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ARTICLE INFO ABSTRACT

Cloud computing (CC) represents a third-generation computing platform that
offers numerous benefits, including faster data transactions, cost advantages,
elasticity, flexibility, and pay-per-use models, among others. However, CC
adoption in developing nations, such as Somalia, is impeded by various
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Il\cl\gsgtzegzlz May 2023 challenges. This study aims to investigate the factors influencing CC adoption

in small to medium-sized enterprises (SMEs) in Somalia. Data was collected
Keywords: . from 195 ICT officials and experts in the SME domain in Mogadishu, Somalia,
Cloud computing . and analyzed using structural equation modeling (SEM). The results revealed
Technology adoption that cost savings, firm size, top management support, and regulatory support
gﬁ]}:;sframework significantly influence CC adoption in SMEs. Conversely, security concerns

and competitive pressure showed no significant relationship with CC
adoption. This study contributes to the literature by examining the
technology, organization, and environment (TOE) framework in the context
of CC adoption and provides valuable insights to inform policymaking and
promote CC adoption in developing nations. Nonetheless, the study's
limitation lies in its narrow focus on Somalia, and the generalizability of the
results to other developing nations may be limited.

© 2023 The Authors. Published by IASE. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction brought about by the rise of cloud computing (CC) in
small businesses (Battleson et al., 2016; Kranz et al,,

As a result of rapid economic growth, 2016; Luo et al.,, 2018; Marston et al., 2011; Petter et

organizations are compelled to respond promptly to
market changes in order to effectively explore new
IT opportunities and innovations. This necessitates
an agile approach to adapt swiftly to evolving market
conditions and embrace technological advancements
that can provide competitive advantages in the
dynamic business landscape (Lee et al., 2015; Liu et
al, 2018; Willcocks and Lacity, 2018). However,
traditional information technology (IT) architecture
may delay a business because of its high cost in
terms of technological infrastructure (Chae et al,
2018; Lowry et al, 2016; Lu and Ramamurthy,
2011). Therefore, in order to maintain
competitiveness in today’s rapidly changing settings,
small businesses must reduce the complexity of their
business and IT operations. This constraint has been
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al., 2012; Zissis and Lekkas, 2012). Note that CC is
among the intense topic or innovations in the
information system (IS) field in the modern year. It
defines an IT service in which software, hardware,
shared resources, information, and other devices are
delivered on demand to customers than a product
(Ali et al., 2017; Wang et al,, 2016; Armbrust et al,,
2010). Accordingly, CC lowers maintenance costs
and investment costs associated with IT
infrastructure (Khorshed et al, 2012), allowing
businesses to maintain and innovate their place in
the global market (Mourtzis and Vlachou, 2016). In
comparison to traditional IT, CC has five key features
that make it possible to create cost-efficient and
flexible IT solutions: Broad network access, on-
demand self-service, rapid elasticity, resource
pooling, as well as measured services (Buyya et al,
2010; Chen and Wu, 2013; Liu et al., 2016; Son et al.,
2014). These solutions will permit businesses to
minimize the cost of maintaining and managing IT
systems as well as improve operational along with
communications more quickly than the traditional
methods (Attaran and Woods, 2019; Iyer and
Henderson, 2010; Sultan, 2011; Marston et al.,
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2011). Nevertheless, despite the predicted
advantages, the rate of CC adoption and utilization
inside small and medium enterprises (SMEs)
remains significantly high (Kasemsap, 2015, Lin and
Chen, 2012). According to a report by EIU (2015),
the highest adoption rate of CC is in the retail
industry at 57%, while the healthcare sector has
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been recorded with a 31% adoption rate, as shown
in Fig. 1. Nearly 96% over 997 respondents now use
CC, while public cloud adoption enhanced to 92%
from 89% in 2017 while private cloud adoption
enhanced to 75% from 72% in 2017 (Gans et al,,
2023).
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Fig. 1: The current adoption of cloud computing in different five sectors (EIU, 2015)

Research about CC in SMEs is still at an early
stage of progress, even though there have been
several investigations regarding CC adoption in
SMEs, for example, Gangwar et al. (2015), Gupta et
al. (2013), and Vidhyalakshmi and Kumar (2016).
Regrettably, they frequently overlook explaining the
CC adoption in SMEs with pertinent statistical
backing or simply offer qualitative descriptions and
explanations. In particular, current research cannot
answer the questions, “How can SMEs be adopted on
CC?” and “Can small businesses actually use CC?”
Investigating the variables influencing CC adoption
in SMEs is the goal of this investigation, which will
also present the literature on organizational CC
adoption. In order to incorporate other viewpoints
into this analysis, the present research also makes
use of a TOE (technology, organization, and
environment) framework (Tornatzky et al, 1990).
The remaining sections of this article examine each
component of this investigation in turn: The
theoretical foundations, the research model, the
research methodology applied to assess this model,
the findings of the hypothesis testing, the
implications, the contributions, and the limits.

2. Literature review
2.1. Cloud computing definitions

Cloud computing (CC) is not a brand-new
concept. John McCarthy reportedly had the idea that
computing resources would be made available to the
public community as a utility in the 1960s (Parkhill,
1966). In the 1990s, the keyword cloud was utilized
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in numerous contexts, including large ATM
networks. A study on global management consulting
firms by McKinsey discovered that there are 22
viable CC definitions. In reality, it appears that CC
has no essence (Grossman, 2009; Voas and Zhang,
2009). Nevertheless, the most frequent definition
depicts it as a distributed computer cluster (most
often big data centers as well as server farms) that
offer services and resources on request via a
networked medium (usually the internet).
[llustrations in IT textbooks that referred to remote
settings like the internet as “cloud images” served as
the basis for the word “cloud” (Sultan, 2011; Zhang
et al,, 2010). The National Institute of Standards and
Technology (NIST) has worked to standardize the CC
definition, which is described as “a system for
providing quick, on-demand network access to a
pool of shared, programmable computing resources”
(Mell and Grance, 2011). These resources include
servers, networks, applications, storage, as well as
services, all of which may be immediately
provisioned and released with basic service provider
interaction or management work. It is a concept that
gives users on-demand access with respect to a
shared pool of computing resources, including both
hardware and software, across a network (Lu et al,
2014). Researchers have paid a lot of attention to CC
since it has been shown to (I) foster relationships
between organizations (Demirkan and Delen, 2013),
(II) promote customer collaboration (Sultan, 2011),
(III) develop the capacity to react to environmental
changes (Iyer and Henderson, 2010), as well as (IV)
generate value for businesses (Liu et al.,, 2016). The
cloud service provider (CSP), as well as the cloud
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service consumer (CSC), are the primary players in
the CC context, as per the NIST definition, even
though service brokers may also be engaged (Hogan
etal, 2011).

Broad network access, resource pooling, on-
demand self-service, rapid elasticity, as well as
measurable service are the five fundamental aspects
of CC that set it apart from other traditional
computing systems (Petter et al, 2012).
Infrastructure as a service (laaS), platform as a
service (PaaS), as well as software as a service
(SaaS), is three separate service model types that
may be differentiated in CC (Ryan and Loeffler,
2010). PaaS entails offering the necessary platform-
layer resources, for instance, operating system
support, hardware, databases, software
development, web servers, middleware, as well as
other software for application development and
deployment. The most well-known vendors are
Microsoft Azure, Amazon Web services, Force.com,
as well as Google’s App Engine. IaaS pertains to on-
demand infrastructural resource provisioning,
typically in regard to VMs. It is capable of sharing a
full IT infrastructure, including virtual computers,
servers, storage devices, etc., via remote delivery or
the internet and data that can be used as a service.
The most known vendors are Amazon EC2, Windows
Azure SQL, Joyent, and GoGrid’s Cloud servers. SaaS
provides a complete application functionality from
productivity applications such as on-demand
software over the internet, for instance, word
processing, spreadsheet, and others, to programs
like Enterprise Resource Management (ERM) or
customer relationship management (CRM). The most
known vendors are Yahoo Mail, Google Apps,
Microsoft Office Live, and WebEx (O’Driscoll et al.,
2013). The following four deployment models can be
utilized to implement these types of service models:
(1) Private cloud, in which infrastructure is only
available to be utilized by a single organization and
ought to be owned, managed, as well as operated by
the organization; (2) Community cloud, in which
infrastructure is only available to be utilized by a
particular community to exchange key resources,
and may be owned, managed, as well as operated by
one or more organizations in the community; (3)
Public cloud, in which infrastructure is available to
all organizations, and ought to be owned, managed,
and operated by all organizations; as well as (4)
Hybrid cloud, in which it integrates two or more
different types of cloud infrastructure (Petter et al.,
2012; Ryan and Loeffler, 2010).

2.2. Related literature on cloud computing
adoption

Cloud computing (CC) adoptions have been
investigated from two different perspectives, which
are developing and developed countries. Several
investigations have been published examining CC
adoption from the developed country’s point of view
(Gupta et al., 2013; Sultan, 2014). Similar research
has been carried out on CC adoption among SMEs in
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North-East England using the TOE theory by
Alshamaila et al. (2013). The result indicated the
determinant of CC adoption like geo-restriction, firm
size, uncertainty, compatibility, relative advantage,
trialability, innovativeness, market scope, supplier
effort, top management support, industry, external
computing support, competitive pressure, and prior
experience to be an irrelevant determinant of CC.
These results are instructive. Nevertheless, SMEs
may pursue distinct adoption decisions than big
organizations. Furthermore, the adoption of CC may
vary from that of developing nations from the
viewpoint of wealthy ones. Consequently, it is
necessary to assess the determinants that impact CC
adoption by various organizations from the
viewpoint of developing nations. Although some
progress has been made, further research is needed
on the adoption of CC in developing nations.

Recent investigations have demonstrated the
adoption of CC with respect to the point of view of
developing countries (Low et al, 2011, Makena,
2013; Senyo et al, 2016; Sharma et al,, 2016). For
example, Sharma et al. (2016) investigated the CC
adoption service by information technology
professionals. They propose an innovative model by
broadening the Technology Acceptance Model
(TAM), having three external constructs: Job trust,
opportunity, as well as self-efficacy. The result
indicated that job opportunity, trust, self-efficacy,
perceived ease of use (PEU), and perceived
usefulness (PU) are the top indicators of CC
adoption. By integrating TOE theory with HOT-fit
frameworks, Lian et al. (2014) delved into the
determinants that impact the choice to deploy CC in
Taiwanese hospitals. The findings indicated that
significant adoption factors included cost, data
security, complexity, top management support, as
well as perceived technical competence. Numerous
research and reviews have been performed to
investigate the variables that affect CC adoption from
an organizational, individual, or even national
viewpoint, but their conclusions are only applicable
to industrialized nations (Cegielski et al., 2012; Park
and Ryoo, 2013; Wu et al,, 2011). These constraints
in the literature highlight more studies in the CC
adoption context in developing nations. Specifically
looking at Africa, several investigations have been
conducted on CC adoptions. For example, Sabi et al.
(2018) studied the variables that affect CC adoption
at universities located in sub-Saharan Africa. The
outcomes indicated that factors such as result
demonstrability, socio-cultural, usefulness, as well as
data security substantially affect CC adoption in the
universities. In this subject, significant studies are
needed to acknowledge readiness determinants
rather than emphasizing the factors of CC adoption.
Utilizing the TOE theory, Makena (2013)
investigated the wvariables influencing SMEs’
adoption of CC in Kenya. The findings showed that
cloud technology adoption had been impacted by
environmental, organizational, and technological
variables as shown in Table 1.
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Table 1: Adoption of cloud computing studies published in journals

Cloud adoption
(Depend variable)

Adoption
theory

Factors or constructs (Independent
variable)

Method Data and context Reference

-Technology (Relative advantage,
complexity, compatibility)
-Organization (Top Management
support, Firm size, technology
readiness)
-Environment (competitive
pressure, trading partner pressure)
-Technology (Relative advantage,
Uncertainty, complexity,
compatibility, Trialability)
-Organization (Size, Top
Management support,
Innovativeness, Prior IT
experience)
-Environment (competitive
pressure, Industry, Market Scope,
supplier efforts, and external
computing support)
-Technology (technology readiness)
-Organization (Top Management
support, Firm size)
-Environment (competitive
pressure, regularity support),
-Innovation characteristic (Relative
advantage, complexity,
compatibility, Security concern, and
cost-saving).

Relative advantage, cost,
complexity, compatibility, security
and privacy, Trialability,
competitive pressure, external
support, decision maker’s
innovativeness, decision maker’s
cloud knowledge, Employee’s cloud
knowledge, and information
intensity.

Relative advantage, complexity,
compatibility, trialability,
observability
-Technology (Availability,
reliability, Security, privacy, trust)
- organizational (top management
support, organization size,
technology readiness)
-environment (compliance with
regulation, competitive pressure,
trading partner pressure, physical
location)

-DOI theory (Relative advantage,
complexity, compatibility)
Relative advantage, complexity,
compatibility, Organizational
competency, top management
support, training and education,
competitive pressure, trading
partner support, perceived ease of
use, and perceived usefulness.
Business process complexity,
compatibility, entrepreneurial
culture, application functionality

Cloud computing TOE

Cloud computing TOE

Cloud computing TOE

DOI and

Cloud computing TOE

Cloud computing DOI

DOI and

Cloud computing TOE

TAM and

Cloud computing TOE

Cloud computing DOI and IPV

Conceptual paper

Structural Equation

Exploratory factor
confirmatory factor

structural equation

Semi-structured

Semi-structured

(Abdollahzadegan et al.,

Conceptual paper 2013)

15 different SMEs and
service providers in
northeast England.

Semi-structured

. ; (Alshamaila et al., 2013)
interviews

Online Questionnaire of
369 responses in
Portugal.

Model using
SmarPLS

(Oliveira et al,, 2014)

Factor Analysis
(FA), Logistic
regression.

Survey of 101 SMEs’ (Tehrani and Shirazi, 2014)

Survey of 19 IT

professionals in Taiwan (Lin and Chen, 2012)

interviews

20 IT experts at
different organizations
in Saudi Arabia.

. X (Alkhater et al., 2014)
interviews

A questionnaire of 280
companies in IT,
Finance, and
manufacturing sectors
in India

analysis,

analysis, and (Gangwar et al., 2015)

model using AMOS

Confirmatory factor

multiple regression

Email survey of 289
firms in retail and
manufacturing.

analysis and (Wuetal, 2013)

2.3. Benefits and challenges of cloud computing
for SMEs

ICT adoption among SMEs might be accelerated
by CC, which makes ICT available to small firms
without significant effort and cost. The biggest
barrier to SMS adoption of ICT is the expense of the
ICT infrastructure. By leveraging CC, SMEs may have
access to a variety of software applications which
include Supply Chain Management, Enterprise
Resource Planning (ERP), as well as Customer
Relationship Management (CRM), with the least
amount of work and expense (Bajenaru, 2010). Pay-
per-use models for CC payment choices are
appealing to SMEs since they let them access modern
ICT without requiring them to invest in
infrastructure, installation, or ongoing maintenance
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costs (Truong, 2010). Several studies have explored
the CC advantages for SMEs, for instance, cost
advantages, elasticity, faster data transactions,
flexibility, pay-per-use, easily accessible software
solution, ease of configuration, easy deployment
process, better collaboration and remote work,
better security and automatic updates, scalability,
low IT deployment cost, increased IT performance,
back up capabilities and disaster recovery process
(Assante et al, 2016; Bajenaru, 2010; Bruque
Camara et al, 2015; Gupta et al, 2013; Jede and
Teuteberg, 2015; Liu et al, 2016; Marston et al,,
2011; Saedi and Iahad, 2013; Sultan, 2011; Tehrani
and Shirazi, 2014; Truong, 2010; Vasiljeva et al,
2017; Wu et al, 2013; Yeboah-Boateng and
Essandoh, 2014). There are several concerns with
organizations adopting CC. It includes losing control
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of their data as well as IT infrastructure, availability,
and cloud services, dread of getting cornered with
only one provider, and high risk regarding security
factors that prevent various businesses from
utilizing CC (Sultan, 2011). Furthermore, customers
are given internet access with respect to a shared
pool of resources in CC, raising additional questions
about cloud service availability and how it will affect
their business (El-Gazzar et al., 2016; Rittinghouse
and Ransome, 2017; Sultan, 2011; Yeboah-Boateng
and Essandoh, 2014). A primary concern of CC for
SMEs is vendor lock-in, which is the difficulty or
incapability to transition to other cloud service
providers. Inadequate accessibility and poor
consistency of cloud services might also interfere
with CC adoption (Armbrust et al, 2010).
Additionally, data security and privacy, internet
connectivity, including weak regulatory framework,
and limited compatibility with existing applications
and systems, service availability, also impact CC
adoption by SMEs (Doherty et al.,, 2015; Oliveira et
al,, 2014; Vemula and Zsifkovits, 2016).

3. Hypotheses and research model

This investigation is considered among the well-
known technology adoption models (TAM) for
studies in the organizational context, which is the
TOE framework. Besides that, Tornatzky et al
(1990) suggested the TOE framework clarifies the
innovation process in an enterprise setting that
influences the adoption and describes the procedure
by which an organization adopts as well as
implements technological innovations is affected by
the technology context. It considers three features,
instance, environment, organization, as well as
technology setting. These three contexts impact the
method a business adopts new technology. The
proposed research model is shown in Fig. 2. The
technology context explains the external and internal
technology factors appropriate to the organization.
Furthermore, the organization context explains the
resources and characteristics of the organization, for
instance, firm size, organizational structure, human
resources, managerial structure, as well as the
communication process among workers. The
environmental context explains the organization’s
structure and size, and it comprises the market
elements, the firm’s competitors, including the
regulatory environment (Oliveira and Martins, 2010;
Oliveira et al., 2014; Tornatzky et al., 1990; Zhu and
Kraemer, 2005).

3.1. Technological context

A security breach is when a government or
company agency loses personal records, information,
or other sensitive data (Bishop, 2003; Fatima and
Ahmad, 2019). CC is a computing resource and
storage in which hardware, information, software, as
well, as other devices are shared by multi-user
surroundings which heightens security concerns
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(Alsmadi and Prybutok, 2018; Schneiderman, 2010;
Shen and Tong, 2010; Yadav and Sharma, 2018) and
companies leave uncertain and unaware of possible
danger (Benlian and Hess, 2011). The absence of
security standards and protocols suggests that
businesses will be hesitant to use cloud technology.
However, the choice of a company to implement the
innovation would be impacted by the addition of
new layers of complexity for protecting data in the
cloud. Hence, we have:

H1: Security concerns will negatively influence CC
adoption in SMEs.

CC provides a chance for innovations, reduces the
cost of computing, lowers IT expenditure (Aldossary
et al, 2019; Cervone, 2010), and permits
organizations to concentrate on their fundamental
business activities. A business can minimize the time
allocated to infrastructure cost and system
maintenance, lower maintenance expenditure and
decrease energy consumption by adopting CC
(Marston et al,, 2011; Peng et al.,, 2019; Zhou et al,,
2019). CC provides an affordable way to shift
businesses by re-inventing how goods and services
are consumed and sold. Hence, we have:

H2: Cost saving will positively influence CC adoption
in SMEs.

3.2. Organizational context

The organizational context describes the firm
characteristics and the resources accessible to limit
or support the implementation and adoption with
respect to innovation (Lippert and Govindarajuly,
2006). Moreover, the correlation between
organizational structure and new technology
adoption is affected by multiple factors, including the
firm size, level of top management support,
information link, and resources availability
(Tornatzky et al., 1990; Xu and Quaddus, 2012; Low
et al, 2011). Therefore, the above-mentioned firm
size, along with top management support, were key
determinants in assessing CC adoption (Low et al,,
2011; Alkhater et al., 2014).

Top management support serves a major function
in CC adoption. It provides guidance on system
integration, re-engineering process, and allocation of
resources (Low et al, 2011). Besides that, top
management, which understands the CC advantages,
is allocating the resources needed and the
organization members that impact the adoption or
implementation changes. If they are unsuccessful in
acknowledging the CC benefits, its adoption will be
opposed by management. Hence, we have:

H3: Top Management support will
influence CC adoption in SMEs.

positively

Firm size also plays a major role that can impact
CC adoption. For instance, huge firms possess a
greater benefit in terms of resources that they have
and are ready to face risks correlated with the
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innovation of new technology adoption over small
firms (Thiesse et al, 2011; Zhu et al, 2006). This
investigation has found that tiny firms are not easily
adopting new technologies but are more versatile
(Lippert and Govindarajulu, 2006). Firm size is,
therefore, a factor in CC adoption (Low et al., 2011).
Hence, we have:

H4: Firm size support will positively influence CC
adoption in SMEs.

3.3. Environmental context

The environment context pertains to the business
environment where the firm operates, affected by
the competitors of the firm, the nature of the
industry, government interactions as well as access
to resources provided by others (Lippert and
Govindarajulu, 2006). Therefore, the regulatory
environment and firm competition are determinants
that influence CC adoption in SMEs (Zhu et al., 2006).
Competitive pressure was considered a significant
driver of innovation diffusion literature on diffusion
of technology. This expresses the strain from the
industry rivals experienced by the firm (Low et al,,
2011; Oliveira and Martins, 2010; Zhu et al,, 2003),
and adopting new innovative technology is often

H1 (-) Cost Saving

H1 (+) Security Concerns

H3 (+) Top Managment Support

H4 (+) Technology Readiness

H5 (+) Competitive Pressure

H6 (+) Regularity Support

need a strategic imperative for market competition
(Oliveira et al, 2014). Through adopting CC,
businesses could gain an advantage from stronger
visibility of the market, better operational efficiency
as well as highly precise access to real-time data
(Misra and Mondal, 2011). Hence, we have:

H5: Competitive pressure will positively influence
CC adoption in SMEs.

Regulatory support expresses the government’s
support to promote firms to incorporate IT
innovation (Zhu et al, 2006). When adopting new

technologies, the effect of current laws and
regulations may be important. Government
regulations may be promoted or discourage
businesses from adopting new technology.

Organizational data protection, for instance, is
specifically required by law in the European Union
and the USA. Corporations will be increasingly
inclined to utilize CC if the government mandates
compliance with cloud-specific protocols and
standards. Hence, we have:

H6: Regulatory support will positively influence CC
adoption in SMEs.

Cloud Computing

adoption in SME's

Fig. 2: The research model

4. Methods and materials

This study has been undertaken in Somalia to
examine the variables of CC adoption in the SME
sector. While employing a quantitative research
method, this study used a structured questionnaire
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as the primary research instrument. Furthermore,
the questionnaire was assimilated to the SMEs in
Mogadishu-Somalia. This study has utilized a 5-point
Likert scale instrument, from 1 (strongly disagree) to
5 (strongly agree).
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5. Results and findings

In the preliminary analysis stage, SPSS is utilized
to identify errors and missing values, as proposed by
Hair Jr et al. (2016). Then, SPSS’s Replace Missing
Values (with Linear Interpolation) is used to solve
the missing values, which were very small. As per
Podsakoff et al. (2003), it is essential to assess
common method variance since this data was
accumulated from a single source. After conducting
Harman’s single-factor test, the results depict that
the first factor discusses 39.7% of the variance,
which signifies that it is fewer than 50%, as
suggested by Podsakoff et al. (2003). Hence, this
indicates that a common method bias is an easy-to-
tackle problem in this investigation.

According to the demographic profile, 80% of
participants were male, while 20% were female. In
regard to staff count, 55% have fewer than 20

workers, whereas 12% have more than 100
employees. In terms of the number of IT staff, 75%
have 3 to 5 IT staff, whereas 15% have more than six
(6) IT staff. The majority of respondents (88%) have
a Broadband (Internet) connection, while 11% don’t
have a Broadband (Internet) connection. Almost
47.69% of the respondents use SaaS as a CC service
model, while 30.25 % of the respondents use PaasS.
The payment mode indicates that 39.5% of the
respondents can pay per user license, whereas
23.6% can pay an established amount by
subscription (yearly or monthly). The demographic
profile details are provided in Table 2. In analyzing
this data, the study employed the partial least square
method using the SmartPLS3.0 software (Ringle et
al, 2015). Moreover, both the structural model
(testing the relationship among variables) as well as
measurement model (validity and reliability) have
been evaluated to complete the study’s outcome.

Table 2: Demographic data

Distribution Frequency Percentage (%)
Gender Male 155 79.48
Female 40 20.51
5orless 2 1.02
6to 10 23 11.79
No. of employees 11to 20 108 55.38
21t0 99 50 25.64
100 to 200 12 6.15
No IT staff 0 0
1to2 18 9.23
No. of IT staff 3105 147 7538
6 and more 30 15.38
Broadband (Internet) Yes 173 88.71
connection No 22 11.28
laaS 43 22.05
Cloud computing layer PaaS 59 30.25
usage SaaS 93 47.69
Do not know 0 0
Pay for each transaction 4 2.05
Pay for the time duration for which I am using the cloud solution 27 13.84
Payment mode Pay per-user license 77 39.48
Pay a fixed amount by subscription (monthly, yearly, etc.) 46 23.58
Single, one-time payment for unlimited users 41 21.02
Others (not applicable) 0 0

5.1. Measurement model

Discriminant and convergent validities were
investigated to assess the measurement model.

5.1.1. Convergent validity

As per Hair Jr et al. (2016), convergent validity
pertains to an internal consistency measure used to
evaluate how well items within a scale are correlated
in measuring similar constructs (Hair et al., 2011). It
is determined via factor loading, average variance
extracted (AVE), Cronbach’s alpha, as well as
composite reliability (CR) measures of Joéreskog’s rho
(pc) and Dijkstra-Henseler’s rho (pA). This research
discovered that the items loading was greater than
0.7, the AVE was higher than 0.5, while the value of
Joreskog’s rho (pc) and Dijkstra-Henseler’s rho (pA)
were greater than 0.7, as illustrated in Table 3. Given
that all three criteria reached the suggested
threshold values, these findings demonstrate that all
requirements were satisfied. Nevertheless, one item
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(RS3) was eliminated because of insufficient factor
loading.

5.1.2. Discriminant validity

Henseler et al. (2015) criticized the Fornell and
Larcker (1981) criterion for failing to reliably
identify the absence of discriminant validity in
common research situations. As a result, this
research utilized the heterotrait-monotrait ratio of
correlations (HTMT), relying on the multitrait-
multimethod matrix (Henseler et al, 2015). We
assess first whether the HTMT value is bigger than
the HTMT.85 value of 0.85 (Kline, 2015) or HTMT.90
value of 0.90 (Gold et al., 2001) provided that HTMT
is bigger than the former values, then discriminant
validity is uncertain. As demonstrated in Table 4 and
Table 5, all HTMT values above the HTMT.90 and
HTMT.85 threshold values demonstrate the
establishment of discriminant validity.
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Table 3: Convergent validity

Dijkstra-Henseler’s Average
Construct Item Loading rho (pA) Joreskog's rho (pc) Cronbach’s alpha(a) variance
extracted (AVE)
SC1 0.757
Security concern SC2 0.849 0.846 0.796 0.740 0.647
SC4 0.803
CS1 0.926
Cost saving CS2 0.864 0.925 0.885 0.879 0.805
CS3 0.900
Top management TMS1 0.834
support TMS2 0.850 0.891 0.819 0.816 0.732
TMS3 0.881
TR1 0.893
Technology readiness TR2 0.931 0.942 0.914 0.907 0.844
TR3 0.932
CP1 0.850
Competitive pressure CP2 0.822 0.861 0.765 0.759 0.674
CP3 0.790
RS1 0.906
Regularity support RS2 0.859 0.919 0.869 0.868 0.792
RS4 0.903
Cloud computing CCAl 0.869
adoption CCA2 0.826 0.898 0.834 0.829 0.745
CCA3 0.894
Table 4: Discriminant validity- heterotrait-monotrait (HTMT) criterion
CCA CcP CS RS SC TMS
CCA
cp 0.560
cS 0.712 0.514
RS 0.653 0.557 0.565
SC 0.581 0.409 0.700 0.585
TMS 0.702 0.544 0.531 0.523 0.530
TR 0.660 0.557 0.606 0.455 0.397 0.672
Table 5: Discriminant validity-cross loading
CCA cP CS RS SC TMS TR
CCA1 0.869 0.401 0.578 0.464 0.430 0.512 0.558
CCA2 0.826 0.341 0.439 0.479 0.414 0.470 0.445
CCA3 0.894 0.411 0.562 0.493 0.408 0.516 0.485
CP1 0.401 0.850 0.313 0.283 0.130 0.334 0.445
CP2 0.355 0.822 0.382 0.404 0.345 0.383 0.357
CP3 0.340 0.790 0.345 0.423 0.304 0.337 0.338
CS1 0.577 0.396 0.926 0.428 0.519 0.415 0.540
CS2 0.495 0.315 0.864 0.449 0.513 0.424 0.463
CS3 0.572 0.411 0.900 0.453 0.510 0.371 0.453
RS1 0.469 0.441 0.436 0.906 0.451 0.383 0.378
RS2 0.505 0.268 0.486 0.859 0.370 0.431 0.389
RS4 0.501 0.481 0.392 0.903 0.454 0.359 0.321
SC1 0.307 0.187 0.377 0.290 0.757 0.245 0.164
SC2 0.498 0.285 0.499 0.422 0.849 0.430 0.346
SC4 0.302 0.256 0.494 0.428 0.803 0.330 0.281
TMS1 0.465 0.382 0.399 0.420 0.356 0.834 0.524
TMS2 0.503 0.328 0.278 0.298 0.273 0.850 0.489
TMS3 0.516 0.385 0.473 0.414 0.479 0.881 0.479
TR1 0.486 0.441 0.496 0.277 0.308 0.454 0.893
TR2 0.525 0.374 0.494 0.419 0.313 0.558 0.931
TR3 0.573 0.468 0.503 0.417 0.322 0.578 0.932

5.2. Structural model

A variation of the conventional multiple linear
regression model employed in this research is the
partial least square (PLS) regression. As per Hair Jr
et al. (2016), standard beta, R-squared, and t-values
via a bootstrapping procedure with a resample of
5000, the predictive relevance (Q2), as well as the
effect size (f2), need to be investigated to evaluate
the structural model. All of these parameters and
matrices have been evaluated in this research, as
indicated in Table 6. After investigation, it was
discovered that cloud computing (CC) adoption and
cost savings had a significant relationship (=0.258,
p<0.000, f2=0.076). Therefore, H1 is supported. Also,
top management support possesses a significant
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relationship with CC adoption (=0.219, p<0.001,
f2=0.062). Therefore, H3 is supported. Similarly, the
findings reveal the occurrence of a significant
relationship between technology readiness as well as
CC adoption ($=0.182, p<0.003, f2=0.040). Thus, H4
is also delivered. Likewise, the outcomes disclose
that Regularity Support has a significant relationship
with CC adoption ($=0.202, p<0.003, f2=0.057); thus,
H6 is also sustained. To compare, the findings
indicated that security concerns (=0.050, p>0.310,
f2=0.004) and Competitive Pressure (f=0.066,
p>0.382, f2=0.006) had zero influence on adoption.
H2 and H5 were hence not recognized. As indicated
in Table 6, the R-squared value is 0.556, signifying
that all six predictors taken together can account for
55.6% of the variation in CC adoption. As per Hair Jr
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et al. (2016), the change in R-squared has to be
examined to check the effect size, f2. As illustrated in
Table 6, the findings of f2 reveal adequate effect size
for the supported hypotheses, as per Cohen's (1988)
guideline, which is 0.35 (large), 0.15 (moderate) as
well as 0.02 (weak). Moreover, multicollinearity
among the model’s variables was checked to employ
the variance inflation factor (VIF) criteria. As
depicted in Table 6 and Fig. 3, every variable has VIF

values smaller than the suggested value of 5.00 (Hair
et al,, 2013; Sarstedt et al., 2014). As advised by Hair
Jr et al. (2016), the blindfolding process was utilized
to gauge the model’s predictive relevance. The
findings, as shown in Table 6, reveal that the model
possesses sufficient predictive relevance as the Q2
value with respect to CC adoption (Q2=0.384) is
greater than zero (Q2>0).

Table 6: Structural model-hypothesis testing

Hs Path relationship Std. Beta SE t-value f2 R? VIF Q2 p-Values Decision
H5 CP->CCA 0.050 0.057 0.874 0.004 1.467 0.382 Not supported
H1 CS->CCA 0.258 0.069 3.745 0.076 1.964 0.000%** Supported
H6 RS -> CCA 0.202 0.068 2.994 0.057 0.556 1.603 0384 0.003*** Supported
H2 SC->CCA 0.066 0.065 1.016 0.006 ’ 1.673 : 0.310 Not supported
H3 TMS -> CCA 0.219 0.063 3.499 0.062 1.747 0.001*** Supported
H4 TR -> CCA 0.182 0.062 2.935 0.040 1.871 0.003*** Supported

*#*: p<0.001; CCA: Cloud computing adoption; SC: Security concern; CS: Cost saving; TR: Technology readiness; CP: Competitive pressure; TMS: Top management
support; RS: Regularity support

cs1 1
0.893
- 0.931»> TR2
0.932
kS
cs3 TR3
TR
s 0.258 0.182
SC1 Y~ ot
0.757
SC2 «—0.849 oz
0.066— +~——0.050
0.803
sca . CP3
sC CP
0.219 cea
- . 0.202 RS1
0.834
TMS2 +«—0.850 o
Abbreviations:
0.881 CS-Cost saving
TMS3 o

TMS

SC-Security Concern
TMS-Top Management Support

RS

TR-Technology Readiness
CP-Cpmpetitive Pressure

Regularity support

CCA-Cloud Computing Adoption

Fig. 3: Structural model

6. Discussion

Understanding the CC determinants is key when
organizations consider adopting cloud computing
(CC) for collaboration, flexibility, accessibility,
transparency, content management, and
transformation of business processes. To advance
the literature on organizational CC adoption, the
purpose of the investigation is to explore the
variables that influence CC adoption in SMEs. The
result indicates that four factors influence CC
adoption. These are top management support, cost-
saving, regulatory support as well as technology
readiness (Table 6).

From the two technology contexts, cost saving
(H1) has a positive influence on CC adoption.
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Moreover, this outcome aligns with similar research
in the literature that has discovered cost saving to be
a huge driver for CC adoption in SMEs (Garrison et
al, 2012; Benlian and Hess, 2011; Lin et al., 2009).
Contrarily, security concerns (H2) are not identified
to be a CC adoption inhibitor in SMEs. Security
concerns with respect to the CC environment include
enhancing privacy techniques, level of encryption
schemes, monitoring mechanisms, and ensuring
integrity and confidentiality (Wang, 2010; Mufioz et
al.,, 2012; Sonehara et al., 2011; Saha et al.,, 2019;
Asvija et al, 2019). Furthermore, FedRamp is a
recently established standard and federal regulation
(Chong et al., 2009). The Act of Federal Information
Security Management seeks to create data protection
as well as organizational trust in the implementation



Ali et al/International Journal of Advanced and Applied Sciences, 10(7) 2023, Pages: 66-79

of cloud-based solutions. This can explain the
scarcity of security and privacy concerns when
accounting for the CC approach.

Organizational context: Of the two organizational
perspectives, our research offers empirical evidence
that in explaining the CC adoption of CC, which is top
management support (H3) is significant. The result
signifies that top management support can affect CC
adoption by committing organizational and financial
resources as well as engaging the business process.
This  outcome aligns with  corresponding
investigations in the literature as well as the use of
innovative technologies that have found top
management support to be a strong driver with
respect to CC adoption in SMEs (Ramdani et al,
2009; Luo et al,, 2010; Al-Sharafi et al.,, 2019; Singh
and Mansotra, 2019; Ifinedo, 2011).

Firm size (H4) possesses a positive effect on CC
adoption in SMEs. Moreover, this outcome aligns
with the literature proposing that bigger
organizations have the resources to bear new
technology’s cost as well as investment risk (Wang et
al,, 2010; Chong and Chan, 2012; Crook and Kumar,
1998). On the contrary, smaller firms typically lack
resources available in terms of knowledge mining,
testing, and implementation CC environment
(Thiesse et al., 2011). In addition, firm size is a
predictor of CC (Low et al,, 2011), whereas Borgman
et al. (2013) stated that firm size is determined to be
inconclusive.

Environmental context: Of the two environmental
contexts, our study provides empirical evidence that
in explaining the CC adoption, which is competitive
pressure (H5) is significant. These results align with
corresponding investigations in the literature that
have discovered competitive pressure to be a strong
driver for CC adoption in SMEs and pushed firms
more quickly in the high-tech industry (Low et al,
2011). According to Ifinedo's (2011) survey of 214
SMEs, the technology adoption that aligns with
online commerce is positively influenced by
competitive pressure. The survey also identified
factors that did not play a significant role, for
instance, business partners, pressure from
customers, as well as government support.

Our study indicates that regulatory support (H6)
is not a determinant of CC adoption. The advantages
of CC are probably known by businesses, but the
organizational = environment prevents  these
advantages from being turned into a competitive
advantage. Therefore, it was also determined that
regulatory support had little impact on the adoption
of CC. This does not imply that businesses violate
established standards and regulations, but
organizational decision-makers have not given
current legislation protecting or regulating CC any
consideration (Oliveira et al., 2014). Furthermore,
these results align with similar research in the
literature that has found regulatory support is not
determinant with respect to CC adoption (Oliveira et
al, 2014). Regulatory support is necessary to
disseminate the sense of trust that businesses need
to turn technology into business opportunities.
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Technological  advancements, increasing CC
standards, including governmental restrictions could
not be enough to remove obstacles to CC adoption in
the absence of economic incentives that create great
business sense (Oliveira et al., 2014). The following
is a summary of the investigation’s practical and
theoretical consequences.

6.1. Limitations and future directions

This investigation, despite its contributions, has
certain limitations that should be acknowledged.
Firstly, the data collection was restricted to
Mogadishu, the capital city with the largest number
of SMEs in the country. While this sample may be
representative of the entire country, future
researchers should consider expanding the coverage
to include other cities like Hargeisa and Bosaso to
ensure a more comprehensive representation.

Another aspect that future research should
address is the continuity of CC adoption. It remains
uncertain whether organizations are inclined to
sustain the use of CC over time. Therefore,
researchers are encouraged to consider the concept
of "continuance intention" to gain insights into the
long-term adoption trends of this technology.
Expanding the research model to incorporate
supplementary factors, such as information
processing capacity and requirements, can provide a
more comprehensive understanding of the factors
influencing CC adoption among SMEs.

Moreover, this study sheds light on the
technological development of SMEs in Somalia. A
similar research approach could be applied in other

least-developed countries (LDCs) to inspire
technological advancements in their respective
business  markets. By conducting similar

investigations in LDCs, valuable insights can be
gained to address technological disparities and
foster growth in these regions.

7. Conclusion

The widespread availability of Information and
Communication Technology (ICT) through CC has
the potential to accelerate the adoption of ICT among
SMEs without imposing significant financial burdens
or extensive efforts. CC offers a plethora of benefits
to its adopters, including cost advantages, scalability,
faster data transactions, flexibility, pay-per-use
models, easy accessibility to software solutions,
simplified configuration, streamlined deployment
processes, enhanced collaboration and remote work
capabilities, improved security with automatic
updates, low IT deployment costs, increased IT
performance, data backup facilities, and effective
disaster recovery processes.

This research aims to investigate the factors
influencing the adoption of CC among SMEs in
Somalia. The study employs the SEM method for data
analysis. The findings highlight that factors such as
cost savings, firm size, top management support, and
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regulatory backing are significantly associated with
CC adoption in SMEs. However, the study reveals
that security concerns and competitive pressure do
not exhibit a significant relationship with CC
adoption among SMEs. Moreover, this investigation
lays the groundwork for future research on the
adoption of new theories. Additionally, it provides
valuable insights for practitioners considering the
adoption of CC solutions to enhance their business
operations.
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