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1. INTRODUCTION

The electronic government (E-government) was developed to speed the service delivered to citizens.
The project aimed to shift the governmental organisations toward a citizen-centric one and provide large
routinely services via the online platforms [1]-[2]. The services that were provided by the E-government have
become outdated with the advancement in technology and the introduction of big data, and citizens are
looking for interactive and useful services [3]-[6]. In this process, some countries, such as Japan, united states
(US) and Singapore, have made progress in shifting the E-government to cloud environment to achieve the
scalability and provide services to citizens [7]-[9].

The united nations (UN) classified the development of E-government into five stages. Most
developed countries reached the maturity stage, which is the last stage. In developing countries, the progress
is still in the second stage with merely providing information about the services rather than conducting and
executing them to citizens. For example, the E-government website in Iraq provides a description of the
services and the procedures of obtaining some documents rather than providing the document itself [10].

The UN e-government survey in 2018 reported that Iraq is in the 155th rank. The regional countries,
such as Iran, is in the 86th rank, Saudi Arabia is in the 52nd rank, and Jordan is in the 98th rank. This finding
shows that the Iragi E-government is far beyond the regional countries. By contrast, several studies suggest
the move to cloud-based e-government (CBEG) to overcome the challenges of developing E-government
project and achieve high efficiency of providing services to citizens [10].

Cloud computing (CC) has emerged during the last decade, and it provides several advantages for
individuals, organisations and government. This initiative can be the solution that the government is looking
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for to reduce the cost of operating E-government and enhance the services and efficiency of the governmental
services [11]. Understanding the predictors of CC usages could help in securing a smooth shift from
traditional E-government to CBEG.

In this regard, researchers attempted to investigate the adequacy and suitability of existing
frameworks to provide decision makers with a roadmap to move from traditional to CBEG. Nevertheless, the
previous studies looked into the issue either from the individual or organisational perspective. Given that the
topic is still new, and insights toward the effective implementation of CBEG are scarce, a comprehensive
framework, such as the technological-organisational-environmental (TOE) framework, that considers the
multiple perspectives of using a new technology is needed. However, few previous studies attempted to use
this framework to understand the shift toward CBEG.

This study aims to look into the issue of CBEG and the contributing predictors that facilitate such
move by using the partial least square algorithm. The rest of this work discusses the literature review,
research methodology, findings of PLS algorithm, discussion and conclusion.

2. LITERATURE REVIEW
2.1. E-governmentin Iraq

Explaining the UN reported that countries are making progress in developing the E-government
projects. However, this progress varied among countries. Some countries look into the smart government and
CBEG, while others are still struggling with the online presence. In the case of Irag, the project was launched
in collaboration with the Italian government in 2004. However, only a small progress was achieved since
2004 [12]-[13]. The E-government in Iraq has online presence, but it does not provide any interactive
services, such as the two-way communication or the ability to obtain legal document. Iraq is behind most
regional countries in the development of E-government project [10].

Iraq is far behind all countries, and the development of E-government index is the lowest among all
regional countries. The slow development could be attributed to several factors, including organisational,
technological and environmental factors [13]-[14]. The E-government human capital is critical for the
development of E-government from the organisational perspective. From the technological perspective, the
infrastructure and perception about security, privacy and the internet connection could play important roles in
developing the E-government. From the environmental perspective, the legislation of government and the
pressure of citizens and employees are also determining predictors of the development of E-government [12],
[15]. Nevertheless, several studies examined the E-government projects and suggested that moving to CC
will resolve several issues, such as the quality of the services, and the problem of infrastructure, security and
privacy.

2.2. CBEG

The use of advance technology can increase the efficiency and performance of entities, such as
organisations and governments [16]. The cloud-based E-government has been suggested as a solution to
speed the progress of the development of E-government. However, most studies are either conceptual or a
literature review. For example, the usage of CBEG was reviewed in the study of [17], who examined the
benefit and challenges of moving to CBEG. Paliwal and Keswan [18] reported that the benefits and
challenges were reviewed. The trust and security of the CBEG were reviewed in the study of [19], and a
model of trust security was proposed. The findings in the study of [20] indicated that infrastructure,
availability and trust are critical for the use of CBEG. Mohammed et al. [21] reviewed the literature and
pointed out the lack of the studies on CBEG. The validity of the questionnaire of CBEG was tested in the
study of [22].

Few empirical studies were conducted to examine the CBEG. The study of [23] examined the usage
of CBEG in China among public organisations. The findings indicated the five categories that contribute to
the development and progress of CBEG. These categories include the cloud providers, technology, readiness,
trust and technology driven. The cost of E-government and the need for scalability are the main drivers for
the use of CBEG [24]. The study of [25] examined the usage of CBEG among public organisations and
showed several drivers for the use of CBEG. These drivers include diffusion of innovation attribute, security,
IT policy, infrastructure, asset specificity and return on investment, which has an essential effect on the
viability of using the CBEG. The summary of the latest articles in the CDEG is illustrated in Table 1. The
aforementioned table illustrates that most studies were review of the literature. Studies on CBEG are also
scarce [21]. Previous studies also did not holistically look on the usage of CBEG. Thus, the following section
discusses the usage of TOE framework.
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Table 1. Summary of the selected studies

Author/year Country Approach Finding
[23] A study of public organisation in Case study The attributes to the CBEG can be categorized as
China cloud providers, the technology, readiness, trust and
technologically driven.
[17] CBEG Literature review Several benefits from adopting CBEG
[24] General Case study The main predictors of CBEG are the saving in cost
and the scalability.
[22] Yemen/public organisation Developing a measurement Pilot testing was conducted to examine the validity
of the measurement.
[25] Yemen/public organisation. Quantitative approach The organisational and governmental aspects and the
using a questionnaire viability of the CBEG are critical for the
implementation of CBEG.
[19] General Review The study proposed a security trust model for
Cloudlet for E-government web services.
[26] Indonesia/local government Questionnaire Performance expectancy and expectation availability
have positive effects.
[20] Developing countries/issue and Review IT infrastructure, availability and trust are critical for
challenges of adoption of CBEG the use of CBEG.
[18] General Review The study reviewed the benefits and challenges of
using CBEG.
[21] General Review Studies that deal with CBEG are lacking.
2.3. TOE

The TOE is one of the known frameworks that has been widely used in investigating the technology,
innovation and the usage of the new system. The framework consists of three groups of variables. The first
group consists of the technological factors, such as security, privacy and availability. The organisational
factors include various indicators, such as the management support and size and capabilities of the
organisation. The environmental factors include indicators, such as the legislation, external pressure and
competition. Several studies implemented the TOE to understand the situation of technological usages.
Tashkandi and Al-jabri [27] examined the adoption of CC by using TOE and found that improving the
internet connection and availability and addressing the concerns of privacy and security are important
predictors in enhancing the usage of CC among students in Saudi Arabia. Aatif, et al., [28] examined the
usage of TOE in cloud government services and found that the model can be used in this context.

Wang, et al., [29] examined the barriers and benefits of CBEG for organisational use and concluded
that the organisational, environmental and technological characteristics affect the usage of CBEG. In Iraq,
[11] examined the usage of CBEG and proposed a conceptual framework for decision makers that includes
the technological, environmental and organisational contexts and ease of use and legal issue. In this study,
the TOE is examined, and it includes the technological, environmental and organisational perspectives. The
technological perspective includes the relative advantage, ease of use, compatibility and reliability. The
organisational perspective includes the cost, top management support and technological readiness. The
environmental perspective includes the trust, security and availability.

3. RESEARCH METHODOLOGY

This study aims to understand the critical steps that lead to smooth and viable shifting toward the
CBEG. The population of this study must be carefully selected to efficiently understand this phenomenon.
The academic staff in the IT department in the Iraqgi universities are selected as the population of this study.
The sample of this study consists of almost 35,000 academic staff. However, out of the 35,000-academic
staff, 6500 of them are from the IT department. In choosing the sampling based on [30], the sample size is
363.

A questionnaire was developed on the basis of the previous studies, and the TOE framework was
incorporated to understand the predictors. The measurements of the questionnaire were adopted from several
researchers [31]-[35]. A total of 363 questionnaires were distributed to the academic staff in all states of Iraq.
Approximately 43% of the questionnaires were distributed in the universities in Baghdad, which is the capital
of Iraq, because more than 14,680 academic staff are working in Baghdad out of which 3000 are IT academic
staff. Accordingly, 219 questionnaires were collected from the respondents. No missing value was observed
because all questions were labelled as ‘required’. Exploratory factor analysis was conducted to assess the
relatedness of the variables.
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4.  FINDINGS

The profile of the respondents is illustrated in Table 2. Majority of the respondents are males
(81.2%), and their ages are less than 45 years old (73.9%). Moreover, majority of the 71.8% of respondents
are holders of PhD degree and have experience of less than 22 years (71.5%). Table 2 shows the background
information of the respondents.

Table 2. Background information of the respondents

Variable Label Frequency Percent
Gender of the respondents Male 178 81.2
Female 41 19.8
Age group of the respondents Less than 35 years old 63 28.7
36-45 years old 99 45.2
More than 45 years old 57 26.1
Highest level of education Master’s degree 64 29.2
PhD degree 155 71.8
Experience as academic staff Less than 7 years 33 15.0
From 7 years to 14 years 43 19.6
From 15 years to 22 years 81 36.9
From 23 years to 30 years 23 10.5
More than 30 years 39 18.0

4.1. Important criteria for the CBEG

Table 4 shows the weight for the criteria. The most important criteria are the compatibility and ease
of use of the CBEG, followed by trust and technology competency. These criteria can be categorized under
three constructs as shown in Table 3. An exploratory factor analysis (EFA) was conducted to assess the
loading of the variables and the items. The finding as shown in the scree plot in Figure 1 indicate that there
are seven components.

Table 3. Important criteria based on the answers of the respondents

No. Criteria Construct

1 Compatibility and ease of use Technological
2 Trust Environmental
3 Technological competency Organisational
4 Security Environmental
5 Privacy Environmental
6 Relative advantage Technological
7 Availability Environmental
8 Cost Organisational
9 Top management support Organisational
10 Reliability Technological

Scree Plot

Eigenvalue

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43

Component Number

Figure 1. Scree plot of EFA
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Further to confirm the results, of EFA, the technique of the measurement model was used to filter
the important criteria on the basis of the PLS logarithm. The average variance extracted (AVE) was
calculated on the basis of the formula given by [36]. The AVE is a measurement of the goodness and the
representation of the criteria to the topic, and in this case, it is the CBEG. Table 4 illustrates that some criteria
were dropped due to low AVE, which is acceptable if the value is greater than 0.50. The most critical
criterion for the CBEG is the technological competence of the staff of CBEG, followed by the reliability,
compatibility and ease of use, cost, trust, availability and security. Structural model was used to examine the
casual effect of the refined variables. Figure 2 shows the results of testing the casual effect of the proposed
variable. From Figure 2, it can be seen that the most critical criterion for the CBEG is the reliability of the
service followed by availability, security, trust, and technological competence. Other criterion such as the
compatibility and the cost were not highly significant.

Table 4. AVE of the criteria

Criteria AVE
Technological competence 0.94
Reliability 0.90
Compatibility and ease of use 0.88
Cost 0.85
Trust 0.81
Auvailability 0.79
Security 0.71
Availability
Reliability", 0.214 (0.000) Jéchnological
< \ / Comptence
0.221 (0.000) |
\ 0.145 {0.014)

Compatibility 007310285 N\ | .
— S~ we

0.045 (0.133) ) 4
/ = = ~—

Cost " Cloud Based E- Security
0.148 (0.031) Government

o “4—0.202 (0.002)

Trust
Figure 2. Results of testing the outcome of AVE

5. DISCUSSION

This study aimed to investigate the CBEG in Iraq. The E-government development in Iraq is far
beyond the regional countries. Existing studies were reviewed on the basis of the literature. The result
showed that studies that empirically deal with the CBEG are scarce. Accordingly, the study collected data
from academic staff working in Iragi IT department. The findings indicated that the critical criteria for the
usage of CBEG are technological competence, reliability, compatibility and ease of use, cost, trust,
availability and security. Then the criteria were further filtered using the technique of Smart PLS. The final
outcome showed that the essential criteria for the usage of CBEG in Iraq are the reliability of the service,
availability, security, trust, and technological competence. The above-mentioned findings regarding the
criteria are in line with those of previous studies that have investigated the usages of CBEG.

The study also found that the predictors can be divided into constructs or categories. Previous
studies found that reliability and trust are important predictors of the usage of CBEG [20], [26]. Other studies
refer to the importance of security in the usage of the CBEG [24]. In line with the TOE framework, [23]
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found the important predictors, and they can be divided into categories. Technological competence is critical
for the deployment of CBEG. The staff must be highly qualified and prepared to deal with the CBEG.

The services that are offered by the CBEG must be reliable and officially authorized by the
government to ensure that citizens can conduct their business by using only the CBEG. The final outcome
showed that compatibility and cost were not significant criteria for the CBEG. This could be due to the
notion that CBEG provides infrastructure, software and hardware on demand basis. This makes the cost and
compatibility not critical compared to other criteria [22], [37].

Trust is critical and has several sides [38]. First, the operators of CBEG must trust the cloud
provider. The citizens or users of CBEG must trust the government and the Internet. The availability of the
services and their accessibility anywhere at any time are among the essential criteria [39]-[40]. In all these
criteria, the security of the transactions is a highly critical criterion for the utilisation of CBEG [41], [19].

6. IMPLICATION

The theoretical and practical contributions were derived from this study. First, the study enriches the
literature of CBEG because the studies that have been conducted are limited to review and conceptual work.
The study examined the CBEG in developing countries, such as lIraq; thus, it has contributed to this regard.
The study also contributed to the literature as regards using the TOE as a theoretical framework to understand
the usage of CBEG. Few studies have carried out such initiative and utilized the TOE.

The study found that the common critical criterion for the CBEG for practical implication is the
technological competence. Employees at the public organisation have to be knowledgeable about the
application of CC and the use the cloud in E-government environment. Accordingly, decision makers are
advised to conduct workshops and courses to enhance the technological competence of employee. Training is
also a useful tool to improve the technological competence.

The reliability and executability of the services are important criteria for the use of CBEG. Decision
makers are advised to minimize the error and increase the efficiency of the CGEG to provide reliable
services. From the organisational or governmental perspective, the compatibility and cost of CBEG are
important criteria. However, the easiness of conducting transactions by using the CBEG is also important
from the users’ perspectives.

A critical criterion is the trust in the CBEG. This trust has two parts: trust of the employees in
running the CBEG and trust of users on the Internet and in the government to keep their information safe and
protected from intruders or access by third party. The availability of the cloud services and the ability to
access the services anywhere at any time are important for users. Thus, the infrastructure in the country must
be improved in terms of the internet connection, access and internet speed to allow wide availability of the
CBEG services. The last criterion is the security of the CBEG services. Decision makers have to ensure that
the data are safe and away from criminals and predators. Strong measures have to be applied to secure the
CBEG and make it safe for doing transactions by users.

7. CONCLUSION

This study was conducted to examine the predictors of CBEG. The study deployed a population of
academic staff in Iraqi IT departments. The study collected data from 279 respondents. Accordingly, the
findings are limited to the perception of the academic staff. The study also deployed the TOE framework and
examined the technological, organisational, and environmental perspectives. Further refinement of the
criteria in TOE framework was conducted to come up with the most critical predictors of CBEG. This has
resulted in reliability of the service followed by availability, security, trust, and technological competence as
the most important criteria for CBEG. Future research should examine the practices of CBEG in different
countries and populations. Regional countries must be studied because the progress of E-government is also
slower compared with those of the developed world. The insights of other stakeholders, such as IT
professional, decision makers and users of the CBEG, should also be considered. Several frameworks can be
used in future studies. The IT success model, technological acceptance model and social exchange theory can
be used in explaining the variation of using CBEG. Thus, future research is recommended to deploy these
models and theories in improving the understanding of CBEG. Decision makers can use the findings of this
study to foster the development of E-government project in Irag and to focus on the criteria that can lead to
successful usage of CBEG in the country.
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