audience).

In addition, | highly appreciate any extra suggestion for the improvement of the
content of the questions in order to enhance the effectiveness of the survey
instrument. Please do not hesitate to contact me if | may provide any clarification on
any issue related to the above requirements on the contact numbers below.

Thank you very much for valuable feedback, time and cooperation.

Yours sincerely,

Issa Alghatrifi.

Ph.D. Candidate,

International Business School (IBS),

Universiti Teknologi Malaysia (UTM), Kuala Lumpur, Malaysia
Email: issal980@graduate.utm.my , +968-93290455
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Overview of the research:

An IP address plays an essential role in the structure of the Internet by
providing a unique address to identify each connected device. The current version,
Internet Protocol version 4 (IPv4), was consolidated in 1981 and has since been the
protocol used by all Internet-connected devices remains Worldwide. However, the
exponential growth of the Internet since then has not been expected by IPv4
designers. In early 2011, the last five unused Internet protocol version 4 (IPv4)
address sets were distributed to the five RIRs. This effectively indicates the end of
IPv4's ability to continue to expand. From the exhaustion point of Internet protocol
version 4 (IPv4), the IETF (Network Working Group of the Internet Engineering
Task Force) worked to developed a new protocol to replacing the current protocol.
This new protocol was developed to provide more than one unique address for every
connected device, this protocol is Internet Protocol version 6 (IPv6). In addition, and
based on the IETF report, all requirements for technical foundations have been built,
but the deployment and capability to use is the challenge in the level of individuals
and organisation level (Ali, 2018). Therefore, the migration to Internet protocol
version 6 (IPv6) from Internet protocol version 4 (IPv4) is a critical issue of any
public or private institution. As only a few studies searched the phenomenon in the
migration to Internet protocol version 6 (IPv6) from Internet protocol version 4
(IPv4) in the higher education institutions, the researcher has chosen the Oman
higher education institutions as the context for this study. The relevant literature
exhibits their attention on determining the direct effect of the factors that affect the
successful adoption of Internet protocol version 6 (IPv6) with use different theories
rather than examining the relationship between this factors and the degree of affect
for each factor and behaviour intention toward the adoption. In addition to the above,
there is a paucity of studies that examined the resistance to change as a mediator
factor on the relationship between the factors that affect the adoption of Internet
protocol version 6 and behaviour intention toward the adoption. Hence, this study
attempts to bridging this research gap, by using UTAUT-2 theory as a baseline.
Therefore, this study follows the positivism philosophy and a single cross-sectional
survey strategy to collect the data through a structured questionnaire. The data will
be collected from a representative sample of 236 from HEI ‘s employees through the

simple random sampling procedure.
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The abbreviations that I used in the form below, they can be explained as follows:

PE | Performance expectancy | “the degree to which an individual believes
that using the IPv6 protocol will help him or
her enhance job performance. ”
EE Effort expectancy “the degree of easiness /effort associated with
use of the IPv6 protocol.”
SI Social Influence “the degree to which an individual feels
pressure from important others, i.e., friends or
colleagues, to adopt the IPv6. ”
FC Facilitating Condition “An employee’s perception of the resources
and support available to use the IPv6.”
HH Hedonic motivation “the pleasure or enjoyment derived from
using a new technology. ”
PV Price Value “employees’ cognitive trade-off between the
perceived benefits of the IPv6 and the
monetary cost of using it. ”
HB Habit “the extent to which employees tend to use the
IPv6 automatically because of learning ”.
TIG | Trustin the Government " an individual’s perceptions of a
government’s ability to meet their
expectations to adopting IPv6 protocol and
trustworthy."
TIT Trust in Technology "the degree in which individuals believe IPv6
protocol meet their expectations as a safe
technology that can provide reliable
information and can be trusted. "
RC Resistance to change " the degree to which employees are resistant
to use the IPv6 and change accordingly. "
Bl Behavioural Intention “a person’s inclination to use the IPv6
protocol in the near future.”
TA Technology Adoption “the favourable (or unfavourable) attitude
towards IPv6 protocol adoption in HEIs.”
Explanation:

“Identical”, (maintain item as it is)

“Poor ldentical”, (maintain item but needs some redefining)

“not Identical”, (Remove Item)
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Sources Your Assessment

Amended
(Amended Items
_ Items
compared with
" Please put
e
Original Items o (\) or (%)
Original Items)
Construct Based on actual source and Amended Items Remark
previous studies T — 2
o @ c
IS b= S & >
(&) [ + ]
s | § |5 &£
5 ° ) S S
=) 5 - e | O
S | 2| g
<
PEZ1.1 find mobile Internet useful in PE1. I find IPv6 protocol
my daily life. useful in my daily tasks.

) ) PE2. Using the IPv6
PE2. Using mobile Internet

Performance | o protocol increases my
increases my chances of achieving | Venkatesh et o _
expectancy ) ) chances of achieving things
things that are important to me. al. (2012) )
(PE) that are important to me.

) ) PE3. Using IPv6 protocol
PE3.Using mobile Internet helps me ) )
i ] ] helps me accomplish things
accomplish things more quickly. )
more quickly.
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PE4.Using mobile Internet increases

my productivity.

PE4. Using IPv6 protocol
increases my productivity.

EEL. Learning how to use mobile

Internet is easy for me.

EE2. My interaction with mobile

EE1. Learning how to use

IPv6 protocol is easy for me.

EE2. My interaction with
IPv6 protocol is clear and

Effort Internet is clear and understandable.
Venkatesh et understandable.
expectancy : i :
(EE) EE3. I find mobile Internet easy to al. (2012) EE3. I find IPv6 protocol
use. easy to use.
) EE4. It is easy for me to
EEA4. It is easy for me to become ) )
_ _ _ become skillful at using
skillful at using mobile Internet.
IPv6 protocol.
SI1. People who are important to me SI1. People who are
think that | should use mobile important to me think that |
Social Internet. should adopt IPv6 protocol.
Venkatesh et i
Influence _ SI2. People who influence
SI2. People who influence my al. (2012) ) )
(Sh) my behaviour think that |

behaviour think that | should use

mobile Internet.

should adopt

IPv6 protocol.
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SI3. People whose opinions that |
value prefer that | use mobile

Internet.

SI3. People whose opinions
that | value prefer that | need
to adopt IPv6 protocol.

FCL. I have the resources necessary

to use mobile Internet.

FC2. | have the knowledge

necessary to use mobile Internet.

FCL. I have the resources
necessary to adopt IPv6

protocol.

FC2. I have the knowledge

necessary to use IPv6

Facilitating protocol.
N Venkatesh et :
Condition ) ) ) FC3. IPv6 protocol is
FC3. Mobile Internet is compatible al. (2012) ) )
(FC) _ ) compatible with other
with other technologies | use. )
technologies | use.
FC4. | can get help from others FC4. | can get help from
when | have difficulties using others when | have
mobile difficulties using adopt IPv6
Internet. protocol.
Hedonic . ) ) HMZ1. Using IPv6 protocol is
o HML1. Using mobile Internet is fun. | Venkatesh et
motivation fun.
: : i al. (2012) : :
(HM) HMZ2. Using mobile Internet is HM2. Using IPv6 protocol is
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enjoyable. enjoyable.

HM3. Using mobile Internet is very HM3. Using IPv6 protocol is
entertaining. very entertaining.
PV1. Mobile Internet is reasonably PV1. IPv6 protocol is
priced. reasonably priced.
_ PV2. Mobile Internet is a good PV2. IPv6 protocol is a good
Price Value Venkatesh et
value for the money. value for the money.
(PV) al. (2012)

) i PV3. At the current price,
PV3. At the current price, mobile

) IPv6 protocol provides a
Internet provides a good value.

good value.

HT1. The use of IPv6

protocol has become a habit

HT1. The use of mobile Internet has

become a habit for me.

for me.
) i i i Venkatesh et i i
Habit (HB) | HT2. 1 am addicted to using mobile | 2012) HT2. | am addicted to using
al.
Internet. IPv6 protocol .
) HT3. I must use IPv6
HT3. I must use mobile Internet.
protocol .
Trust inthe | TG-1: I think I can trust government | Muhammad TG-1: I think I can trust
Government agencies. Z1 government agencies.
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(TiG) TG-2: | trust that government Lallmahomed TG-2: | trust that
agencies keep my best interests in etal. (2017) government agencies keep
mind. my best interests in mind.
TG-3: In my opinion,
TG-3: In my opinion, government government agencies are
agencies are trustworthy. trustworthy.
TT-1: | believe it is safe to use IT TT-1: | believe it is safe to
systems. use IPv6 protocol.
_ ) TT-2: | think IPv6 protocol
TT-2: | think IT systems will ] ] )
_ _ ) ) will provide reliable
provide reliable information. ) )
) (Abu-Shanab, information.
Trust in _ _
TT-3: I believe it is risk free to use 2014); Gao | TT-3: I believe it is risk free
Technology )
(Tim) IT systems. and Bai to use IPv6 protocol.
i
TT-4: | believe that the utilization of (2014) TT-4: | believe that the

IT systems will meet my

expectations.

TT-5: | believe that IT systems will

keep my best interests in mind.

utilization of 1Pv6 protocol

will meet my expectations.

TT-5: | believe that IPv6

protocol will keep my best
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interests in mind.

RC-1: I generally consider changes

to be a negative thing.

RC-2: | like to do the same old

RC-1: | generally consider
changes to be a negative
thing.

RC-2: | like to do the same

_ things rather than try new and Bhandhira old things rather than try
Resistance ] ]
different ones. Lertdechdecha new and different ones.
to Change
2008 RC-3: When someone
RC-3: When someone pressures me
) ) pressures me to change
to change something, | tend to resist ) o
_ _ _ something, | tend to resist it
it even if I think the change may ] ]
_ _ even if | think the change
ultimately benefit me. _ ]
may ultimately benefit me.
BI-1: I intend to use IT systems in BI-1: I intend to use IPv6
the future. protocol in the future.
_ : Venkatesh et _
Behavioural BI-2: | predict | would use IT | (2012 BI-2: | predict | would use
al. 12); )
Intention systems in the future. ( ) IPv6 protocol in the future.
i Gao and Bai
(BI) BI-3: I plan to use IT systems in the (2014) BI-3: | plan to use IPv6

future.

BI-4: | will recommend others to

protocol in the future.

BI-4: | will recommend
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use IT systems.

others to use IPv6 protocol.

Technology
Adoption

TA-1. IPv6 is more difficult to
understand from a technological
perspective than IPv4.

TA-2. IPv6 adoption is a more
complex process compared to IPv4.

TA-3. IPv6 is compatible with our
organisation's existing IT

infrastructure.

TA-4: IPv6 is compatible with our

organisation's current software’s.

TA-5: Our organisation has the
technical expertise in-house to adopt
IPV6.

TA-6: The attitude towards Virtual
Word adoption in my organisation is

John Brooks
Southworth
May (2016);
Tom Yoon
(2009).

TA-1. IPv6 is more difficult
to understand from a
technological perspective
than IPv4.

TA-2. IPv6 adoption is a
more complex process

compared to IPv4.

TA-3. IPv6 is compatible
with our organisation's

existing IT infrastructure.

TA-4: IPv6 is compatible
with our organisation's

current software’s.

TA-5: Our organisation has
the technical expertise in-

house to adopt IPv6.

TA-6: the attitude towards
IPv6 protocol adoption in
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favorable. my institutions is favorable.

TA-7: IPv6 protocol

TA-7: Virtual Word adoption is o _ _
. ) o adoption is consistent with
consistent with my organisation’s o _
_ my institutions business
business strategy.

strategy.
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Appendix B Research Questionnaire in English and Arabic Version

International
Business School

UNIVERSITI TEKNOLOGI MALAYSIA

Intention to Adopt Internet Protocol Version Six Among Information

Technology Staff in Higher Education Institutions, Muscat, Oman

Dear Respondent,

| am a Phd researcher in Technology Management of International Business School,
Universiti Tecknologi Malaysia in Kuala Lumpur, Malaysia. | am examining
Intention to Adopt Internet Protocol Version Six Among Information
Technology Staff in Higher Education Institutions, Muscat, Oman". This study
will contribute to my Doctor of Philosophy degree as well as it will contribute to the
extension of knowledge on technology adoption behaviours in the information
system field. | would like to request your cooperation in completing the attached
questionnaire, your contribution is greatly appreciated.

Confidentiality of Data:

The collected data through this questionnaire will be stored securely so that it can
only be accessed by the researcher. Also, the collected data will be used only for
scientific research purposes, and all your responses will remain confidential. Note
that you are not required to write your name on the questionnaire.

Please Note:

e This questionnaire was judged by academics and specialists.

e The estimated time needed to answer this questionnaire and share your
experience will not take more than 10- 15 minutes.

e | welcome any comments, suggestions and inquiries received by you, and |
hope that they will be written in the relevant section at the end of the
questionnaire.

Issa Alghatrifi.Ph.D. Candidate,
International Business School (IBS),Universiti Teknologi Malaysia (UTM),
Copyright © Issa Alghatrifi, 2020
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Instructions:

1) There are four (4) sections in this questionnaire. please answer all questions in all
sections.

2) Completion of this form will take you 10 -15 minutes.

3) The contents of this questionnaire will be kept strictly confidential.

SECTION(A): DEMOGRAPHIC DATA

Instructions:

In this section, we would like you to fill in some of your personal details. Please

choose your answer and your answers will be kept strictly confidential.

1. What kind is your institution?
(1 Public (College /University)

(1 Private (College /University)

2. What is your job?

[ Administrative 1 Technical 1 Managerial (1 Other:

3. How many years have worked in this institution?

[ lessthan 1 year [ 1-3years 1 Over 3 years

4. How many years has your institution been in operation? Years

5. How many years you have expertise with Internet protocol?
(1 Lessthan 1 years [J 1to 3years  [1Over 3 years
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Section (B): UTAUT-2

Instructions:

This section is seeking your opinion regarding the importance of IPv6 protocol
adoption based on your experience in work with the Internet protocols. Respondents
are asked to indicate the extent to which they agreed or disagreed with each
statement using 5 Likert scale, please read the following sentences and rate on a scale
of 1-5, how much you disagree/agree. (1) being strongly disagree, and (5) being

strongly agree.

6. Based on your experience with the IPv6 protocol, please read the following

sentences and rate on a scale of (1- 5)

1 2 3 4 5

Strongly Disagree Disagree Neutral Agree Strongly Agree

NO | Questions |1 [ 2 ]3] 4]5

Performance expectancy “The degree to which an individual believes that using the
IPv6 protocol will help him or her enhance job performance. ”

Performance | PE1 | find the IPv6 protocol
expectancy useful in my daily tasks.
PE2 Using the IPv6 protocol

increases my chances of
achieving things that are
important to me.

PE3 Using the IPv6 protocol
helps me accomplish things
more quickly.

PE4 Using the IPv6 protocol

increases my productivity.

Effort expectancy “The degree of easiness /effort associated with use of the IPv6
protocol. ”

Effort EE1 Learning how to use the
expectancy IPv6 protocol is easy for me.
EE2 My interaction with the IPv6

protocol is clear and
understandable.

EE3 | find the IPv6 protocol easy
to use.
EE4 It is easy for me to become

skillful at using the IPv6
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protocol.

|

|

|

Social Influence “the degree to which an individual feels pressure from important

others, i.e., friends or colleagues, to adopt the IPv6.”

People who are important to
me think that | should use
the IPv6 protocol.

People who influence my
behaviour think that I should
use the IPv6 protocol.

Social SI1
influence
SI2
SI3

People whose opinions that |
value prefer that | use the
IPv6 protocol.

Facilitating Conditio

available to use the IPv6.”

n “An employee’s perception of the resources and support

Facilitating | FC1
conditions

| bhave the resources
necessary to use the IPv6
protocol.

FC2

| have the knowledge
necessary to use the IPv6
protocol.

FC3

the IPv6  protocol s
compatible ~ with  other
technologies | use.

FC4

| can get help from others
when | have difficulties
using the IPv6 protocol.

Hedonic motivation “The pleasure or enjoyment derived from using a new
technology.”
Hedonic HM1 Using the IPv6 protocol is
motivation fun.
HM2 Using the IPv6 protocol is
enjoyable.
HM3 Using the IPv6 protocol is

very entertaining.

Price Value “Employees’ cognitive trade-off between the perceived benefits of the
IPv6 and the monetary cost of using it.”

Price value PV1

The IPv6 protocol is
reasonably priced.

PV2

The IPv6 protocol is a good
value for the money

PV3

At the current price, the
IPv6 protocol provides a
good value.
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Habit “The extent to which employees tend to use the IPv6 automatically because of
learning”.

Habit HB1 The use of the IPv6 protocol
has become a habit for me.
HB2 | am addicted to using the
IPv6 protocol.
HB3 I must use the IPv6 protocol.
HB4 Using the IPv6 protocol has
become natural to me.

Trust in Technology "the degree in which individuals believe IPv6 protocol meet
their expectations as a safe technology that can provide reliable information and
can be trusted."

Trustin TT1 | believe it is safe to use
Technology IPv6 protocol.
(TIT) TT2 | think IPv6 protocol will
provide reliable information.
TT3 | believe it is risk free to use
IPv6 protocol.
T4 | believe that the utilization

of IPv6 protocol will meet
my expectations.

TT5 | believe that IPv6 protocol
will keep my best interests
in mind.

Trust in the Government " an individual’s perceptions of a government’s ability to
meet their expectations to adopting IPv6 protocol and trustworthy."

Trustin TG1 I think I can trust
Government government agencies.
(TIG) TG2 | trust that government

agencies keep my best
interests in mind.

TG3 In my opinion, government
agencies are trustworthy.

Behavioural Intention “a person’s inclination to use the IPv6 protocol in the near

future.”
Behavioural | BI1 | intend to use IPv6 protocol
Intention in the future.
BI2 | predict | would use I1Pv6
protocol in the future.
BI3 | plan to use IPv6 protocol
in the future.
Bl4 I will recommend others to

use IPv6 protocol.
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Section (C): RESISTANCE TO CHANGE

Instructions:

This set of questions includes several statements describing your attitudes and

behaviour toward the change in your organisation.

7. Based on your experience with the IPv4 protocol and your knowledge of IPv6,

please read the following sentences and rate on a scale of (1-5).

1 2 3 4 5
Strongly )
) Disagree Neutural Agree Strongly Agree
Disagree

Resistance to change
and change accordingly."

" The degree to which employees are resistant to use the IPv6

NO

Questions

Resistance
to Change

RC1

| generally consider changes
to be a negative thing.

RC2

| like to do the same old
things rather than try new and
different ones.

RC3

When someone pressures me
to change something, | tend
to resist it even if | think the
change may  ultimately
benefit me.

Section (D): TECHNOLOGY ADOPTION

Instructions:

This set of questions includes several statements describing your attitudes and

behaviour toward the technology adoption in your organisation. Based on your

experience with the IPv4 protocol and your knowledge of IPv6, please read the

following sentences and rate on a scale of (1-5).

8. Based on your experience with the IPv6 protocol, please read the following

sentences and rate on a scale of (1-5).
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1 2 3 4 5

Strongly )
] Disagree Neutral Agree Strongly Agree
Disagree

Technology Adoption “the favourable (or unfavourable) attitude towards IPv6
protocol adoption in HEIs.”

NO Questions 1 2 3 4 5
Technology | TAl1 IPv6 is more difficult to
Adoption understand from a

technological ~ perspective
than IPv4.

TA2 IPv6 adoption is a more
complex process compared
to IPv4.

TA3 IPv6 is compatible with our
organisation's existing IT
infrastructure.

TA4 IPv6 is compatible with our
organisation's current
software’s.

TAS Our organisation has the
technical expertise in-house
to adopt IPv6.

TA6 the attitude towards IPv6
protocol adoption in my
institutions is favourable.

TA7 IPv6 protocol adoption is
consistent with my
institutions business
strategy.

Note: Please if you would like to receive a copy of the summary of the results of this

study, fill the necessary info below:

Name:

phone number or email address:
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