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Factors that influence cloud adoption in the
public sector: The case of an emerging economy
—Thailand

Thadathibesra Phuthong™*

Abstract: The use of information and communications technology (ICT) can
improve business competitiveness and provide competitive advantages for organi-
sations—from small to large enterprises. The public sector is even investigating
whether cloud-based services can transform its ICT infrastructure to not only reduce
costs but also ease maintenance, support and upgradeability. This study aims to
analyse the order of important factors influencing cloud adoption and examine the
group of causal relationships among the factors influencing cloud adoption in
Thailand’s public sector. The data were collected quantitatively through self-
administered questionnaires, randomly distributed to 210 sample respondents who
had previously used the government cloud service. Then, 16 experts were consulted
to determine the degree of direct influence between two factors in the scales of 0
and 4 through a pairwise comparison using purposive sampling. Assurance was
identified as the most significant factor, which is also a significant causal factor, and
flexibility as the least important one that influence cloud adoption in Thailand’s
public sector. Moreover, the key criteria for each factor were identified, and the
impact relation maps were obtained. This study contributes to the literature on
cloud adoption, provides future research directions and includes suggestions that
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could help managers and policymakers develop better cloud service platforms for
Thailand’s public sector.

Subjects: Management of IT; Management of Technology; Organizational Change;
Information Technology

Keywords: influencing factor; cloud adoption; public sector; organisational innovation;
DEMATEL

1. Introduction

Currently, changes from digital disruption with regard to different services and transactions have
growing importance on people’s lives and businesses. This was evidenced through a survey of
internet users in Thailand in 2019, who constituted over 50.1 million or 75% of the population
(Electronic Transactions Development Agency, 2020). This finding corresponds to the 2020 United
Nations E-Government Index report, which showed high numbers of broadband internet users via
mobile devices. These growth numbers have increased online transactions for shopping, services,
food delivery and payments for products and services, including public sector services. Because of
these economic and social changes, different sectors have adjusted their operations to suit the
changing behaviours and needs of service recipients. Furthermore, the COVID-19 pandemic is
another factor that has led to the “new normal”. Thailand’s administrative development plan,
which corresponds to its social and physical distancing policy, has led to the need for digital
technology to enhance service efficiency, especially that of the public sector. Based on the
changing economic and social needs, the public sector has witnessed the need to change its
services, service format and operational process through “digital transformation” in order to match
the behaviours and situational needs for online service of people and the business sector. This is
operated under the Digital Government Development Agency (Public Organization), which is driven
by Thailand’s Digital Government Development Plan 2020-2022 under the digital platform and
services project. For example, the government cloud service (henceforth G-Cloud) has adopted the
cloud computing service guidelines (Digital Government Development Agency (Public Organisation;
DGA), 2019).

Cloud computing is a technology of interest because of its technological potential in reducing
business costs, especially the costs of investing in information technology infrastructure (Chang
et al, 2013; Dargha, 2009) to create an operational system for either new products or service
development. Furthermore, it is used for industrial revolution and personal cloud data storage,
which are undergoing rapid changes (Kim et al., 2009). Chang et al. (2013) revealed the benefits of
a cloud computing system, which can be used to reduce the cost of computer-driven operations
and communication systems. It can also reduce the operational time of information technology
departments. Additionally, it can reduce the cost of information technology infrastructure invest-
ment. These findings are consistent with those of Bharadwaj and Lal (2012), who reported that
using cloud computing in an organisation ensures “organisation flexibility”, thus enabling it to
promptly respond to environmental and business changes, including market needs and trends.
Thus, the organisation can compete, grow and survive. Borgman et al. (2013) asserted that
executives invest in cloud computing with the expectation that it would benefit the organisation
in several aspects, such as reducing business expenses or costs, which includes money, time and
resources. Convenience in responding to the fluctuation or changes in the business environment
enables an organisation to make immediate changes based on its needs and increase business
opportunities. As the system is highly flexible, business operations are easily changed and adjusted
to different formats for responding to the new forms of market needs, and products or services can
be launched on the market faster.

G-Cloud provides a form of basic infrastructure, comprising host computers, licensed software,
operating systems and databases that each department can manage themselves as if these are

devices that they use in their department. When resources are scarce, central processing unit,
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memory and storage can be promptly added. This can be operated through the government
information network or public internet. This network is a large-sized network used by G-Cloud. In
terms of security, the system is protected internally and externally with a clear separation between
the services of each unit (Digital Government Development Agency (Public Organisation; DGA),
2019). However, the use of cloud computing systems still poses some risks as there is no 100%
guarantee that this technology is safe, although the Digital Government Development Agency
(Public Organization) has a policy to ensure that the public sector workers are confident that there
is a very low risk that the department’s data stored in the system would be lost or leaked because
of system failure, electricity issues or other risks. These policies increase the government agencies’
confidence and trust in G-Cloud. However, G-Cloud is still dynamic and highly changeable, and it
requires continuous development in different aspects, especially its service quality. Therefore,
research conducted to develop G-Cloud’s quality for it to be trustworthy, reliable and acceptable
from the users’ perspective is important, especially for a future Thailand’s G-Cloud, as it would lead
to the sustainable use of the cloud system.

This study presents the rank of factors that influence the acceptance of G-Cloud and the cause-
effect relations among the factors and indicators of each factors of acceptance of G-Cloud in
Thailand. The findings can be used as guidelines for service quality improvement by the Digital
Government Development Agency (Public Organization) as a service provider and government
agencies as service users. Furthermore, the results can be used as guidelines for assessing and
selecting software to be used in G-Cloud, which would be suitable for each organisation. Applying
the findings can help reduce budget costs and increase the competitive ability and operational
efficiency of government services and improve convenience.

1.1. Research questions
What are the factors that influence the acceptance of Thailand’s G-Cloud?

How does the group of causal relationships among the factors influence the acceptance of
Thailand’s G-Cloud?

1.2. Research objectives

1. To analyse the order of importance of the factors that influence the acceptance of G-Cloud in
Thailand, which are reliability and responsiveness, assurance, security and perceived usefulness,
flexibility, system features and empathy

2. To analyse the group of causal relationships among factors that affect the acceptance of
Thailand’s G-Cloud

2. Literature review

2.1. Service quality

Research on concepts related to service quality have been prevalent for a long time; for example,
the service quality (SERVQUAL) model by Parasuraman et al. (1985) assessed consumers’ or service
users’ attitudes towards the service providers’ service quality. Service quality comprises the follow-
ing 10 factors: reliability, responsiveness, competence, access, courtesy, communication, credibil-
ity, security, understanding of customers and tangible devices and staff to provide services. These
10 factors were subsequently grouped into the following 5 factors: reliability, responsiveness,
empathy, assurance and tangible devices and staff to provide services. However, the quality of
traditional service, where users go to the service provider’s office, is different from that of electro-
nic service as it is provided through websites and because other factors are involved, such as
security, ease in using the service through websites and channels used to provide the services,
which are the service providers’ websites (Rotchanakitumnuai, 2017).
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In recent years, the service quality concept has been adopted to develop electronic service
quality or the quality of services provided through the internet; examples of such concepts include
the electronic service quality model (Al-dweeri et al., 2019; Baber, 2019; Camilleri, 2021; Chen,
2021; Kang et al., 2016; Li et al., 2021; Rahayu & Saodin, 2021), modified e-SERVQUAL model (Raza
et al,, 2020), electronic hedonic service quality model (e-HSQ; Shatnawi, 2019), electronic tail
quality model (eTailQ; Ahmad et al,, 2017; Al-Adwan & Al-Horani, 2020; Al-dweeri et al., 2019;
Jhaveri & Nenavani, 2020), site quality (SITEQUAL) model (Jamie et al., 2021; Olaleye et al., 2018;
Pattnaik, 2019), website quality (WebQual) model (Al-dweeri et al., 2019; Candiwan & Cokro, 2021;
Longstreet et al,, 2021; Olaleye et al., 2018; Singh et al.,, 2020; Wijaya et al., 2021), electronic
service quality (e-SQ) model (Khan et al., 2019; Othman et al., 2020; Rodriguez et al., 2021; Trivedi
et al.,, 2021), eTransQual model (Al-dweeri et al., 2019) and other research on the quality of service
provided through the internet (Chen, 2021; Cheng et al., 2021; Foris et al., 2021; Gunasekar et al.,
2021; Qalati et al., 2021). Previous studies have examined the quality of electronic services, such as
the quality of websites or data (Qalati et al., 2021; Pandjaitan et al., 2021; Le et al,, 2020).
Moreover, several studies have investigated the quality of data, design aesthetic, fast service,
security, privacy, etc. (Akram et al., 2020; Barusman, 2019; Grange & Barki, 2020; Thekkat &
Anandkumar, 2021).

Instruments for service quality assessment or the SERVQUAL model by Parasuraman et al.
(1985) has been popularly used to assess the quality of service providers. The study showed
that, internationally, the SERVQUAL model has been adopted to assess the quality of information
technology services in many forms. Scholars have used the SERVQUAL model in different contexts.
The traditional SERVQUAL model was used for direct assessment of service by adjusting some
research questions to suit the service contexts or by improving the SERVQUAL measure to match
the service whose quality assessment of other statistical methods is needed. The measure can be
developed in many ways. However, the most prevalent method for new and efficient assessment
of service quality developed for the context of this study is factor analysis and other statistical
methods, such as reliability.

2.2. Decision-making trial and evaluation laboratory method

The decision-making trial and evaluation laboratory (DEMATEL) method was first developed from
1972 to 1979 by the Battelle Memorial Institute of Geneva under the Science and Human Affairs
Programme to study the methods of solving complicated and ambiguous decisions. The DEMATEL
method has been generally accepted as the best method to solve complicated and ambiguous
decisions and show the cause-and-effect relationships between conditions used to assess
a decision (C.-L. Lin & Tzeng, 2009; Chiu et al., 2006; Lee et al., 2009; Tzeng et al,, 2007; Wu &
Lee, 2007). Additionally, the DEMATEL method has been adopted to analyse and create cause-and-
effect relationship diagrams that indicate the conditions for assessing and ranking the order of
importance or showing a relationship diagram of factor groups (C.-L. Lin & Tzeng, 2009). The
examples of used the DEMATEL method include assessment of airline security (Liou et al., 2007),
evaluation of E-learning systems (Tzeng et al,, 2007), development of a world-class business
manager’s administrative performance (Wu & Lee, 2007), ranking the order of importance of
responses for improving operational methods with an analytic hierarchy process for decision-
making (Yu & Tzeng, 2006), multi-criteria decision-making, analytic network process to solve highly
complicated decisions (Yang et al., 2008) and the order of importance of factors influencing the
success of hospital service quality (Shieh et al,, 2010). The operational steps of the DEMATEL
method are as follows.

Step 1: Assessing experts’ opinions. The mean scores of the matrix Z relationship were calcu-
lated. The scores were obtained by surveying experts on effect rates among the factor groups by
using the matching principle so that the assessment had accurate influence and directions among
the factors through the use of linguistic variables. The influence was divided into five levels,
ranging from no influence (Level 0) to very high influence (Level 4). After all the results from the
experts were collected, the average scores of matrix Z were calculated using the following formula:
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zj = 1Z7, x5, (M

where 7 is the direct-relation matrix; z; is the average of matrix z when comparing the influence level
between the factor groups in row i and column j; m is the number of experts who evaluated the influence
level of the factors and xf]‘. is the score of each expert (k) evaluated as the influence level between the
factor groups in row i and column j.

Step 2: After calculating the average of matrix Z, the normalised initial direct-relation matrix,
which was substituted with matrix D, was calculated. The normalised initial direct-relation matrix
D was substituted with D = [dj]. The values of each member in matrix D are between [0, 1]. The
normalised initial direct-relation matrix D can be calculated using the following formula:

D=ixZ 2)
or

|dji|nxn = A|z;|nxn (3)
where A is the regression coefficient matrix value, which can be calculated using the following
formulas:

2 = Min [1 +maxl<=i<=nY’,|z],1+maxl< =i< = nz,f’:1|z,j|] (4)
lim D™ = [0]nxn (5)
m—oo

Step 3: After the normalised initial direct-relation matrix was calculated by substituting it with
matrix D, the results were used to calculate the total relation of matrix T. I was presented as
identity matrix numbers n x n. The number of members of t; represents the indirect effect of the
factor in row i that affects the factor in column j. The sum of the matrix T relationship was
calculated using Formulas (6) and (7):

T=1lim@D+D*+...... +D™M)

e (6)
T= ZﬁillD’
by

S D'=D'4+D*+...D"
Yo D'=D(I+D*+D*+...D™ 1)

D' =D(I-DY)(I—D)(I+D'+D?+...+D"Y) -
myD'=D(I-D')(1-D")
T=D(I-D1)

Step 4: In this step, the sum of row (r) and the sum of column (c) of matrix T from Step 3 were
calculated. The sum of the row and column were presented separately using vectors r and c as follows:

r=[rnxl = (folt,-j)nxl (8)

¢ = [g]1xn = [E}’th,«j] r1xn 9

If r; is the sum of row it" in matrix T, the value of r; indicates all the effects, both direct and indirect,
that factor i has on other factor groups. If ¢; is the sum of column J* in matrix T, the value of ¢
indicates all the effects, both direct and indirect, that other factor groups have on factor j. If j is
equal to i and the value of the axis is (r; + ¢;), factor i is placed in both the cause and effect groups.
Conversely, the value of axis (r—c;) shows the net surplus of factor i compared with that of other
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factor groups. Moreover, if the value of axis (ri—c;) is positive, factor i is placed in the cause group,
and when the value of axis (ri—c;) is negative, factor i is placed in the effect group (Chiu et al.,
2006; Lee et al., 2009; Liou et al., 2007; Yang et al., 2008).

Step 5: The threshold value (o) was determined by calculating the mean scores of the number of
members in matrix T from Step 3 using the following formula:

a=YL Y0 t] +N (10)

Step 6: The cause-and-effect relationship diagram was designed. The values of (r; + ¢;) and (r—c))
were used to build a model to depict the complicated relationships among the factors and to help
determine the rankings of the importance of the factors and their effect on other factor groups
(Shieh et al., 2010). The causal diagram was divided into two axes. The horizontal axis (r; + ¢)
shows the rankings of the importance of the factors, whereas the vertical axis (r—c;) divides the
factors into cause and effect groups such that when the value of axis (r—c)) is positive, the factors
are placed in the cause group, and when the value of axis (r—c)) is negative, the factors are placed
in the effect group (Yang et al., 2008).

2.3. Service quality dimensions and the characteristics of cloud technology that influence
cloud-based adoption

A review of previous literature shows that there are many factors of the SERVQUAL measure, such
as tangibles, responsiveness, assurance and empathy, that can be adapted to study the service
quality dimensions of G-Cloud. The present study changed the “tangibles” factor to “system
features” to suit the study context.

Tangible service attributes refer to the look of the actual surroundings of the service, which includes
physical facilities, building designs, employees, tools or equipment, the service’s mode of commu-
nication and other customers in the service facility (Parasuraman et al., 1994). Dandis et al. (2021)
found a link between “tangibles” and self-reported loyalty intentions in their study of loyalty pro-
grammes. The “tangibles”, in this case, allude to the system elements of cloud-based technologies.

Hadi et al. (2021) reported that users’ perceptions of cloud-based technology’s compatibility with
their present infrastructure, operational capabilities and organisational demands substantially impact
their decision to employ cloud computing software as a service. Regarding cloud computing adoption,
Hasan et al. (2015) stated that the quality of the system features mostly determines users’ beha-
vioural intentions. As per Raut et al. (2019), cloud computing adoption is influenced by practical
qualities, such as hardware scalability and standardisation. In light of these findings, the G-Cloud
system’s quality is expected to increase its use in Thailand’s government sector.

Reliability is defined as the ability to consistently and reliably carry out the promised operation
(Parasuraman et al., 1994). It is the capacity to conduct a reliable and accurate survey of the
services provided. Moreover, it is one of the five aspects offered in the SERVQUAL model that
examines quality based on cloud technology. Reliability refers to the overall efficiency of the
structure and operation of the cloud-based technology system or website as well as dealing
with technical difficulties of the cloud-based technology users’ interface. Additionally, it covers
the system’s correctness and supplies all of the services that the system has promised (Almaiah &
Al-Khasawneh, 2020). An improvement in trustworthiness will encourage users to use the system
(Naveed et al., 2021). According to Almaiah and Al-Khasawneh (2020), trust, which refers to the
degree of dependability and trustworthiness of the services provided by mobile cloud service
providers, has a favourable influence on the desire to use mobile cloud computing. Furthermore,
organisations’ willingness and trust in putting their data in the cloud and under third-party
supervision have positively influenced their decision to utilise cloud computing (Alkhater et al.,
2018). Thus, according to the aforementioned study findings, the reliability of the G-Cloud technol-
ogy will enhance its use in Thailand’s public sector.
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A responsiveness service refers to G-Cloud providers’ readiness to deliver a faster service to
Thailand’s public sector consumers (Parasuraman et al.,, 1994). According to Dandis et al. (2021),
responsiveness corresponds favourably with self-reported loyalty intentions. Almaiah and Al-
Khasawneh (2020) noted that the perceived degree of a specific system’s general performance
and its service to end-users has a beneficial effect on the intention to use mobile cloud computing.
As per Alkhater et al. (2018), cloud computing provides services to end-users through the internet
at any time and from any location. Therefore, a good level of service to customers will boost the
likelihood of an organisation adopting cloud technologies. Furthermore, Senarathna et al. (2018)
proposed that the quality of service capable of satisfying certain needs—that is, reaction time and
throughput of cloud computing providers—positively impacts an organisations’ willingness to use
cloud computing. Based on these findings, the G-Cloud responsiveness service will lead to
increased use in Thailand’s public sector.

Assurance refers to an employee’s knowledge and benevolence and their ability to inspire trust and
confidence (Parasuraman et al,, 1994). Dandis et al. (2021) found a strong association between
workers’ expertise and civility, their capacity to express trust and confidence, and their self-
reported loyalty intentions. Additionally, Naveed et al. (2021) revealed that users’ increased trust
and confidence boosts their real cloud e-learning system utilisation. Almaiah and Al-Khasawneh
(2020) highlighted that maintaining the quality of service in assurance is a critical step for mobile
cloud providers for boosting the likelihood of consumers adopting mobile cloud technology. According
to Raut et al. (2019), a service-level agreement is a contract that details the cloud provider’s services
and sets the performance requirements that the provider has committed to achieving. These are both
essential elements that affect cloud computing adoption. Thus, as per the aforementioned study
findings, G-Cloud guarantees will raise its usage in Thailand’s public sector.

Empathy refers to the amount of concern and individual attention that cloud-based technology
companies deliver to their consumers to make them feel valued and unique (Parasuraman et al,,
1994). According to Naveed et al. (2021), everyone desires joy, happiness, fun, fulfilment and
vitality in their job, and the existence of these elements stimulates the use and adoption of an
online web-based system. Additionally, Dandis et al. (2021) identified empathy as the most
important component influencing attitudinal loyalty. Almaiah and Al-Khasawneh (2020) and
Raut et al. (2019) revealed that quality and on-time delivery were significant variables of cloud
computing service providers’ goods or services that influenced corporate adoption. Thus, according
to the aforementioned study findings, empathy in G-Cloud will influence the public sector in
Thailand to boost its use.

Additionally, the literature review reveals some important factors in assessing G-Cloud’s service
quality, such as flexibility and security; however, such factors have not been investigated as part of
the outstanding features of the online software service via G-Cloud. These are essential factors
that need to be considered because the service is provided through the internet and is paid based
on actual usage.

The flexibility of cloud technology is described as the rapid deployment of technological compo-
nents supported by a business or information technology infrastructure (Garrison et al.,, 2015).
Therefore, flexibility is especially pertinent to the adoption of cloud computing in organisations
(Zhao et al.,, 2014). Additionally, cloud technology affects how services are provided and the
locations where access to such services can be remote or on-demand. Cloud technology therefore
allows for more corporate flexibility, which is the major factor driving its adoption (Attaran &
Woods, 2019; Yoo & Kim, 2019). According to Gui et al. (2021), cloud flexibility influences the
adoption of cloud computing in small- and medium-sized businesses. As per Raut et al. (2019), the
basic competencies of simplicity of use and convenience of cloud technology (access to data from
any location by any device or instrument) are important factors affecting cloud computing
acceptance. Thus, the aforementioned study findings show that Thailand’s government will
increasingly use the flexibility of G-Cloud technology.
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Figure 1. The conceptual fra-
mework of the study.

Factors that Influence Cloud Adoption

e System Feature

¢ Reliability |  Thai Public Sector
e Responsiveness - Cloud Adoption
e Assurance

e Empathy
e Flexibility
e Security

Cloud technology security is defined as a worry of secure data transit and storage via electronic
databases and media (Wang et al., 2020). The difficulties associated with cloud computing security
are often viewed as concerns about confidentiality, usefulness and integrity of data to third parties
for cloud users. Furthermore, the confidence levels against data hosting—which cannot be viewed
as completely responsible—data leakage, vulnerability virtualisation and hypervisor vulnerability
are key challenges pertinent to cloud protection (Gui et al., 2021). Security is a critical problem in
cloud technology adoption because it impacts many aspects of information and communications
technology, such as how data is stored, communicated and destroyed; moreover, it includes
confidentiality, violation of privacy and its usefulness in organisational operations (Gangwar
et al,, 2015). Hadi et al. (2021) revealed that security has a major impact on the intention of
public organisations to use cloud computing software as a service. Furthermore, Alkhater et al.
(2018) asserted that security concerns are one of the primary barriers that prevent many organi-
sations from developing an intention to embrace cloud services. Thus, according to the aforemen-
tioned study findings, security in G-Cloud technology will expand its adoption in Thailand’s public
sector.

2.4. Conceptual framework

This study investigates the factors that influence the acceptance of G-Cloud in Thailand and ranks
their order of importance. Moreover, it identifies the cause-and-effect relationships of factor
groups and indicates conditions. The conceptual framework is derived based on the literature
review (Figure 1).

3. Research method
This research is a quantitative study. The data collection was divided into two phases. The details
of each phase are as follows.

3.1. Phase 1

3.1.1. Sampling and data collection procedures

This phase started with collecting data from the sample group, comprising the staff working in
government agencies who participated in the G-Cloud project and had used G-Cloud. The
researcher had no definite population. The sample size was determined by estimating the average
population at the 95% confidence level (p = 0.05; Vanichbuncha, 2005) using the following
formula:

7262

n="p:
where n represents the number or size of the sample, z represents the 95% confidence level and
a significance level of 0.05 at 1.96 and 62 represents the population variance when the standard
deviation of the population is unknown. The standard deviation of samples from previous studies
was used, and the items were measured on a 5-point Likert scale whose value was equal to 1.53
(Swaid & Wigand, 2009). E represents the accepted error rates, which were calculated by
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multiplying the acceptable margin of error with the lowest mean of the related research. The mean
score is 4.80, and the margin of error is 0.05. Therefore, E equals to 0.058 (Swaid & Wigand, 2009).

The calculation of the sample size is as follows:

2 2
n= (93" 156 135 _ 156people
(0.05 + 4.80)

Thus, a sample size of 156 participants was required. Thirty-six questions were used to measure
the variables. By applying the rule of thumb, there should be approximately five examples in each
question. Therefore, for this study, data had to be collected from at least 180 participants.
However, to minimise sampling errors, the sample size of the present study was 210 participants.
The data were collected through a paper-based questionnaire employing a purposive sampling
method.

3.1.2. Instrument design and measures
The instrument for data collection was a questionnaire comprising two parts:

1) Demographic characteristics of the participants, comprising six questions; and
2) The factors that influence the acceptance of G-Cloud, comprising the following:

(a) Nine questions assessing reliability and responsiveness, which were adapted from
Parasuraman et al. (1994), Rehman et al. (2012), Naveed et al. (2018), and Al-Fraihat et al. (2020);

(b) Three questions assessing assurance, which were adapted from Tehrani and Shirazi (2014),
Vanessa (2014), Gangwar et al. (2015), and Safari et al. (2015);

(c) Six questions assessing security and perceived usefulness, which were adapted from Davis
(1989), Zhu et al. (2006), Luo et al. (2010), Ghobakhloo et al. (2011), Shin (2013), Oliveira and
Martins (2011), and Oliveira et al. (2014), and Tehrani and Shirazi (2014), and Gangwar et al.
(2015), and Safari et al. (2015);

(d) Four questions assessing flexibility, which adapted from Oliveira et al. (2014) and Tehrani and
Shirazi (2014);

(e) Three questions assessing system feature, which were adapted from Featherman and Pavlou
(2003), Lin (2010), and Gangwar et al. (2015) and Mohammed et al. (2017) and

(f) Three questions assessing empathy, which were adapted from Parasuraman et al. (1994),
Kauffman et al. (2014), Mero and Mwangoka (2014), and Hapsari et al. (2017).

The format for all the questions was a 5-point Likert scale. The instruments were tested by
examining the quality of the questionnaire. Three experts assessed the content validity using the
index of congruence with acceptance rates >0.50 to ensure that the questions were consistent
with the study objectives and variables to be measured (Rovinelli & Hambleton, 1977). The results
show that every question passed the minimum requirement (0.67-1.00). A pilot test was con-
ducted with another sample of 30 participants to analyse Cronbach’s alpha; for variables to be
accepted as reliable, the rate should be >0.7 (Hair et al., 2010). The results show that the reliability
levels of all six variables passed the threshold (0.738-0.902).

3.1.3. Data analysis

The researcher processed the questionnaire results using the SPSS software to analyse the demo-
graphic characteristics of the participants. Factor analysis was used to analyse the responses of
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210 participants in order to reduce the number of variables and group the new factors for
consistency. The reliability of each variable was tested by analysing Cronbach’s alpha.

3.2. Phase 2

In this phase, the factors were grouped using mind mapping to develop a questionnaire in order to
survey the importance of the factors and indicating conditions based on the opinions of 16 experts,
who were selected using the purposive sampling method. The experts were selected based on their
knowledge and experience in providing G-Cloud and developing its system. The experts consulted
were suitable for the study as they had appropriate qualifications. They are responsible for
G-Cloud; hold at least a bachelor’s degree in computer science or other related fields and have
more than 3 years of experience with G-Cloud as project managers, business analysts, software
analysts or designers, database administrators, programmers/software developers and testers.
The data were analysed using the DEMATEL method to outline the idea and variables affecting
G-Cloud adoption and determine the final influencing factors through a literature review and factor
analysis. However, determining the relevance of each component and the causal relationship
between numerous elements remains challenging. There is currently a dearth of quantitative
evidence to support an understanding of the essential components. Following that, this study
uses the DEMATEL method to conduct a systematic quantitative analysis of the factors influencing
G-Cloud adoption.

3.3. Protection of participants’ rights

This study was approved by the Institutional Review Board Research Ethics Committee of Silpakorn
University (approval number: COE 63.0729-061.) The researcher explained the protection of parti-
cipants’ rights on the first page of the research questionnaire. The data were collected only from
participants who signed the consent form to participate in the study and the overall data analysis
for academic purposes.

4. Results

4.1. Demographic characteristics

The descriptive statistics of the demographic characteristics of the participants, comprising gender,
age, educational level, job position, relationship with G-Cloud and job duration with G-Cloud are
presented in Table 1.

The descriptive statistics of experts who answered the questionnaires, which comprise their job
position and experience in working with G-Cloud, are presented in Table 2.

4.2. Exploratory factor and reliability analyses

The results of the factor analysis show that the Kaiser-Meyer-Olkin (KMO) Measure of Sampling
Adequacy value is 0.724, which is close to 1 (>0.5). This shows that all the data analysed using
factor analysis were at an appropriate level because the KMO value is quite high. Bartlett’s test of
sphericity, which shows the correlation matrix of the variables and their appropriateness for factor
analysis, indicates a significant correlation among the variables (chi-square = 5807.454; df = 406;
p-value < 0.05). Subsequently, the variables were grouped using the factor analysis technique. The
factors were reduced using principal component factor analysis with varimax rotation. In this
study, the number of factors was selected using an eigenvalue that is >1 and a factor loading value
that is >0.5. Based on the results, the factors could be categorised into the following six groups as
factors that are related to: (1) reliability and responsiveness, (2) assurance, (3) security and
perceived usefulness, (4) flexibility in using the system, (5) system features and (6) empathy.
Additionally, based on the threshold of >0.7, the Cronbach’s alpha analysis results show that the
questionnaire is reliable (Nunnally & Bernstein, 1994), and every factor passed the threshold
(0.826-0.930), as shown in Table 3.
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Table 1. Demographic characteristics of the sample group

Demographic characteristics Number of participants Percentage
1. Gender
Male 91 433
Female 119 56.7
2. Age
<20 years 0 0.0
20-30 years 80 38.1
31-40 years 94 44.8
41-50 years 21 10.0
51-60 years 15 7.1
4. Job position
Staff/government staff level 167 79.5
Supervisor level 37 17.6
Officer level 6 29
5. Relation with G-Cloud
Operates G-Cloud 159 75.7
Supervises a department to 20 9.5
check and follow up on the
department’s operation
Administrative staff of the 31 14.8
G-Cloud computer system
6. Job duration with G-Cloud
<6 months 37 17.6
6 months-1 year 72 34.3
>1 year 101 48.1

Table 2. Demographic characteristics of experts

Demographic characteristics Number of participants Percentage
1. Current job position

Project manager 2 12,5
Software analyst and designer 5 313
Database administrator 1 6.3
Software quality tester 3 18.8
Programmer/software developer 3 18.8
System installer 2 12.5
2. Experience in working with G-Cloud

3 years 5 313
4 years 0 0.0
5 years 2 12.5
6 years 1 6.3
7 years 8 50.0
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Table 3. Factor loadings by exploratory factor analysis (pattern matrix of the factors and

items)
Item code Factor loading

F1 F2 F3 F& F5 F6
1 0.775
c2 0.738
3 0.722
Ch 0.717
5 0.710
(€9 0.671
c7 0.670
8 0.659
9 0.579
C10 0.756
11 0.731
C12 0.719
C13 0.825
Cl4 0.790
C15 0.771
Cl6 0.729
Cc17 0.638
C18 0.621
C19 0.816
C20 0.750
21 0.681
€22 0.530
23 0.818
C24 0.808
C25 0.755
€26 0.768
C27 0.736
€28 0.727

Cronbach’s 0.930 0.885 0.849 0.841 0.887 0.826
alpha

Note. F1 = Reliability and Responsiveness; F2 = Assurance; F3 = Security and Perceived Usefulness; F4 = Flexibility;
F5 = System Features; F6 = Empathy

a. KMO = 0.724; b. % of Variance = 74.131; c. Bartlett’s Test: Approximated Chi-Square = 5807.454; df = 406

4.3. Results of the order of importance and analysis of the cause-and-effect relationship of
factor groups

After obtaining the results of the factor analysis of the factor groups affecting the acceptance of
G-Cloud, the researcher divided the factors into groups using mind mapping. Later, the question-
naire was designed to collect data from the experts by conducting a survey about the importance
of factors influencing the acceptance of G-Cloud and indicating conditions of each factor. The data
were then analysed to identify the importance and relationship between the factors influencing
the acceptance of G-Cloud and indicating conditions of each factor. The survey results were
analysed using the DEMATEL method.
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Table 4. Comparative information of groups of factors influencing the acceptance of G-Cloud

using the linguistic principle

F1 0 3 3 4 2 2
F2 2 0 3 2 2 2
F3 3 2 0 3 3 2
F4 3 3 2 0 3 3
F5 3 2 2 2 0 2
F6 3 3 3 3 2 0

Note. F1 = Reliability and Responsiveness; F2 = Assurance; F3 = Security and Perceived Usefulness; F4 = Flexibility;
F5 = System Features; F6 = Empathy

Numbers 0-4 in the table refer to the score levels of experts’ opinions. The usage influence is divided into five levels.
Level 0 represents “no influence”. Level 1 represents “very low influence”. Level 2 represents “low influence”. Level 3
represents “high influence”, and Level 4 represents “very high influence”.

Step 1. Opinions of the experts were collected. The average scores of relations of matrix Z were
calculated, as shown in Table 4.

After the linguistic scores were obtained, they were converted into linguistic values by calculat-
ing the relation of the linguistic values with matrix Z. The results of matrix Z calculated with
Formula (1) are shown in Formula (11).

03.12503.12502.75002.81253.0625
3.375003.50003.00003.18753.1250
7_ 3.12503.062503.00003.31252.9375 (11)
2.87502.93752.937502.75002.7500
3.00002.87502.87502.437502.9375

2.87502.87502.75002.56252.68750

Step 2. After obtaining the relationship value of matrix Z, the normalised initial direct-relation
matrix D was calculated using Formulas (2)-(5), and the average scores of the normalised initial
direct-relation matrix D were calculated as presented in Formula (12).

00.19310.19310.16990.17370.1892
0.208500.21620.18530.19690.1931
D— 0.19310.189200.18530.20460.1815 (12)
0.17760.18150.181500.16990.1699
0.18530.17760.17760.150600.1815

0.17760.17760.16990.15830.16600

Step 3. From the normalised initial direct-relation matrix D value, the total relation matrix T can be
calculated using Formulas (6) and (7). The total relation matrix T values are presented in
Formula (13).

1.67661.80311.83241.68051.77861.7952
1.97241.76191.97131.80421.91491.9180
T_ 1.88931.85021.72131.73801.85011.8394 (13)
1.76711.73581.76411.48011.71711.7225
1.75991.72051.74851.59931.55941.7185

1.71861.68551.70741.57231.66701.5300

Step 4. The r value or the sum of rows and the c value—or the sum of columns—of matrix T were
calculated. The r and ¢ values were used to calculate the (r; + ¢;) and (ri—c;) values presented in
Table 5.

Step 5. The threshold value was calculated using Formula (10), which is as follows:
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Figure 2. The cause and effect
of factors influencing the
acceptance of G-Cloud in
Thailand.
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Step 6. The cause-and-effect relationship diagram was created. The (r; + ¢;) values were used to
show the order of importance of the factors, which is based on the calculated values. The (r—c))
values were used to divide the factors into cause and effect groups. When the values of axis (r—c;)
are positive, the factors are placed in the cause group, and when the values of axis (r—c;) are
negative, the factors are placed in the effect group (Figure 2).

From the analysis conducted using the DEMATEL method, the order of importance of factors
influencing the acceptance of G-Cloud based on (r; + ¢j; Table 6 and Figure 2) is as follows. The first
rank belongs to the group of factors related to assurance. This is the most important factor
affecting the acceptance of G-Cloud in Thailand, with an importance value of 21.8997.
The second rank belongs to the group of factors related to security and perceived usefulness,
with an importance value of 21.6333. The third rank belongs to the group of factors related to
reliability and responsiveness, with an importance value of 21.3502. The fourth rank belongs to the
group of factors related to system features, with an importance value of 20.5932. The fifth rank
belongs to the group of factors related to empathy, with an importance value of 20.4044. The sixth
rank belongs to the group of factors related to flexibility in using the system, with an importance
value of 20.0609. To illustrate, the group of factors related to assurance is important for the
acceptance of G-Cloud in Thailand. However, the group of factors related to security and perceived
usefulness as well as religbility and responsiveness cannot be overlooked.

Based on axis (r—c;), the values of F1, F5 and F6 are —0.2175, -0.3809 and —0.6429, respectively,
which are negative. To illustrate, the group of factors related to reliability and responsiveness (F1),
system features (F5) and empathy (F6) is categorised as the effect group. The positive values or
cause group comprise the group of factors related to assurance (F2), security and perceived
usefulness (F3) and flexibility in using the system (F4), with values of 0.7856, 0.1435 and 0.3123,
respectively. The results of the groupings of factors show that the group of factors related to
assurance has the most important influence on the acceptance of G-Cloud in Thailand. Further, it is
highly correlated with the group of factors related to flexibility in using the system to effectively
build the system users’ confidence (Figure 2).
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Moreover, the indicating conditions of each factor were analysed to determine the most impor-
tant indicating condition in each group of factors influencing the acceptance of G-Cloud in
Thailand. The analysis of the cause-and-effect relationship of the indicating conditions of each
factor reveals the cause-and-effect relationship of the indicating conditions of each group of
factors, as shown in Table 7.

In the group of factors that are related to reliability and responsiveness, “the system adminis-
trators understand and specifically acknowledge your problems” (C6) is the most important

indicating condition (Figure 3).

For the group of factors related to assurance, “the service administrators clearly explain how to
use the system” (C10) is the most important indicating condition in the cause group (Figure 4).
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Table 6. Comparative information pertaining to groups of factors influencing the acceptance

of G-Cloud using the linguistic principle

Source of effect Relations with other elements

Reliability and Responsiveness (F1) F1=>F2;F1F3;F1=>F5 F1=F6

Assurance (F2) F2FL,F22F2;F2 3 F3; F2 2 F4 F2 2 F5;
F2F6

Security and Perceived Usefulness (F3) F3=>F1;F32F2;F32F5 F3>F6

Flexibility (F4) F4 = F1; F4 > F3

System Features (F5) F5 = F1

Empathy (F6)

Regarding the group of factors related to security and perceived usefulness, “the privacy policy
of the system is clear” (C16) is the most important indicating condition in the cause group
(Figure 5).

For the group of factors related to flexibility in using the system, “using the system helps you not
to carry data storage devices” (C19) is the most important indicating condition in the cause group
(Figure 6).

Regarding the group of factors related to system features, “the system works well and fast as
expected” (C25) is the most important indicating condition in the cause group (Figure 7).

Regarding the group of factors related to empathy, “there is a system administrator who is ready
to listen to your operational problems privately” (C26) is the most important indicating condition in
the cause group (Figure 8).

5. Discussion

This study analyses the order of importance and the cause-and-effect relationship of the factors
influencing the acceptance of G-Cloud in Thailand through a survey of the opinions of the system
users and experts. The results were analysed using factor analysis and the DEMATEL method. The
results indicate that the order of the importance of factors influencing the acceptance of G-Cloud
in Thailand is as follows. The first rank belongs to factors related to assurance. The second rank
belongs to factors related to security and perceived usefulness. The third rank belongs to factors
related to reliability and responsiveness. The fourth rank belongs to factors related to system
features. The fifth rank belongs to factors related to empathy, and the sixth rank belongs to factors
related to flexibility in using the system. The factors influencing the acceptance of G-Cloud in
Thailand can also be divided into the following groups based on cause and effect: (1) the cause
factor group comprising assurance, security and perceived usefulness and the flexibility in using
the system and (2) the effect factor group comprising reliability and responsiveness, system
features and empathy.

The results of the order of importance of factors influencing the acceptance of G-Cloud in
Thailand indicate that the group of factors related to assurance is the most important cause
factor influencing the acceptance of G-Cloud in Thailand. “The system administrators can clearly
explain how to use the system” is the most important indicating condition in this group of factors.
This implies that users of G-Cloud, who work for different government agencies in Thailand,
accepted and used G-Cloud mainly because of confidence in using the system. This is because of
the ability of the administrators to clearly explain the process of using the cloud system and
building users’ confidence in and reliability on the system. Additionally, when contacted, the
administrators demonstrate sincerity, honesty and willingness to serve. This is consistent with
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Table 7. Cause-and-effect relationship of indicating conditions of each group of factors

Factors

Source of effect

Relations with other
elements

Reliability and Responsiveness (F1)

You can contact the system
administrators to solve your
problem promptly. (C1)

C1=>C2;C1=>C3;C1l =>4
C1=2C5Cl=>C7;Cl>Cg
C1->09

The system administrators promise
to improve and solve the reported
problems within a specified period
and can successfully achieve that.
(C2)

2=>Cc7

The system administrators are
determined to stabilise the service
by avoiding internal service
mistakes. (C3)

3= (C2;G3=C7

The system administrators are
sincerely interested in your
problems (C4)

C4=>(C1; C4=>C2;C4>C3;
C4=>C5 C4>C7

The system administrators are
genuinely interested in solving your
problems (C5)

C5=(C1;C5->C2;C5->C3;
C52C4, 5> (C7;C5-2C8;
5= (9

The system administrators
understand and specifically
acknowledge your problems. (C6)

C6=>Cl;C6=>C2;C6=>C3;
C6 = C4; C6=>C5;C6=>(C7,;
6=>C8,C6=>09

The system administrators can
provide service within the promised
time. (C7)

(7=2C2;C7T=>C4

When problems occur, the system
administrators can solve them
promptly. (C8)

C8 =2 (1;C8=>(C2;C8=C3;
C8 = C4; C8 = C5; C8 =»C7

The system administrators are
reliable. (C9)

Assurance (F2)

The system administrators clearly
explain how to use the system.
(C10)

C10 = C11; C10 > C12

The actions of the system
administrators can build your
confidence. (C11)

C11=>C12

You feel at ease when contacting
the system administrators. (C12)

Security and Perceived Usefulness
(F3)

The system administrators
determine the users’ rights to
access information. (C13)

C13 = C14; C13 = (15

The system administrators have
measures to store and restore data
when emergencies or disasters
occur. (C14)

C14 = C13; C14 = Cl4;
C14 = C15; C14 = C17;
Cl4 - C18

There is good data security when
operating the system. (C15)

The privacy policy of the system is
clear. (C16)

Cl6 = (C13; C16 = C14;
C16 = C15; C16 = C17;
Cl6 = C18

The system is useful for work. (C17)

C17 = (C13; C17 = (14
C17 = C15; C17 = C18

The system stores data safely.
(C18)

C18 = C14; C18 = C15

(Continued)
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Factors

Source of effect

Relations with other
elements

Flexibility (F4)

Using the system helps you not to
carry data storage devices. (C19)

Using the system helps you to not
waste time on programme

C19 = C20; C19 = C21;
C19-=>(C22

C20 = (C19; C20 = C21;
C20> C22

installation so that you can work
faster. (C20)

The system is flexible to use. (C21) -

The system administrators can -
provide the needed advice. (C22)

System Feature (F5) You can use the system to work -

with ease. (C23)

You can quickly understand the C24 = (23
functions related to your work.
(C24)

The system works well and fast as
expected. (C25)

The system administrators are
ready to listen to your operational
problems privately. (C26)

C25 = (C23; C25 2 C24

Empathy (F6) €26 > C27; C26 = 28

The system administrators have -
working hours that are convenient
to serve all users. (C27)

The system administrators take 28 =» (27
care of the users individually. (C28)

the findings of Priyadarshinee et al. (2017), Alkhater et al. (2018), C. Lin and Lin (2019), and Khayer
et al. (2020), and Ali and Osmanaj (2020) that enhancing the system users’ confidence is an
important positive factor that affects the acceptance of cloud systems. Furthermore, the results
are correlated with the findings of Liang et al. (2021), who indicated that the reliability of cloud
service positively affects the staff of government agencies in accepting to use the cloud system.

Regarding the group of factors related to security and perceived usefulness, “the privacy
policy of the system is clear” is the most important indicating condition in this group. This
implies that G-Cloud users, who are staff of different government agencies in Thailand, will
accept and use G-Cloud if they perceive security and privacy in using the system. This is the
result of a clear privacy policy, the measures that the system administrators employ to store
and restore data after emergencies or disasters, the users’ perception of the usefulness of
G-Cloud in their work, the development of the system’s standards for secured data by specifying
the users’ rights to access data within the scope of the responsibilities of each level of position
and the development of reliable data protection and security. This finding is consistent with that
of Ali et al. (2018), Yuvaraj (2016), Alsmadi and Prybutok (2018), and Mokwena and Hlebela
(2018), and Ali and Osmanaj (2020), who found that the factors related to security positively
affect the acceptance of cloud service users, especially those who work in government agencies
(Amron et al., 2021; Bhardwaj et al., 2021; Hadi et al., 2021; Wahsh & Singh, 2015). Moreover,
Wahsh and Singh (2015), Palos-Sanchez et al. (2017), Kumar et al. (2018), Mokwena and Hlebela
(2018), and Hadi et al. (2021), and Bhardwaj et al. (2021) indicated that perceived usefulness is
an important factor affecting the acceptance to use a cloud service.

The last is the group of factors related to flexibility in using the system. “Using the system can
help you not to carry data storage devices” is the most important indicating condition in this
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group. This implies that the acceptance and use of G-Cloud by the users, who are staff from
different government agencies in Thailand, is based on the accessibility of the service from any-
where and at any time as they do not desire to carry data storage devices because the data are
already stored on the cloud system. Additionally, because the users can access the service via the
internet network, they do not have to waste their time on programme installation. These factors
can lead to faster operation and flexibility in using the service to meet users’ needs. The results are
consistent with those of Mohammed et al. (2016), Mohammed et al. (2017) and Qasem et al.
(2018), who found that flexibility in using a cloud service that can respond to users’ needs has
a positive impact on the users’ acceptance and use of the cloud service. Arpaci (2017), Alsmadi and
Prybutok (2018), C. Lin and Lin (2019), and Amron et al. (2021) revealed that the satisfying
experience of users, such as convenience in accessing the service via the internet from anywhere
and at any time without having to carry any data storage devices, is an important factor that
increases the rates that users accept for using the cloud service.
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6. Suggestions

6.1. Suggestions for applying the research implications

The field of technology acceptance model has a long history of research. Nevertheless, most past
studies have concentrated on determining adoption factors across various technologies and use
conditions or the effect of the relationship between technological features and adoption results.
This study contributes to the body of knowledge by merging service quality aspects and cloud
technology features in the context of cloud adoption in Thailand’s public sector. This is the first
complete study to employ a sophisticated, mixed approach to discover, prioritise and examine the
cause-effect relationships between the variables. The authors conducted an extensive literature
study. The factor analysis approach enabled the number of variables to be minimised and allowed
the new components for consistency to be grouped—the DEMATEL method aided in prioritising
and evaluating the cause-effect relationship between these factors. The findings of this research
may provide a framework for evaluating and selecting the software for usage in a cloud-based
service that is suitable for each organisation.

6.2. Suggestions for applying the research results

The present study provides useful guidelines to those involved in G-Cloud, that is, the Digital
Government Development Agency (Public Organization) and policymakers, whose main
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responsibility is to develop and provide G-Cloud, service providers and programme developers. The
following subsections show how the results can be applied to ensure service quality improvement.

1) The Digital Government Development Agency (Public Organization) and policymakers can
apply the study results, which found that the factors related to the system users’ confidence
enhancement are the most important cause factors that influence the acceptance of G-Cloud.
“System administrators who can clearly explain how to use the system” is the most important
indicating condition in the factor group. Thus, this is can be set as a goal for service quality
improvement, which can be divided based on the roles of those who are responsible as follows.

1.1) Project administration managers can apply the study results to plan strategies and
missions for project and resource management and efficiently and effectively control the quality
of works to be submitted in different projects by improving the administrators’ skills in providing
such services. This is essential because serviceability is an important supporting factor that
enhances an organisation’s success in business contact with system users. In particular, staff
who work in the service sector should receive continuous service skill training to enhance the
operational potential and promote the service standards and positive image among the system
users. Developing ability of the staff who work in the service sector as administrators will lead to
obvious outcomes and become the foundation for an organisation’s competitive ability.
Moreover, this will improve the ability and skills of the staff in providing excellent service to
the system users. The focus should be on communicative skills required to build good relation-
ships with customers through communication styles and body language that are appropriate to
different types of users. Moreover, the development of skills—such as speaking, listening, writing
and communicating through telephones—and techniques for rejecting customers without hurt-
ing their feelings should be promoted. This would enable the staff to know, understand and
clearly explain how to use the system to the users rather than investing in different resources
inside the organisation to improve the system with complicated features. Moreover, this will
assurance and help the users to have confidence in using the system and service.

1.2) Staff who are responsible for technology transfer can apply the study results to understand
the development of operational processes and training related to listening, speaking, reading and
writing skills so that they can provide advice and suggestions related to using the system. This will
help the staff of government agencies to effectively and efficiently carry out their work.

2) The Digital Government Development Agency (Public Organization) and policymakers can
apply the research results that show that for factors related to security and perception of useful-
ness, “the privacy policy of the system is clear” is the second most important indicating condition
in the factor group as a goal for service quality improvement. This guideline can be divided
according to the roles of those who are responsible as follows.

2.1) Security standard development managers can apply the study results to develop a clear
users’ privacy policy that protects the personal information of users of G-Cloud. This covers issues
related to the collection of personal information, use of personal information, rights to control the
system users’ personal information, security of personal information, cookies policy and adjust-
ments of the privacy policy via written announcements supported by laws. The users would
therefore feel comfortable and not worry that their information would be accessed without
permission, sold or exposed to outsiders.

2.2) System developers can apply the results of this research as guidelines to develop an
operational system to secure the system users’ personal information by building algorithms used
for data coding to cover all important issues, such as confidentiality of the information, in order to
prevent those who do not have the right to access the information from accessing it, enhance the
integrity of the information for ensuring that the data are in their complete state and develop
authentication or nonrepudiation of the information senders to check who they are and for
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protection against false claims. These points would help build the users’ confidence in the security
system and privacy of G-Cloud.

2.3) Database administrators can apply the study results as guidelines to assign rights to
database access by placing importance on the system users’ privacy policy. For instance, the
right to access the database may be reserved only for those involved, and the database should
be coded and regularly audited, which are important foundations for security. No matter how well
the database is checked and followed up on, without coding and masking, ill-wishers or hackers
can bypass the database and easily steal the data.

3) The Digital Government Development Agency (Public Organization) and policymakers can
apply the research results that show that for factors related to flexibility in using the system,
“using the system helps you not to carry information storage devices” is the most important
indicating condition of causes in this factor group as a goal for improving the service quality. This
guideline can be divided based on the roles of those who are responsible as follows.

3.1) Research and development managers can apply the research results as guidelines for
administering and setting frameworks and research plans to ensure flexibility at work. They can
do this by developing the system to be on-demand. In other words, when the users use the
programme anywhere or anytime, they can return to the programme at any time. Moreover,
they can increase the ability to add or reduce data storage space, with no effect on the system,
customise the system characteristics to match business needs and improve the system for
complete connection with other systems. For example, if the organisation’s internal system is
complicated or uses other online software systems, every system should be connected.

3.2) System development staff can apply the study results as guidelines to develop the system
to be user-friendly and adjust its characteristics to match the users’ needs, such as adding more
data storage space for users to support the increasing need for future data storage. These changes
will enhance the users’ desire to use the system because they do not have to carry any data
storage device. They can immediately retrieve information through the network.

6.3. Recommendations for future research

The present study has recommendations for future research. Because the framework is only based
on the literature review, future studies should use interviews or the Delphi technique to gain
specific information on factors that affect the acceptance of using G-Cloud by relevant decision-
makers, administrators and experts. This is essential as there might be many other factors
influencing the acceptance of G-Cloud in Thailand.
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